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GENTIANACEAE
JelHEL  long dan ke
Ho Ting-nung'; James S. Pringl€®

Herbs [shrubs or small trees], annual, biennial, or perennial. Stems ascending, erect, or twining. Leaves opposite, less often
aternate or whorled, simple, base connate; stipules absent. Inflorescences simple or complex cymes, sometimes reduced to
sessile clusters, often in athyrse or 1-flowered. Flowers bisexual, rarely unisexual, 4- or 5- (or 6-8)[—12]-merous. Cayx tubular,
obconic, campanulate, or rotate, lobes joined at least basally. Corolla tubular, obconic, salverform, funnelform, campanulate,
orrotate, rarely with basal spurs; lobes overlapping to right or rarely valvate in bud; plicae (extensions of the corolla tube
between the lobes) present or absent. Stamens inserted on corolla tube or occasionaly at sinus between corolla lobes, aternate
with lobes; anthers basifixed or dorsifixed, 2-locular. Nectaries absent or attached to ovary base or corolla. Ovary usualy
1-locular at least apically, rarely 2-locular due to intrusion of a lamellate placenta into locular cavity. Fruit a 2-valved capsule,
rarely aberry. Seeds many or rarely few, small; endosperm abundant [scant in saprophytic genera).

About 80 genera and 700 species. worldwide; 20 genera and 419 speciesin China, of which two generaand 251 species are endemic.

Ho Ting-nung, Liu Shang-wu, & Wu Ching-juin Ho Ting-nung, ed. 1988. Gentianaceae. Fl. Reipubl. Popularis Sin. 62; 1-411.

la. Plants saprophytic, with little or no chlorophyll; leaves SCalelike ... 2. Cotylanthera
1b. Plants autotrophic; leaves green, well developed.
2a. Plantsdioecious; corollalobed Nearly to Dase ..o e 13. Veratrilla

2b. Plants with perfect flowers; corolla generaly distinctly tubular.
3a. Fertile stamens 1 or 2 (or 3), with distinctly longer filaments; sterile stamens 2 or 3, anthers nonfunc-
tional, filaments distinctly shorter to nearly abSent ... 5. Canscora
3b. Stamens all fertile and without some filaments distinctly longer.
4a. Corollawith plicae extending between lobes.
5a. Stemstwining or trailing.
6a. Calyx tubewith 5 vascular bundles; nectaries forming a collarlike disc around

gynophore; stamens unequal, FECUNVEd .........cooeerrcereenne e 7. Tripterospermum
6b. Calyx tubewith 10 vascular bundles; nectaries 5, on gynophore; stamens equal,
LS o | OOV USSR 8. Crawfurdia

5b. Stems (at least flowering stems) ascending to erect, neither twining nor trailing (plants may

be stoloniferous).
7a. Filaments broadly and asymmetrically winged below middle, abruptly narrowed apically;

seeds broadly winged, diSCOIT ..o e e 8. Crawfurdia
7b. Filaments flattened or narrowly winged, tapering gradually toward apex; seeds variously
winged or Wingless, NOt AiSCOIA ........ocerieieiieii et 9. Gentiana
4b. Corollawithout plicae between lobes.
8a  CorollaWith 4 diStiNCE SPUIS ....ccveuiieiiiiieirieereie sttt se e 12. Halenia
8b. Corollawithout spurs.
9a. Anthersopening by apiCal POrES ........oiceieeieriireiieiere ettt e e e sreene s 1. Exacum
9b. Anthers opening by longitudinal dits.
10a Anthershelically COIEA ..o 4. Centaurium
10b. Anthersnot coiled.
118 SEEMSTWINING .oovieiieiiieeiiresieeree et b bbb 6. Pterygocalyx

11b. Stemsnot twining.
12a Stamensinserted at or very near sinuses of corollatube.
13a Perennias; basal leavesin awell-developed rosette with blades
mostly over 5 cm; stem leavesin 1-3 pairs; capsules distinctly
curved, valves with bent or tWisted tipS .....covevvieiivinececice e 10. Latouchea
13b. Annuals; basal leaves not in arosette or rosette leaves not larger
than stem leaves; stem leaves often more than 3 pairs; capsules
straight, valves without bent or twisted tips.
14a Corollayellow; leaf blade 1-2.5 x 0.5-0.8 mm; corollalobes
CoNtorted INBUA ..o e 3. Sebaea

'Herbarium, Northwest Plateau Institute of Biology, Academia Sinica, 78 Xiguan Avenue, Xining, Qinghai 810001, Peopl€e's Republic of
China.
Herbarium, Royal Botanical Gardens, P. O. Box 399, Hamilton, Ontario L8N 3H8, Canada.



14b. Corollablue or purple; leaf blade over 2 x 1 mm but usually
much larger; corollalobes valvate in bud at |east toward base
...................................................................................................... 20. Jaeschkea
12b. Stamensinserted on corollatube distinctly below sinuses.
15a. Nectaries on gynophore; corollaover 5 cm, 5-lobed ... 11. Megacodon
15b. Nectarieson corolla; corollalessthan 5 cm or if longer then 4-lobed.
16a. Nectaries surrounded by fringed or tubular appendages.
17a Nectaries on corollalobes; stigma elevated above ovary,
NOL AECUITENE .t 14. Swertia
17b. Nectaries on corollatube near base; stigma decurrent on
ovary.
18a. Corollalobe with 2 nectaries each in a conspicuous
pit; corollatissue associated with nectary and pit
sometimes basally connate, apically lobulate or
[AMEBLE .....veieeeeee e 15. Lomatogonium
18b. Corollalobe with 1 nectary not in a conspicuous
pit; corollatissue associated with nectaries
lamellate or galeate appendaged, margin entire
OF EIOSE .ottt see ettt 16. Lomatogoniopsis
16b. Nectaries not surrounded by fringes or appendages.
19a. Flowers4-merous; 2 outer calyx |obes narrower than
and basally overlapping 2 inner lobes; discontinuous
intracalycular membranes present .........ccccoeeevienneeniens 17. Gentianopsis
19b. Flowers 4- or 5-merous; calyx lobes equal or nearly so,
not overlapping nor in 2 distinct pairs; intracalycular
membranes absent.
20a. Corollalobeslessthan 5 x aslong as tube.
2la. Corollawith 1 or 2 nonvascularized fringed
scales at base of eachlobe ... 18. Comastoma
21b. Corollaeither without appendages or with a
single vascularized fringed scale at base of each
[ODE e 19. Gentianella
20b. Corollalobes at least 5 x aslong as tube.
22a. Nectaries on corollalobes; stigma elevated above
ovary, NOt deCUITENt ......ccccevevieeeieeee e 14. Swertia
22h. Nectaries on corollatube near base; stigma decur-
rent on ovary.
23a. Corollalobe with 2 nectaries each in a con-
spicuous pit; corollatissue associated
with nectary and pit sometimes basally
connate, apically lobulate or lamellate
............................................................... 15. Lomatogonium
23b. Corollalobe with 1 nectary not in a con-
spicuous pit; corollatissue associated
with nectaries lamellate or galeate
appendaged, margin entire or erose
........................................................... 16. Lomatogoniopsis

1. EXACUM Linnaeus, Sp. PI. 1: 112. 1753.
WA )E  zeobai nian shu

Annuals. Stems branched, glabrous. Leaves opposite. Cymes axillary or terminal, paniculate. Flowers 4- or 5-merous. Calyx
lobed nearly to base. Corolla rotate, lobes longer than tube. Stamens inserted at throat of corolla tube just below sinus between
corollalobes; anthers cylindric, 2-locular, dehiscing by apical pores. Ovary 2-locular. Capsules 2-valved, many seeded. Seed coat

About 40 species: tropical Africa, tropical and subtropical Asia, Madagascar; two speciesin China

la. Stemsnarrowly winged; calyx 5-6 mm; corollamauve-blueto lilac; anthers 5.5-6.5mm ........c..cccceeueneee. 1. E.tetragonum
1b. Stemsterete; calyx 7-10 mm; corolla bright blue drying purplish pink; anthers (6.598-10 MM .......ccccccecvvevrenene. 2. E.teres



1. Exacum tetragonum Roxburgh, FI. Ind. ed. 1832, 1: 398.
1832.

B4

Plants 20-100 cm tall. Stems erect, apically branched,
4-angled. Leaves sessile, ovate-lanceolate to ovate, 1-5 X
0.8-2.5 cm, base rounded, nearly clasping, and decurrent into
narrow wings on stem, apex acute; veins 3-5, abaxialy
prominent. Pedicel 3-10 mm. Calyx 56 mm; lobes ovate,
margin broadly membranous, apex caudate, midvein keeled.
Corolla mauve-blue to lilac, 1.5-2.5 cm; tube cylindric, 4-6
mm; lobes dliptic, 1.1-1.7 cm, margin entire, apex short
acuminate. Filaments linear, 1.5-2 mm; anthers 5.5-6.5 mm.
Style linear, 1-1.2 cm; stigma lobes orbicular. Capsules
subglobose, 4-5 mm in diam. Seeds elipsoid, 0.7-1 mm. FI.
and fr. Jul-Sep.

Roadsides, meadows; 200-1500 m. Guangdong, Guangxi, Gui-

zhou, Jiangxi, Yunnan [Cambodia, India, Laos, Malaysia, Myanmar,
Nepal, New Guinea, Philippines, Sikkim, Vietnam; Australia].

zao bai nian

2. Exacum teresWallich in Roxburgh, Fl. Ind. 1: 414. 1820.

M4 yun nan zeo bai nian

Plants (159)30-100 cm tall. Stems erect or ascending,
little branched, terete. Leaves sessile, narrowly ovate to
lanceolate, 4-10 x 0.8-2.5(—3) cm, base cuneate, apex mostly
acute but sometimes blunt on basal leaves, veins 3,
prominent. Cymes mostly 3-flowered in a narrow racemelike
inflorescence; peduncle to 1.5 cm, flattened, to 3 cm in fruit;
bracts mostly linear, sometimes leaflike. Pedicel 0.5-2(-3)
mm. Calyx 7-10 mm; lobes ovate, apex acuminate, midvein
raised into a narrow wing. Corolla bright blue fading to purple
and drying to purplish pink, 2.5-3 cm in diam.; tube ca. 0.7
cm; lobes 1.2-1.6 cm. x 6—7 mm, apex short acuminate.
Filaments 2-3 mm; anthers (6.5-)8-10 mm. Style ca. 1.5 cm.
Capsules ellipsoid, 7-12 x 5-8 mm. Seeds polygonal to brick-
shaped, with a prominent, pale brown, spongy, loose outer
coat opening to reveal dark brown, elipsoid seed ca. 0.8 mm.

Disturbed sites, often along roadsides, on scree slopes or river
beds;, below 1500 m. Yunnan (Taying Jiang valley) [Bangladesh,
Bhutan, India, Myanmar, Nepal, Sikkim].

Exacum teres is known in China from a single George Forrest
collection.

2. COTYLANTHERA Blume, Bijdr. 707. 1826.

M2 )

bei yao cao shu

Herbs saprophytic. Leaves opposite; leaf blade scalelike, membranous. Flower solitary, 4-merous. Cayx membranous,
lobed nearly to base. Corolla rotate, lobed nearly to base. Stamens inserted at throat of corolla tube just below sinus between
corolla lobes; anthers incompletely 2-locular, dehiscing by apical pores. Ovary 2-locular. Style elongate; stigma lobes orbicular.

Capsules 2-valved, many seeded.

Four species: Bhutan, China, NE India, Indonesia, Myanmar, Nepal, Philippines, Thailand; one speciesin China.

1. Cotylanthera paucisquama C. B. Clarke in J. D. Hooker,
Fl. Brit. India4: 94. 1883.

Mee
Cotylanthera yunnanensis W. W. Smith.

bei yao cao

Plants 5-10 cm tall. Stems erect, simple, terete. Leaves
3-6 pairs; leaf blade 1.5-2.5 x 0.7-1 mm, apex acute. Flower

terminal. Pedicel terete, 6-10 mm, glabrous. Calyx 4-6 mm;
lobes triangular, apex obtuse, midvein distinct. Corolla white,
pale blue, or blue, 1-1.2 cm; lobes narrowly oblong, margin
entire, apex obtuse. Filaments linear, 2.8-4 mm; anthers
sagittate, 2.5-4 mm, dightly curved. Ovary ovoid-éllipsoid,
1.8-2 mm. Style linear, 5.5-8 mm. Capsules subglobose.

Forests; 1700-2400 m. Sichuan, Xizang, Y unnan [Sikkim].

3. SEBAEA Solander ex R. Brown, Prodr. 451. 1810.

N

xiao huang guan shu

Annuals. Leaves opposite; leaf blade scalelike to lanceolate. Cymes terminal. Flowers 5-merous. Calyx lobed nearly to base.
Corolla lobes shorter than tube. Stamens inserted at throat of corolla tube just below sinus between corolla lobes; anthers
dehiscing longitudinally. Ovary 2-locular. Capsules 2-valved, many seeded. Seed coat aveolate.

About 100 species: temperate Africa, Bhutan, China, India, Madagascar, Nepal, Sri Lanka; one speciesin China.

1. Sebaea microphylla (Edgeworth) Knoblauch, Bot.
Centralbl. 60: 324. 1894.

N

Cicendia microphylla Edgeworth, Trans. Linn. Soc.
London 20: 83. 1846; Sebaea khasiana C. B. Clarke.
Plants 5-10 cm tall, glabrous. Stems erect, simple, terete.

xiao huang guan

Leaves sessile, 1-2.5 x 0.5-0.8 mm, base obtuse, margin
membranous, apex acuminate. Flowers 1-3. Pedicel 0.7-1.7
cm, slender. Calyx 4-5 mm; |lobes spreading, lanceolate, 3.5~
45 mm, margin broadly membranous, apex acuminate,
midvein keeled. Corolla yellow, tubular, 8-10 mm; lobes
elliptic, 4-5 mm, margin entire, gpex obtuse. Filaments linear,
1.8-2 mm; anthers ellipsoid, 0.8-1 mm. Style linear, 3.5-4



mm. Fl. and fr. Oct.
Forests; ca. 2300 m. Yunnan [Bhutan, India, Nepal].

mm; stigma |lobes orbicular. Capsules ellipsoid to subglobose,
2.5-3 mm. Seeds dark brown, ellipsoid to globose, 0.2-0.3

4. CENTAURIUM Hill, Brit. Herb. 62. 1756.

H4:{eJ&  ba jinhuashu

Erythraea Borkhausen.

Annuals. Stems erect, obscurely 4-angled. Leaves opposite. Cymes pseudodichotomous, sometimes spicate. Flowers [4- or]
5-merous. Calyx lobed nearly to base. Corolla salverform, lobes shorter than tube. Stamens inserted at throat of corolla tube;
filaments filiform, erect at first, helicaly coiled later; anthers dehiscing longitudinally. Ovary partly 2-locular. Style linesr;

stigma lobes orbicular. Capsules 2-valved, many seeded. Seed coat aveolate.

40-50 species: worldwide except subsaharan Africa; two speciesin China.

la Inflorescences spicate cymes; flowers sessile; calyx |obes 6-8 mm, apex obtuse .........ccccooeveveieicncnienenne, 1. C. japonicum
1b. Inflorescences dichotomous or racemoid; flowers pedicellate; calyx |obes 2.5-3 mm, apex acuminate ..... 2. C.pulchellum

1. Centaurium japonicum (Maximowicz) Druce, Bot. Soc.
Exch. Club Brit. Isles 4: 613. 1917.

HA A4

Erythraea japonica Maximowicz, Bull. Acad. Imp. Sci.
Saint-Pétersbourg, sér. 3, 31: 67. 1886.

ri ben bai jin hua

Plants 5-30 cm tall, glabrous. Stems much branched.
Basal leaves short petiolate; leaf blade spatulate, 1-2 cm x 8—
10 mm including petiole, base narrowed, apex rounded, veins
1-3 and abaxialy prominent. Stem leaves sessile, oblong,
eliptic, or ovate-édliptic, 0.822 cm x 3-12 mm, base
rounded and nearly clasping, apex obtuse to rounded; veins 1—
3, prominent. Cymes spicate. Flowers sessile. Calyx tubular,
3-4 mm; lobes linear to narrowly eliptic, 6-8 mm, apex
obtuse, midvein prominent. Corolla white outside, pink
inside, 1-1.3 cm, tube narrowly tubular; lobes narrowly
oblong, 3-5 mm, margn entire or serrulate, apex obtuse.
Filaments 1.5-2 mm; anthers ellipsoid, 0.5-0.7 mm. Style 3—
3.5 mm. Capsules narrowly ellipsoid, 8-10 mm. Seeds dark
brown, globose, 0.3-0.5 mmin diam. Fl. and fr. May-Jul.

Weed in cultivated land. Taiwan [Japan].

2. Centaurium pulchellum (Swartz) Druce, Fl. Berkshire
342. 1897.

SR GAE

Plants 4-10(-25) cm tall, glabrous. Stems simple to
much branched, obscurely 4-angled. Leaves sessile; lower
leaves dlliptic to ovate-eliptic, 0.6-1.7 cm x 3-6 mm, base
rounded, apex obtuse, veins 1-3 and abaxially distinct; upper
leaves dliptic-lanceolate, 0.6-2 cm x 2—7 mm, base rounded
and nearly clasping, apex acuminate, acute, or mucronate,
veins 1-3. Cymes laxly dichotomous or racemose. Pedicel 3—
5 mm, dender, 4-angled. Calyx lobes subulate or linear-
lanceolate, 2.5-3 mm, apex acuminate, midvein distinct or
strongly crested. Corolla white, pink, or purple, 1.3-1.5 cm;
lobes narrowly oblong, 2.7-3.2 mm, margin entire, apex

mei li bai jin hua

obtuse. Filaments 1.5-2 mm; anthers ellipsoid, 0.5-0.7 mm.
Style 2-2.5 mm. Capsules €lipsoid, 7.5-9 mm. Seeds
blackish, globose, 0.2-0.3 mmin diam. Fl. and fr. May-Jul.

1002200 m. Fujian, Gansu, Guangdong, Guangxi, Hainan,
Hebel, Heilongjiang, Hunan, Jiangsu, Jiangxi, Jilin, Liaoning, Nei
Mongol, Ningxia, Qinghai, Shaanxi, Shandong, Shanxi, Taiwan,
Xinjiang, Zhejiang [India, Russia; N Africa, C and W Asia, Europe].

la. Calyx lobeslinear-lanceolate; corolla

18T o] L= S 2a. var. pulchellum
1b. Calyx lobes subulate; corollawhite or
PINK o 2b. var. altaicum

2a. Centaurium pulchellum var. pulchellum

Gentiana pulchella Swartz, Kongl. Vetensk. Acad. Nya
Handl. 3: 85. 1783.

(J45 %) mei li bai jin hua (yuan bian zhong)

Calyx lobes linear-lanceolate, midvein distinct. Corolla
purple.

Along streams, wastelands, wet places. Xinjiang [India; N
Africa, C and W Asia, Europe].

2b. Centaurium pulchellum var. altaicum (Grisebach)
Kitagawa & H. Hara, J. Jap. Bot. 13: 26. 1937.

F<fe

Erythraea ramosissima Persoon var. altaica Grisebach in
A. de Candolle, Prodr. 9: 57. 1845; E. meyeri Bunge;
E. ramosisssmavar. albiflora Boissier.

bai jin hua

Calyx lobes subulate, midvein strongly crested. Corolla
white or pink.

Wet cultivated land, grasdands, along streams, sandy places
especidly near shores; below 100-2200 m. Fujian, Gansu,
Guangdong, Guangxi, Hainan, Hebei, Heilongjiang, Hunan, Jiangsu,
Jiangki, Jilin, Liaoning, Nei Mongol, Ningxia, Qinghai, Shaanxi,
Shandong, Shanxi, Taiwan, Xinjiang, Zhejiang [India, Russia; C
Asial.

5. CANSCORA Lamarck, Encycl. 1: 601. 1785.



TR

Euphorbiopsis H. Léveillé & Vaniot.

chuan xin cao shu

Annuals or perennials. Leaves opposite, sessile, petiolate, or perfoliate. Cymes pseudodichotomous or complex. Flowers 4-
or 5-merous. Calyx tubular. Corollausualy tubular, salverform, or campanulate. Stamens inserted at apical part of corollatube, 1
or 2 (or 3) with fertile anthers, 2 or 3 with sterile nonfunctional anthers. Ovary 1-locular. Stigma lobes oblong or capitate.
Capsules 2-valved, many seeded. Seeds suborbicular, compressed; seed coat reticul ate.

About 30 species: tropical and subtropical Africa, Asia, and Australia; three speciesin S China.

la Leaf pairscompletely joined into single, orbicular, perfoliate blade; flowers 5-merous; corolla campanu-

late; stamens subequal; plants apparently perennia ............

......................................................................... 3. C.lucidissma

1b. Leavesfree, not perfoliate; flowers 4-merous; corollatubular or salverform; stamens clearly unequal;

plants annual.

2a. Apical leaf blades narrowly ovate; calyx tube 9-11 mm, prominently 8-veined; corollatubular;

fertilestamen 1 ...

............................................................... 1. C.andrographioides

2b. Apical leaf blades cordate; calyx tube 4-5 mm, obscurely 4-veined; corolla salverform; fertile

SLAMENS 2 0 3 .ot aree e

1. Canscora andrographioides Griffith ex C. B. Clarke,
J. Linn. Soc., Bot. 14: 431. 1875.

2L

Canscora melastomacea Handel-M azzetti.

luo xin cao

Annuals, 20-40 cm tall, glabrous. Stems erect, much
branched, obscurely 4-angled. Leaves sessile, ovate
lanceolate to ovate, 1-5 x 0.5-2.5 cm, base cuneate to
rounded, apex acute; veins 35, dender. Cymes
pseudodichotomous. Flowers 4merous. Calyx tubular; tube
0.9-1.1 cm, membranous; lobes narrowly triangular, 3-4 mm,
apex acute, veins 3 and prominent. Corolla white to purple,
tubular, 1.4-1.8 cm; lobes dliptic to oblong-spatulate, 4.5-5
mm, margin entire, apex obtuse. Fertile stamens 1; filaments
filiform, 2-2.5 mm; anthers ellipsoid, 1-1.2 mm. Sterile
stamens 3; filaments 0.4-0.5 mm; anthers small. Style
filiform, 8.5-10 mm; stigma lobes oblong. Capsules ellipsoid,
7-8 mm. Seeds 0.5-0.6 mm. Fl. and fr. Sep-Oct.

Weed in cultivated land, valleys, forests; 200-1400 m.
Guangdong, Guangxi, S and SW Y unnan [Cambodia, India (Assam),
Laos, Malaysia, Thailand, Vietnam].

2. Canscor a diffusa (Vahl) R. Brown ex Roemer & Schulltes,
Syst. Veg. 3: 301. 1818.

5 0 B

Gentiana diffusa Vahl, Symb. Bot. 3: 47. 1794; Can-
scorarubiflora X. X. Chen; Striga esquirolii H. Léveillé.

pu di chuan xin cao

Annuals, to 30 cm tall, glabrous throughout. Stems
branched from base, lower internodes winged, upper
subterete. Leaves sessile; basal leaves ovate to broadly
lanceolate, 1.82.4 x 0.8-1.8 cm, base truncate to cuneate,
apex acute; veins 3-5, dlender. Cymes lax, spreading; bracts
to 2 x 0.5 mm. Pedicel to 1 mm, narrowly winged. Calyx to 5
mm; tube narrowly cylindric, to 3.5 mm; lobes linear-
lanceolate, to 1.5 mm, apex acuminate. Corolla pde purple to

............................................................................... 2. C. diffusa

pink, salverform, tube to 8 mm; lobes oblong, 2.5-5 mm.
Fertile stamens 2 or 3, shorter than corolla tube. Sterile
stamens 1 or 2, ca. aslong as tube. Capsules linear-ovoid, 4-6
mm.

Weed in moist cultivated land. Guangxi, Guizhou, Yunnan
[Bangladesh, Bhutan, India, Indonesia, Laos, Malaysia, Nepa,
Philippines, Sri Lanka, Thailand, Vietnam; tropical Africa, tropical
Australia].

3. Canscora lucidissma (H. Léveillé & Vaniot) Handel -
Mazzetti, Symb. Sin. 7: 234. 1931.

2R N

ZF. 5. chuan xin cao

Euphorbia lucidissma H. Léveillé & Vaniot, Bull. Herb.
Boissier, sér. 2, 6: 763. 1906; Euphorbiopsis lucidissima (H.
Léveillé & Vaniot) H. Léveillé

Plants 10-30 cm tall, glabrous, from woody rootstock,
apparently perennial. Stems woody at base, erect, much
branched, obscurely 4-angled. Basal leaves short petiolate;
leaf blade ovate; middle to upper stem leaves with paired
blades orbicular, perfoliate, 0.7-2 cm in diam., reticulate
veins prominent. Cymes pseudodichotomous, many flowered;
bracts foliose Flowers 5-merous. Calyx campanulate, 5-6
mm, tube membranous; lobes triangular, 1-1.5 mm, apex
acute. Corolla white or pale yellow, campanulate, 6-8 mm;
|obes oblong-spatul ate, 2-2.5 mm, margin entire, apex obtuse.
Stamens subequal; filaments filiform, 152 mm; anthers
ellipsoid, 0.7-1 mm. Style filiform, 2—2.5 mm; stigma lobes
orbicular. Capsules broadly ellipsoid, 4-5 mm. Seeds light
brown, 0.4-0.5 mm. Fl. and fr. Aug.

® Limestone slopes. Guangxi, Guizhou.

The relationship of Canscora lucidissima to the other species of
Canscora needs further investigation. The superficial similarity
to some species of Euphorbia sect. Esulaisquite striking.

6. PTERYGOCALYX Maximowicz, Mém. Acad. Imp. Sci.



St.-Pétersbourg Divers Savans 9: 198. 1859.

W

yi e man shu

Perennials. Stems twining. Leaves opposite. Flowers 4 merous. Calyx campanulate, tube strongly 4-winged. Corollatubular,
plicae between lobes absent. Stamens inserted on corolla tube. Nectaries at base of ovary, sometimes absent. Capsules 2-valved,

many seeded. Seed coat alveolate.
One species: China, Japan, Korea, Russia

1. Pterygocalyx volubilis Maximowicz, Mém. Acad. Imp.
Sci. St-Péersbourg Divers Savans 9: 198. 1859.

5 Bl
B S o

yi eman

Crawfurdia pterygocalyx Hemsley in F. B. Forbes
& Hemsley, J. Linn. Soc., Bot. 26: 123. 1890.

Stem slender, internodes 5-10 cm. Petiole flattened, 24
x 1-1.5 mm; leaf blade lanceolate to ovate-lanceolate, 3—7 x
0.5-1.5 cm, base narrowed, margin scabrous, veins 1-3.
Inflorescences axillary or terminal, 1-flowered or in cymes,
bractlets sometimes present, lanceolate. Pedicel 0.3-5 cm,

slender. Calyx membranous; tube ca. 1 cm, wings 1-2 mm
wide; lobes lanceolate, 4-7 x ca. 1 mm. Corolla blue, tube
1115 cm; lobes oblong, ca. 8 x 3 mm, apex rounded.
Stamens inserted at middle of corolla tube; filaments filiform,
ca. 5 mm; anthers ovoid, ca. 2 mm. Style cylindric, ca. 2 mm;
stigma lobes suborbicular. Fruiting pedicel ca. 5 mm; capsules
elipsoid, ca. 1.5 cm. Seeds brown, ellipsoid, ca. 1 x 0.7 mm;
wings discoid, irregular. Fl. and fr. Aug-Sep.

Forests, forest margins, 1100-2800 m. Hebel, Heilongjiang,
Henan, Hubei, Jilin, Nei Mongol, Qinghai, Shaanxi, Shanxi, Sichuan,
SE Xizang, Y unnan [Japan, Korea, Russia).

7. TRIPTEROSPERM UM Blume, Bijdr. 849. 1826.
XU E  shuang hu die shu

Perennials. Stems elongated and twining or prostrate and creeping, rarely erect in some individuals. Leaves opposite.
Inflorescences axillary and terminal, 1-flowered or in cymes. Flowers 5-merous. Calyx tube usually with 5 keeled ridges. Corolla
tubular or broadly tubular, plicae present. Stamens inserted at basal part of corolla tube, unequal, apicaly recurved. Nectaries
conspicuously developed, forming a collarlike disc surrounding base of ovary. Ovary 1-locular; ovules many. Style slender,
dlightly recurved; stigma linear, recurved at anthesis. Fruit a capsule or berry, many seeded. Seeds triquetrous to compressed,
winged or wingless.

About 25 species: E and S Asig; 19 speciesin China

Some species of Tripterospermum are very similar in flower, and fruit with seeds may be necessary for positive identification.

la. Gynophore somewhat shorter to almost aslong as ovary at anthesis, distinctly elongated in fruit; corolla
persistent in fruit.
2a. Fruit acapsule.
3a. Calyx lobes 2-4 mm, tube wingless or narrowly winged; petiole 3-10 mm; leaf blade membranous
........................................................................................................................................................... 2. T.discoideum

............................................................................................................................................................... 3. T.chinense
2b. Fruit aberry.
4a. Corollawhite; seedS distinCtly WINGEO .......cviiiiieieeeeeese ettt ene 6. T.volubile
4b. Corollapaleyellow, pink, blue, violet, or purple (occasionally white in T. lanceolatum); seeds
obscurely winged or wingless (unknown in T. filicaule).

5a. Anthersca 1.5 mm; leaf blade USually OVALE ... 7. T.filicaule
5b. Anthers 1-1.2 mm; leaf blade usually lanceolate, occasionally narrowly ovate.
6a. Calyx tube narrowly winged; fruit exserted from corolla .........ccccooeeviniiveieceneceeeseen 5. T.lanceolatum
6b. Calyx tubewingless; fruit included in COrolla ..o 8. T. pingbianense
1b. Gynophore distinctly shorter than ovary at anthesis and in fruit; corolla not persistent or at least with
ered in fruit.

7a. Stemstrailing and rooting at nodes, not twining; leaf blade ovate to cordate (usually lanceolate
to ovatein T. microphyllum).
8a. Leaf blade base rounded to truncate; corollalessthan 3.5 CmM ...t 9. T. microphyllum
8b. Leaf blade base of larger |eaves cordate; corolla over 3.5 cm.
9a. Calyx lobeslinear to oblanceolate; gynophore of mature fruit 4-7 mm; pistil exserted from
(o] (]| - ST SRR 10. T. cordifolium
9b. Calyx lobes linear-subulate to lanceolate; fruit scarcely stipitate; pistil included in corolla
............................................................................................................................................... 11. T. cordifolioides



7b. Stemstwining; leaf blade lanceolate to ovate.

10a Fruit acapsule .......cceovevereiineneneeeseeeseenneenns

10b. Fruit aberry.

.......................................................................... 1. T.coeruleum

1la Calyx tube cylindric, with puberulent and/or scabrous-ciliate ridges; |obes shorter than tube

......................................................................... 16. T. hirticalyx

11b. Calyx tube campanulate, smooth or with nonciliate ridges; lobes usually longer than tube.
12a Corollawhite, greenish white, or pae yellow, at most tinged with purple.
13a. Bractsovateto triangular; ovary distinctly longer than calyx tube ..........cccoeueue 14. T.taiwanense
13b. Bractslanceolate; ovary aslong as calyx tube.
14a Calyx lobeslinear to linear-lanceolate; corolla plicae semiorbicular; seeds

narrowly winged .........c.cccenee

.......................................................................... 12. T. pallidum

14b. Calyx lobeslanceolate; corollaplicae ovate to triangular; seeds wingless

................................................................. 15. T. alutaceifolium

12b. Corolladistinctly rose-violet, blue, or purple.

15a.  Fruit subglobose; corolla1.8-3.2cm

15b. Fruit elipsoid; corolla3.3-5 cm.

........................................................................ 4. T.luzonense

16a. Ovary about aslong as calyx tube.
17a. Peduncle with scalelike or subulate bracts; calyx lobes arcuate spreading

13. T. australe

17b. Peduncle with leafy bracts; calyx lobes ascending or recurved only near

L] TSP 17. T. cordatum

16b. Ovary distinctly longer than calyx tube.
18a. Corolladark violet-blue; leaves thicker than membranous ..............ccccueeee. 18. T. nienkui
18b. Corollarose-violet; leaf blade membranous ...........ccccceeeveeceeeeennns 19. T. membranaceum

1. Tripterospermum coeruleum (Handel-Mazzetti) Harry
Smith, Notes Roy. Bot. Gard. Edinburgh 26: 246. 1965.

FHYFMHSE  yan yuan shuang hu die

Crawfurdia coerulea Handel-Mazzetti, Symb. Sin. 7:
950. 1936; Gentiana cyanea C. Marquand.

Stems twining, terete, 2-3 mm in diam. Petiole 5-10
mm, slender; leaf blade lanceolate to ovatelanceolate, 67 x
1-2.5 cm, base rounded, margin entire or sometimes slightly
revolute, apex acuminate to sometimes caudate, veins 3.
Inflorescences 1-3-flowered cymes; bracts 1-3 pairs, ovate,
to 1 cm. Pedicel 3-10 mm. Calyx campanulate; tube 1-1.4
cm, broadly winged; lobes linear-lanceolate, 5-6 mm. Corolla
blue, narrowly campanulate, 3.5-4 cm; lobes ovate-triangular,
5-6 mm, apex acuminate and caudate; plicae semiorbicular,
1.5-2 mm, margin entire or crenulate. Filaments linear, 1.8-2
cm; anthers ellipsoid, ca. 1.5 mm. Disc ca. 1 mm. Style 8-10
mm. Capsules dllipsoid to obovoid-elipsoid, ca 3 cm,
included in persistent corolla; gynophore less than 5 mm.
Seeds light brown, discoid to compressed triquetrous, 2-2.5
mm, broadly winged along ridges. Fl. and fr. Sep-Oct.

® Scrub, bamboo thickets; 2500-3100 m. SW Sichuan.

2. Tripterospermum discoideum (C. Marquand) Harry
Smith, Notes Roy. Bot. Gard. Edinburgh 26: 244. 1965.

T X e

Gentiana discoidea C. Marquand, Bull. Misc. Inform.
Kew 1931: 72. 1931; G.caudata C. Marquand.

Stems terete, 1-3 mm in diam. Petiole 3-10 mm; leaf
blade lanceolate to ovatelanceolate, 3-10 x 1.5-5.5 cm,
membranous, base rounded to subcordate, margin entire and

hu bei shuang hu die

sometimes dightly revolute, apex * short acuminate to
acuminate-caudate, veins 3-5. Inflorescences 1-5-flowered
cymes, bracts 1-5 pairs, lanceolate to triangular, 2—6(—10)
mm. Pedicel 3-10 mm. Calyx campanulate; tube 1-1.4 cm,
wingless or narrowly winged; lobes linear-subulate to linear-
lanceolate, 24 mm. Corolla pale blue, blue, blue-purple,
orpurple, narrowly campanulate to campanulate, 3-5 cm;
lobes ovatetriangular, 6-9 mm, apex acuminate; plicae
semiorbicular, 1.5-3 mm, margin entire or crenate. Filaments
linear to linear-subulate, 1.3-2.2 cm; anthers dlipsoid
toovoid, ca 1.5 mm. Disc 1-5 mm. Style 8-11 mm. Capsules
elipsoid, 225 cm x 7-8 mm, partially exserted from
persistent corolla; gynophore 1-1.5 cm. Seeds light brown,
orbicular, compressed, 2-2.5 x 0.7-0.8 mm; wings discoid.
Fl. and fr. Aug-Dec.

® Grassland slopes;, 600-2000 m. W Hubei, S Shaanxi, E
Sichuan.

3. Tripterospermum chinense (Migo) Harry Smith in
S. Nilsson, Grana Palynol. 7(1): 144. 1967.

XU shuang hu die

Crawfurdia chinensisMigo, J. Shanghai Sci. Inst. 3: 154.
1939; Tripterospermum carlesii Harry Smith.

Stems terete, to 1.5 m, 2-3 mm in diam. Basa leaves
2pairs, prostrate, sessile, dliptic, broadly oblong, or obovate-
oblong, 3-6.5 x 1.5-5.,5 cm, base rounded, margin entire,
apex acuminate and mucronate; stem leaves sessile to
subsessile with petiole 0.2-0.3 mm; leaf blade ovate
lanceolate to lanceolate, 5-10 x 2-3.5 cm, herbaceous, base
rounded, truncate, or cordate, margin entire, apex * short
acuminate toacuminate-attenuate; veins 3, prominent.
Inflorescences 1-4-flowered cymes. Pedicel 5-10 mm;



bractlets 1-3 pairs, smal. Cayx 1.6-2 cm; lobes linear-
lanceolate, 69 mm. Corolla blue-purple to pale purple,
narrowly campanulate, 4-4.5 cm; lobes ovate-triangular, 5-6
mm, apex acuminate to acute; plicae semiorbicular, 2.5-3
mm, margin crenate. Filaments linear, 1.3-2 c¢cm; anthers
ovoid, ca. 1.5 mm. Disc ca. 1.5 mm. Style linear, 8-11 mm.
Capsules élipsoid, 2-2.5 cm x 7-8 mm; gynophore 1-1.5 cm.
Seeds light brown, orbicular, compressed, ca. 2 mm in
diam.; wings discoid. Fl. and fr. Oct-Dec.

® Grasdands, scrub, forest margins, forests; 300-1100 m.
Anhui, Fujian, Guangxi, Jiangsu, Jiangxi, Zhejiang.

4. Tripterospermum luzonense (Vida) J. Murata, J. Fac.
Sci. Univ. Tokyo, Sect. 3, Bot. 14: 305. 1989.

e L R e

Crawfurdia luzonensis Vida, Revis. Pl. Vasc. Filip.
191. 1886; Tripterospermum taiwanense (Masamune) Satake
var. alpinum Satake.

gao shan shuang hu die

Plant size variable, generaly smaler a higher
elevations. Stems dender, spiraly twisted, twining, terete.
Petiole to 1.7 cm; leaf blade lanceolate to triangular-ovate,
occasiondly linear-lanceolate, 1.5-7 x 0.3-2.3 cm, base
rounded to shallowly cordate, margin crenulate, apex long
acuminate and caudate, veins 3. Flowers 1 or 2, axillary and
terminal onan axillary peduncle; peduncle 0.5-2 cm; bracts
leafy, triangular-ovate or scaly. Flowers sessile or pedicel to 3
mm. Calyx campanulate; tube 3-7 mm, wingless, expanded in
fruit; lobes ascending, linear, -7 mm. Corolla light pink-
purple, longitudinally purple striped outside, narrowly
campanulate, 1.8-3.2 cm; lobes triangular, 2-3 mm; plicae
suborbicular, 1-1.5 mm. Filaments 1.2-2 cm; anthers
elipsoid, ca. 0.8 mm. Disc 1-1.5 mm. Ovary 6-12 mm;
gynophore 2-4 mm. Style 1-1.2 cm. Berries red-purple,
subglobose, 0.7-1.6 x 0.7-1.2 cm. Seeds brown, triquetrous,
wingless. Fl. and fr. Sep-Mar.

Forest margins, roadside scrub; (1500-)2000-3000 m. Taiwan
[Indonesia, Philippines].

The Taiwanese materia of Tripterospermum luzonense has

often been incorrectly reported as T. japonicum (Siebold &
Zuccarini) Maximowicz, which occurs in Japan and Korea.

5. Tripterospermum lanceolatum (Hayata) H. Hara ex
Satake, J. Jap. Bot. 26: 108. 1951.

E 1B yu shan shuang hu die

Crawfurdia lanceolata Hayata, J. Coll. Sci. Imp. Univ.
Tokyo 30(1): 201. 1911.

Stems spiraly twisted, twining, slender, terete, striate.
Petiole 05-1.5 cm, dender; leaf blade lanceolate,
occasionally narrowly ovate, 3-8.5 x 0.6-3 cm, base rounded
to subcordate, margin entire or crenulate, apex acuminate;
veins 3. Inflorescences 1-flowered or cymes; bracts usualy
1(-4) pairs, to 1 cm. Pedicel 0.2-1.5 cm. Calyx campanulate;
tube (5-)7-12 mm, narrowly winged; lobes linear to linear-
lanceolate, 5-14 mm, apex acuminate. Corolla white, pae
yellow, pink, blue, or dark purple, narrowly campanulate,
(2.593-5 cm; lobes triangular, 4-5 mm, apex acuminate
to acute; plicae semiorbicular, 1.5-2 mm, margin crenulate

toerose. Filaments linear-subulate to linear, 1.5-2.2 cm;
anthers ellipsoid, ca. 1 mm. Disc 1-1.2 mm. Ovary 0.8-1.5
cm; gynophore (0.3-)0.5-1.5 cm. Style 1-1.5 cm. Berries
fusiform to ellipsoid, exserted from corolla. Fl. and fr. Aug-
Dec.

® Scattered scrub, roadside slopes; 1500-3000 m. Taiwan.

6. Tripterospermum volubile (D. Don) H. Hara, J. Jap. Bot.
40: 21. 1965.

JETH 7R U]
Gentiana volubilis D. Don, Prodr. Fl. Nepal. 126. 1825.

ni bo er shuang hu die

Stems spirally twisted, twining, slender, terete, striate.
Petiole 0.5-1.5 cm, slender; leaf blade ovate-lanceolate, 6-9 x
2-25 cm, base rounded to subcordate, margin subentire
to sometimes crenulate, apex acuminate and caudate, veins 3-
5. Inflorescences 1- or 2-flowered; bracts sometimes present,
lanceolate, 1-2 cm. Pedicel 5-8 mm. Calyx campanulate; tube
6-9(-11) mm, broadly winged; lobes lanceolate, 0.7-1.3 cm,
apex acuminate. Corolla white, narrowly campanulate, 2.5-3
cm; lobes ovate-triangular, ca. 4 mm, apex acute; plicae
semiorbicular, ca. 2 mm, margin crenulate. Filaments linear,
1.2-1.5 cm; anthers ellipsoid, ca. 1 mm. Disc ca 1 mm.
Ovary 7-12 mm; gynophore ca. 6-10 mm at anthesis. Style
linear, 6-9 mm. Berriesred to dark purple, narrowly ellipsoid,
(1.592-4 cm; gynophore 1-2 cm. Seeds dark purple, €lliptic,
triquetrous, compressed, ca. 2 mm, distinctly winged. Fl. and
fr. Aug-Sep.

Forests; 2300-3100 m. Xizang [Bhutan, India, Nepal, Sikkim].

7. Tripterospermum filicaule (Hemsley) Harry Smith, Notes
Roy. Bot. Gard. Edinburgh 26: 238. 1965.
BT TR

Gentiana filicaule Hemdley in F. B. Forbes & Hemsdley,
J. Linn. Soc., Bot. 26: 127. 1890.

xin jiang shuang hu die

Stems spirally twisted, twining, slender, terete, striate.
Basal leaves cespitose; petiole ca. 1 cm, slender; leaf blade
ovate, (2-)3-5 x 1-2 cm, base truncate, margin crenulate,
apex acuminate to acute, veins 3 and distinct. Stem leaves
with petiole (0.591-2 cm, slender; leaf blade lanceolate,
ovate-lanceolate, or ovate, (3-)4-11 x 1.5-3(-4.5) cm, base
rounded, subcordate, or truncate, margin crenulate, apex
acuminate, veins 3-5. Inflorescences 1-flowered; bracts 1-4
pairs, linear to lanceolate. Pedicel 3-11 mm. Cayx
campanulate; tube 6-12 mm, narrowly winged; lobes linear to
linear-lanceolate, 5-12 mm, apex acuminate. Corolla pink,
blue, or violet, narrowly campanulate, 4-5 cm; lobes ovate
triangular, 5-7 mm, apex acute; plicae triangular to
semiorbicular, 1.5-2 mm, margin crenulate. Filaments linear,
1.6-2.2 cm; anthers dlipsoid, ca. 1.5 mm. Disc ca 1 mm.
Style linear, 1.2-1.5 cm. Mature fruit unknown. Fl. and fr.

Sep-Jan.
® Forests; ca. 3000 m. W Hubel.

8. Tripterospermum pingbianense C. Y. Wu & C. J. Wu,
Bull. Bot. Res., Harbin 4(3): 131. 1984.



SuRSEILoS

Stems spiraly twisted, twining, terete, striate. Petiole
0.5-1 cm, slender; leaf blade lanceolate, 3-8 x 0.7-3 cm, base
rounded to truncate and slightly oblique, margin crenulate,
apex acuminate, veins 3. Inflorescences 1-flowered or cymes.
Pedicel 0.5-1.5 cm; bractlets lanceolate. Calyx narrowly
campanulate; tube 1-1.2 cm, wingless; lobes linear, 1-1.4 cm,
apex acuminate. Corolla purple, narrowly campanulate, ca. 4
cm; lobes triangular, 45 mm, apex acute; plicae
semiorbicular, 1.5-2 mm, margin erose. Filaments linear-
subulate, 1.5-2.2 cm; anthers ellipsoid, ca. 1.2 mm. Disc
ca 1 mm. Stylelinear, ca. 1.5 cm; stigma lobes linear. Berries
ellipsoid, ca. 2 cm, included in corolla; gynophore ca. 1.5 cm.
Seeds dark purple, elipsoid to ovoid, ca. 3 mm, triquetrous,
narrowly winged. FI. and fr. Sep-Dec.

ping bian shuang hu die

® Scattered forests, valleys; 1400-2700 m. SE Yunnan.
The spelling of this species in the origina protologue is

pinbianense but this spelling is an orthographic error as the speciesis
named for its occurrence in Pingbian, Y unnan.

9. Tripter osper mum microphyllum Harry Smithin S. Nils-
son, GranaPalynol. 7(1): 144. 1967.

/NI U

Gentiana parvifolia Hayata.

xiao ye shuang hu die

Stems dlender, terete, long creeping on ground,
producing rootlets from nodes. Petiole 2-5 mm, slender; leaf
blade lanceolate to ovate, 1-2(-3) cm x 3-5(-7) mm, base
rounded to truncate, margin crenulate and dlightly revolute,
apex acuminate, veins 1-3. Flowers solitary; bracts ovate, ca.
1 cm. Pedicel 3-7 mm. Calyx campanulate; tube 5-7 mm,
winged, papillate or pubescent along ridges; lobes linear, as
long as or longer than tube. Corolla blue, campanulate, ca. 2.5
cm; lobes ovate-triangular, 3.5-4.5 mm, apex acute; plicae
semiorbicular, 1-1.5 mm, margin crenulate. Filaments linear-
subulate, 2-2.2 cm; anthers ovoid, ca. 1 mm. Disc ca. 0.5 mm.
Ovary fusiform, 1-1.2 cm; gynophore ca. 2 mm. Style linear,
1.2-1.7 cm. FI. Jul-Sep.

® Subalpine coniferous forests and margins of forests. Taiwan.

10. Tripterospermum cordifolium (Yamamoto) Satake,
J. Jap. Bot. 26: 108. 1951.

L

Crawfurdia cordifolia Y amamoto, Trans. Nat. Hist. Soc.
Taiwan 19; 104. 1929.

Stems dlender, terete, long creeping on ground,
producing rootlets from nodes. Petiole 0.5-1.5 cm, slender;
leaf blade ovate to cordate, 0.7-1.7 x 0.6-1.6 cm, base
rounded to cordate, somewhat decurrent, margin entire, apex
acute, veins 3-5. Flowers solitary; bracts 1-3 pairs, ovate, ca.
5 mm. Pedicel 2-3 mm. Calyx campanulate; tube 6-7 mm,
winged; lobes linear to oblanceolate, (59)7-8 mm, base
contracted, apex acuminate. Corolla purple, campanulate, ca.

gao shan fei xing cao

3.5 cm; lobes ovate-triangular, ca. 5 mm, apex acute; plicae
semiorbicular, ca. 2 mm, margin crenulate. Filaments linear,
1.5-2 cm; anthers ellipsoid, ca. 1 mm. Disc ca. 1 mm. Ovary
narrowly ellipsoid, ca. 8 mm. Style ca. 1.8 cm, exserted from
corolla. Berries spindle-shaped, subsessile to gynophore 4-7
mm. Fl. Oct.

® Wet subalpine coniferous forest bed; 2300-2700 m. Taiwan.

11. Tripterospermum cordifolioides J. Murata, J. Fac. Sci.
Univ. Tokyo, Sect. 3, Bot. 14: 299. 1989.

L X

Stems scarcely twisted, long creeping, producing rootlets
from nodes. Petiole dlightly shorter than blade; leaf blade
deltate-ovate to ovate, to 6 x 4 cm, herbaceous, base rounded
to cordate, apex acuminate. Flowers axillary, usualy 1 per
node; bracts 0-3, scadike. Cayx tube campanulate, 7-10
mm, dightly keeled; lobes 5, linear-subulate to lanceolate,
nearly as long as tube. Corolla whitish to pae blue, narrowly
campanulate, 3.5-4 cm, deciduous before fruit maturity. Style
1-1.3 cm, included in corolla tube. Ovary subsessile, 0.8-1.2
cm. Fruit fusiform, subsessile. Seeds black, triquetrous, wing-
less.

xin ye shuang hu die

® Wet dark forest floor; 600-4000 m. Guizhou, Hubei, Sichuan,
NE Y unnan.

12. Tripterospermum pallidum Harry Smith, Notes Roy.
Bot. Gard. Edinburgh 26: 247. 1965.

HAEXUISE  bai hua shuang hu die

Stems spirally twisted, twining, terete, striate. Petiole
1.5-2 cm, slender; leaf blade ovate-lanceolate to ovate, 46 x
3-4 cm, base cordate, margin crenulate, apex acuminate,
veins 3. Flowers solitary; bracts 1-3 pairs, lanceolate, ca. 5
mm. Pedicel 2-3 mm. Calyx subcampanulate; tube 6-8 mm,
winged; lobes linear to linear-lanceolate, 59 mm, apex
acuminate. Corolla white, narrowly campanulate, 3.5-4 cm;
lobes ovatetriangular, 4.5-5 mm, apex acute; plicae
semiorbicular, 1-1.5 mm, margin erose. Filaments linear, 1.2—
1.6 cm; anthers ellipsoid, 1.5-2 mm. Disc ca. 1.5 mm. Ovary
subsessile, 7-10 mm. Style linear, 2-2.5 cm. Berries ovoid.
Seeds compressed, discoid, narrowly winged. Fl. Sep.

® Forests; 500-1300 m. Sichuan, Y unnan.

13. Tripterospermum australe J. Murata, J. Fac. Sci. Univ.
Tokyo, Sect. 3, Bot. 14: 300. 1989.

7 I nan fang shuang hu die

Stems spirdly twisted and twining, nearly 4-angled.
Petiole 0.5-1.5 cm; leaf blade lanceolate to ovate, 4-9 x 1.5—
4 cm, base rounded to shallowly cordate, margin not revolute,
apex acuminate to acute; veins 3-5, abaxialy distinct.
Inflorescences clusters of 2-5 flowers; bracts scalelike or
subulate. Pedicel 0-5 mm; bractlets 1 pair per flower,
oblanceolate, 2-6 mm. Cayx narrowly campanulate; tube
0.7-1.3 cm, winged; lobes linear-subulate, arcuate spreading,
0.6-2 cm, apex acuminate to attenuate. Corolla greenish blue
to pale purple, narrowly campanulate, 3.3-5 cm; lobes ovate-



triangular, 79 mm, apex acuminate; plicae semiorbicular
ortriangular, 1-3 mm, margin entire or occasionally few
toothed. Filaments 2-2.5 cm; anthers ellipsoid, 1.5-2 mm.
Disc 1.5-3 mm. Ovary subsessile, 7-10 mm. Style 1.7-2 cm.
Berries ellipsoid, 1.8-2.2 cm x 8—10 mm.

1300-1900 m. Fujian, Guangdong, Guangxi, Guizhou [Viet-
nam].

14. Tripterospermum taiwanense (Masamune) Satake,
J. Jap. Bot. 26: 108. 1951.

ERCRILILE S

Crawfurdia japonica Siebold & Zuccarini var.
taiwanense Masamune, Trans. Nat. Hist. Soc. Taiwan 28:
144. 1938.

tai wan shuang hu die

Stems spirally twisted, twining, terete. Petiole 1-3 cm;
leaf blade lanceolate, ovate-lanceolate, or ovate, 4-7 x 2-3.5
cm, base rounded to truncate, margin crenulate, apex
acuminate, veins 3. Inflorescences 1-flowered or cymes;
bracts 1-4 pairs, usualy leafy, ovate to triangular. Pedicel 2-3
mm. Calyx campanulate; tube 7-9 mm, winged; lobes
subulate to linear, 0.9-1.5 cm, apex acuminate. Corolla white,
occasionaly tinged purple outside, narrowly campanulate, 4
4.2 cm; lobes triangular, 4-5 mm, apex acuminate; plicae
obliquely triangular, 1-2.5 mm, margin crenulate. Filaments
linear, -2 cm; anthers elipsoid, 1-2 mm. Disc 1-1.5 mm.
Ovary 1-1.5 cm; gynophore 2-3 mm. Style linear, 1.5-2.5
cm. Berries dark purple, elipsoid, 2-3.5 cm x 4-7 mm;
gynophore 1-3 mm. Seeds dark purple, elipsoid to ovoid,
triquetrous, 1.5-2 mm, wingless.

® Forest margins, 500-2300 m. C and S Taiwan.

15. Tripterospermum alutaceifolium (Liu & Kuo) J
Murata, J. Fac. Sci. Univ. Tokyo, Sect. 3, Bot. 14: 301. 1989.
EEIRICT

Tripterospermum taiwanense (Masamune) Satake var.
alutaceifolium Liu & Kuo, Fl. Taiwan 4: 198. 1978.

tai bel shuang hu die

Stems spirally twisted, twining, terete. Petiole 2-3 cm;
leaf blade lanceolate, ovate-lanceolate, or ovate, 6-11 x 2.5~
3.5 cm, base rounded to shallowly cordate, margin crenulate,
apex acuminate, veins 3. Inflorescences 1-flowered or cymes,
bracts 1-4 pairs, scalelike, narrowly lanceolate. Pedicel 2-3
mm. Cayx campanulate; tube 7-9 mm, winged; lobes
lanceolate, 0.9-1.5 cm, widely keeled, apex acute to
acuminate. Corolla yellowish white, narrowly campanulate,
3.5-4 cm; lobes triangular, 4-5 mm, apex acuminate; plicae
obliquely triangular, 1-2.5 mm, margin crenulate. Filaments
linear, 1-2 cm; anthers ellipsoid, 1-2 mm. Disc 1-1.5 mm.
Ovary 7-9 mm; gynophore 2-3 mm. Style linear, 1.5-2.5 cm.
Berries red-purple, subglobose, 1-1.8 x 0.8-1.1 cm, included
in corolla; gynophore 1-3 mm. Seeds dark purple, elipsoid
to ovoid, discoid, 1.5-2 mm, wingless.

® Forests; 300-1700 m. N Taiwan.

16. Tripterospermum hirticalyx C. Y. Wu ex C. J. Wu,
Bull. Bot. Res., Harbin 4(3): 129. 1984.

TS mao e shuang hu die

Stems spirdly twisted, twining, terete, striate, glabrous
or sometimes hirsute along striae. Petiole 0.5-1.5(-2) cm,
sender, scabrous; leaf blade lanceolate, ovate-lanceolate,
orovate, 49 x 1-2.5(-3) cm, base rounded to cordate,
margin crenulate, apex acuminate and sometimes caudate,
veins 3-5. Inflorescences 1-6-flowered cymes, bracts 1-3
pairs, lanceolate to ovate, 0.5-2 cm. Pedicel 2-5 mm, hirsute.
Calyx cylindric; tube 1-1.4 cm, wingless or narrowly winged,
with puberulent and/or scabrousciliate ridges; lobes linear-
lanceolate, 3-5(-9) mm, apex acuminate. Corolla pale purple
to blue, campanulate, 45 cm; lobes ovate-triangular, 5-6
mm, apex acuminate; plicae semiorbicular, 1.5-2 mm, margin
crenulate. Filaments linear, 1.8-2 cm; anthers ellipsoid, 2-3
mm. Disc ca. 1.5 mm. Ovary subsessile, ca. 1.3 cm. Style
linear, 1.8-2 cm. Berries purple, subsessile, fusiform, 1.4-2
cm, included in withered corolla. Seeds ellipsoid, discoid,
wingless. Fl. and fr. Aug-Nov.

Forests, scrub, roadsides in forests, grassland slopes; 1400-2100
m. N Guizhou, W Hubei, S Sichuan, SE Yunnan [Vietnam].

17. Tripterospermum cordatum (C. Marquand) Harry
Smith, Notes Roy. Bot. Gard. Edinburgh 26: 244. 1965.

U i L s

Gentiana cordata C. Marquand, Bull. Misc. Inform. Kew
1931; 77. 1931.

Stems weakly twisted, twining, terete. Petiole 1-3(-4.5)
cm; leaf blade ovate-lanceolate, ovate, or cordate, (1.5-)3.5—
12 x (1-)2-5 cm, leathery, abaxially sometimes purple, base
rounded to cordate, margin entire, apex acuminate and usually
caudate; veins 3-5, indistinct. Inflorescences 1-flowered or
cymes, bracts 1-4 pairs, leafy, lanceolate, 3-10 mm. Pedicel
0.5-1.5 cm. Cayx campanulate; tube (0.5-)1-1.3 cm,
winged; lobes ascending or recurved only near tip, linear-
lanceolate, 0.7-1.6 cm, apex acuminate. Corolla purple,
campanulate, 3.5-4 cm; lobes ovate-triangular, 4-6 mm, apex
acute; plicae broadly triangular, 1.5-2 mm, margin crenulate.
Filaments linear-subulate, 1.5-1.8 cm; anthers elipsoid, 1-2
mm. Disc 1-2 mm. Style linear, 1.5-2 cm. Berries dark
purple, narrowly ellipsoid, 2-3 cm x 7-8 mm; gynophore less
than 5 mm. Seeds dark purple, ellipsoid to ovoid, discoid, 2-
2.5 mm, wingless. Fl. and fr. Aug-Dec.

emei shuang hu die

® Forests, scrub, forest margins, river valeys; 700-3200 m.
Guizhou, Hubei, Hunan, Shaanxi, Sichuan, Yunnan.

Murata (J. Fac. Sci. Univ. Tokyo IIl, 14: 302. 1989) adopts
more strict morphological criteria and gives a narrower distribution of
Tripterospermum cordatum to include only Hubei and Sichuan. This
difference may be due to problems in interpreting T. cordatum and
the closerelatives T. cordifolioides, T. lanceolatum, and T. pallidum

18. Tripterospermum nienkui (C. Marquand) C. J. Wu,
Bull. Bot. Res.,, Harbin 4(3): 132. 1984.

T XU Uk

Gentiana nienkui C. Marquand, Bull. Misc. Inform. Kew
1931: 76. 1931.

xiang gang shuang hu die

Stems sometimes dark purple, spiraly twisted, twining,
terete, striate. Basal leaves cespitose; leaf blade ovate, 3-6 x



1.5-3 cm, abaxialy sometimes purple, base rounded, apex
acuminate. Stem leaves with petiole 1-1.5 cm, dlender; leaf
blade ovate-lanceolate to ovate, 5-9 x 2-4 cm, base rounded
to subcordate, margin crenulate, apex acuminate and
sometimes caudate, veins 3-5. Inflorescences 1-flowered or
cymes, bracts 1-4 pairs, lanceolate to ovate, 3-10 mm.
Pedicel less than 1 cm. Calyx campanulate; tube 0.8-1.2 cm,
winged; lobes linear-lanceolate, 7-10 mm, apex acuminate.
Corolla dark violet-blue, sometimes with green spots,
narrowly campanulate, 4-5 cm; lobes ovate-triangular, 4-5(—
7) mm, apex acute; plicae ovate, 2-3 mm, margin crenulate to
erose. Filaments linear, 1.5-2 cm; anthers ellipsoid, 1.2-2
mm. Disc ca 2 mm. Style linear, 1.6-2 cm. Berries dark
purple, ellipsoid, 2.5-4 cm x 6-8 mm, included in corollg;
gynophore 1-3 mm. Seeds dark purple, elipsoid to ovoid,
triquetrous, 1.5-2 mm, wingless. Fl. and fr. Sep-Jan.

Forests; 500-1800 m. S Fujian, Guangdong, N Guangxi, S
Hunan, SZhgjiang [Vietnam].

19. Tripterosper mum membranaceum (C. Marquand) Harry
Smith, Notes Roy. Bot. Gard. Edinburgh 26: 244. 1965.

I X

Gentiana membranacea C. Marquand, Bull. Misc.
Inform. Kew 1931: 75. 1931.

Stems spiraly twisted, twining, terete. Petiole 0.8-1.2
cm; leaf blade membranous, oblong-lanceolate to lanceolate,
4-9 x 1-2 cm, base rounded to cordate, margin crenulate,
apex long acuminate, veins 3. Flowers 1 (or 2), usualy
terminal on an axillary peduncle 0.5-1.5 cm; bracts leafy,
ovate totriangular, occasionally scaly. Pedicd 3-5 mm.
Calyx campanulate; tube 7-10 mm, weakly winged; lobes
straight, ascending in fruit, linear-lanceolate to lanceolate, 8-
11 mm. Corolla roseviolet, narrowly campanulate, 3.6-4.2
cm; lobes widely triangular, ca. 3 mm; plicae semiorbicular,
1-1.5 mm, margin crenulate. Filaments 2-2.5 cm; anthers
dlipsoid, ca 1.5 mm. Disc 1.5-2 mm. Ovary subsessile, 1.8
2.5 cm. Style 1.2-1.7 cm. Berries red, subsessile, narrowly
dlipsoid, 3-4.5 cm x ca. 7 mm. Seeds black, compressed,
wingless. Fl. and fr. Aug-Jan.

mo ye shuang hu die

Forests, forest margins; 2000-3700 m. Xizang, Yunnan [India,
Myanmar].

8. CRAWFURDIA Wallich, Tent. Fl. Napal. 63. 1826.

HJp)HJE  man long dan shu
Gentiana sect. Protocrawfurdia Harry Smith.

Perennids, twining or rarely erect. Leaves opposite. Inflorescences terminal and axillary, 1- or 2-flowered or in cymes.
Flowers 5-merous. Calyx tube 10-veined. Corolla tubular, funnelform, or campanulate; plicae present. Stamens inserted on
corolla tube, symmetric, equal. Nectaries 5 at ovary base. Ovary 1-locular; ovules many. Fruit a capsule, many seeded. Seeds
compressed, wings discoid.

Sixteen species: Bhutan, China, India, Myanmar, Sikkim; 14 speciesin China.

la. Calyx lobes connate at base into a cupular limb.
2a. Cayx lobes ovate, 5-10 x 5-6 mm; corolla4-5cm, lobes4-6 xca 5mm .....cccceevevereennen.
2b. Cayx lobes ovate-triangular, 3-5 x ca. 1.5 mm; corollaca. 3 cm, lobesca. 3 x 3-4 mm
1b. Calyx lobes not connate at base into a cupular limb.
3a. Calyx tube with intracalycular membranes at apex.
4a. Corolla5-8.5 cm.
5a Stemsdark purple SPOEA .......coooiirieieir e e 4. C. maculaticaulis
5b. Stems not dark purple spotted.
6a. Corolla6-8.5 cm, lobes 1-1.7 cm; plicae broadly triangular; fruiting gynophore less than

... 2. C.campanulacea
3. C. tsangshanensis

{0215 3 1 PRSPPSO 1. C. angustata
6b. Corollaca 5cm, lobes ca. 0.3 cm; plicae semiorbicular to truncate; fruiting gynophore 3-4
o1 0 TSR TRURRT 6. C. sessiliflora
4b. Corolla2-4.5cm.
Ta CalyX 10DESTEFIEXEA ..o b bbb 5. C. pricei
7b. Calyx lobes not reflexed.
8a. Plantswith fleshy rhizomes; leaf blade ovate; petiole 5—7 MM ......cooeiiiiiiiiiieeeeeee 7. C. speciosa

8b. Plants without fleshy rhizomes; leaf blade lanceolate to ovate-lanceolate; petioleto 3 mm ...
3b. Calyx tube without intracalycular membranes at apex.
9a. Leaf blade densaly NIFSULE ..ottt b e e besae e neene 9. C. puberula
9b. Leaf blade glabrous or sparsely hirsute along veins.
10a. Corolla2-3.5cm.
1la. Upper leaf blades lanceolate, ca. 1 cm wide; calyx tube longer than lobes; corolla3-3.5

8. C.thibetica

o0 2 SRRSO 10. C.delavayi
11b. Upper leaf blades ovate-lanceolate to ovate, 2-3 cm wide; calyx tube as long as lobes;
COMOA2=2.5 CIM o bbb et 11. C. gracilipes

10b. Corollamorethan 3.5 cm.



12a. Calyx lobes spatulate, apex obtuse; corolla funnelform, lobesca. 6 mm ..........cccceeeeee. 14. C.semialata
12b. Calyx lobeslanceolate, apex acute; corolla campanulate, lobes 2—4 mm.

13a. Leaf blade glabrous; petiole 1-2 cm

.......................................................................... 12. C.dimidiata

13b. Leaf blade abaxially hirsute along veins; petioleto 0.3CmM ......cccccveevreerinnne. 13. C.crawfurdioides

1. Crawfurdia angustata C. B. Clarke in J. D. Hooker, Fl.
Brit. India 4: 106. 1883.

KAEE JEH

Crawfurdia trailliana Forrest; Gentiana helenii C.
Marquand.

dahuaman long dan

Stems twining, terete, glabrous, internodes 6-17 cm.
Petiole 0.5-1 cm, slender; leaf blade dlliptic to ovate, 4-7 x
2-4 cm, leathery, base rounded, margin entire, apex
acuminate and caudate, veins 3-5. Inflorescences 1-flowered
orcymes. Pedicel 1-15 cm; bractlets 1-3 pairs, lanceolate.
Calyx sometimes pale purple, tubular; tube 2-2.5 cm, entire
or rarely split on 1 side, apex with intracalycular membranes;
lobes spreading to recurved, ovate-triangular to triangular, 3—
4 x 2-3 mm. Corolla pae purple, funnelform, 6-8.5 cm; lobes
ovate-triangular, 1-1.7 cm x 6-12 mm, apex acuminate;
plicae broadly triangular, 24 x ca. 5 mm, oblique, margin
irregularly crenulate. Stamens inserted at middle of corolla
tube; filaments linear-subulate, 1.5-1.8 cm; anthers ellipsoid,
5-7 mm. Nectaries ovate. Style linear, 2.5-3 cm; stigma |lobes
linear. Capsules dlipsoid, ca 3 cm; gynophore less than
5mm. Seeds light brown, triquetrous, 2—-2.5 mm, broadly
winged along edges. Fl. and fr. Oct-Dec.

Meadow slopes, scrub, scattered forests in valleys;, 1500-2800
m. SE Xizang, NW Yunnan [India, Myanmar].

2. Crawfurdia campanulacea Wallich & Griffith ex C. B.
Clarkein J. D. Hooker, FI. Brit. India 4: 106. 1883.

P WAl
Crawfurdia bulleyana Forrest.

yun nan man long dan

Stems twining, stout, terete, internodes 10-20 cm.
Petiole 1-3 cm, slender; leaf blade dlliptic, ovate, or broadly
ovate, 5-10 x 2-5 cm, leathery, base rounded to truncate,
margin crenulate, apex acuminate and caudate. Inflorescences
2-flowered or cymes. Pedicel 2—-9 cm; bractlets absent, rarely
1-3 pairs and foliose. Calyx tubular; tube 1.2-1.7 cm, entire,
rarely split on 1 side, goex with intracaycular membranes,
lobes erect, ovate, 5-10 x 5-6 mm, base connate into a
cupular limb. Corolla blue to purple, campanulate, 4-5 cm;
lobes ovate, 4-6 x ca. 5 mm, apex acute; plicae semiorbicular
totruncate, ca. 1 x 3-4 mm, margin erose. Stamens inserted
just below middle of corolla tube; filaments linear-subulate,
ca. 1.5 cm; anthers sagittate, 3-4 mm. Nectaries ovate. Style
short, linear, ca. 6 mm including stigma lobes; stigma lobes
linear. Capsules ellipsoid to obovoid, compressed, 2-3 am,
included in corollato dightly exserted; gynophore 2-2.5 cm.
Seeds dark brown, discoid, ca. 2 mm in diam., broadly
winged. Fl.and fr. Oct-Dec.

® Grassland slopes, forests; 1800-3400 m. NW Y unnan.

3. Crawfurdia tsangshanensis C. J. Wu, Bull. Bot. Res,,
Harbin 4(3): 135. 1984.

RoRliE=) 4 i)

Rhizomes stout. Stems twining, terete, striate, internodes
5-14 cm. Basal leaves several pairs; leaf blade scalelike, less
than 1 cm. Middle to upper stem leaves sessile or with petiole
to ca. 2 mm; leaf blade ovate to broadly ovate, 3-7 x 2-4.5
cm, leathery, base rounded, margin scabrous and ciliate, apex
acuminate and caudate, veins 5-7. Inflorescences 2- flowered
or cymes. Pedicel 1-8 cm; bractlets ovate, 1-2 cm. Calyx
campanulate; tube ca. 1 cm, split on 1 side from apex to
middle, narrowly winged along veins, apex with a transparent
intracalycular membrane; lobes ovate-triangular, 3-5 x ca. 1.5
mm, base connate into a cupular limb, apex caudate. Corolla
pale blue-purple, campanulate, ca 3 cm; lobes ovate-
triangular, ca. 3 x 34 mm, apex acute; plicae truncate, ca.
2mm wide, margin entire or erose. Stamens inserted at basal
part of corolla tube; filaments subulate, 1-1.2 mm; anthers
sagittate, ca. 2 mm. Nectaries elliptic, ca. 1.2 mm. Gynophore
ca 7 mm, stout. Style cylindric, ca. 2 mm; stigma lobes
linear. Immature capsules ellipsoid, compressed, ca. 1.6 cm,
included in corolla. Seeds ellipsoid, ca 2 mm, broadly
winged. Fl. and fr. Oct-Nov.

cang shan man long dan

® Grassland slopes; 2900-3300 m. NW Y unnan.

4. Crawfurdia maculaticaulis C. J. Wu, Bull. Bot. Res,,
Harbin 4(3): 133. 1984.

BEZE & JpH  ban jing man long dan

Rhizomes stout. Stems with dark purple spots, twining,
to 5 mm in diam., terete, striate, internodes 1220 cm. Petiole
(0.591-1.5 cm, dender; leaf blade €elliptic to ovate, 7-13 x
2-6 cm, leathery, abaxially dightly green, adaxially green,
base rounded, margin crenulate, apex acuminate and caudate,
veins 3-5. Cymes many flowered; peduncle 1-13 cm. Pedicel
1-12 cm; bractlets usualy present, lanceolate, to 1 cm. Calyx
campanulate; tube 1.1-15 cm, with a transparent
intracalycular membrane at apex; lobes lanceolate, 0.7-1.3 cm
x 1-2 mm, apex acute. Corolla purple, campanulate, ca. 5 cm;
lobes ovatetriangular, dightly oblique, 5-7 x 5-7 mm, apex
acute; plicae semiorbicular to truncate, oblique, ca 3 mm,
margin crenulate. Stamens inserted at middle of corolla tube;
filaments subulate, ca. 1.5 cm; anthers narrowly ovoid, ca. 3.5
mm. Nectaries ovate. Style short, ca. 5 mm including linear
stigma lobes. Capsules brown, elipsoid, compressed, ca. 2
cm, included in corolla; gynophore ca. 2 cm. Seeds light
brown, discoid, ca 2 mm in diam. Fl. and fr. Oct-May.

® Forest slopes, scrub, in valleys; 10001800 m. W Guangxi,
SYunnan.

5. Crawfurdia pricei (C. Marquand) Harry Smith, Notes
Roy. Bot. Gard. Edinburgh 26: 244. 1965.
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Gentiana pricei C. Marquand, Bull. Misc. Inform. Kew
1931: 75. 1931.

fu jian man long dan

Root tubers cylindric, fleshy. Stems twining, terete,
striate, internodes 4-21 cm. Lowermost |leaves severa pairs;
leaf blade scaldike, triangular. Stem leaves sessile or with
petiole 3-8 mm, hirsute and glandular; leaf blade lanceolate,
ovate-lanceolate, or ovate, rarely broadly ovate, 4-11(-15)
x 25 (-9) cm, leathery, abaxially densely hirsute and
glandular along veins, base rounded, margin crenulate, apex
acuminate, veins 3-5. Inflorescences cymes, rarely
1-flowered; peduncle to 15 cm. Pedicel 1-9 cm; bractlets
usually present, lanceolate, 6-9 mm. Calyx tubular; tube 1—
15 cm, entire, apex with a transparent intracalycular
membrane; lobes reflexed, lanceolate to triangular, 1-4(—7) x
1-1.5(-2) mm, apex acute. Corolla white, pink, or pae
purple, campanulate, ca. 4 cm; lobes ovate-triangular, 3-4 x
4-5 mm, apex acute; plicae semiorbicular to truncate, 1-2.5 x
3-4 mm, margin crenulate. Stamens inserted just below
middle of corolla tube; filaments linear-subulate, ca. 1.2 cm;
anthers dlipsoid, 3-4 mm. Nectaries narrowly ovate. Style
short, ca. 8 mm including linear stigmalobes. Capsules light
brown, ellipsoid, compressed, ca2 x 1 cm, included in
corolla to dightly exserted; gynophore 2-3 cm. Seeds brown,
discoid, ca. 2 mm in diam., broadly winged. F. and fr. Oct-
Dec.

® Grassland slopes, scrub in valleys, dense foregs; 400-2000 m.
W Fujian, N Guangdong, N Guangxi, S Hunan.

6. Crawfurdia sessiliflora (C. Marquand) Harry Smith,
Notes Roy. Bot. Gard. Edinburgh 26: 244. 1965.

ot EE e

Gentiana sessiliflora C. Marquand, Bull. Misc. Inform.
Kew 1931: 76. 1931.

wu bing man long dan

Stems twining, terete, striate, lower internodes 2-4 cm,
upper internodes 5-13 cm. Stem leaves larger toward apex;
lowermost leaves sessile, ovate, 1-1.5 cm, abaxidly hirsute;
middle leaves subsessile, ovate, 3-6 x 1-3.5 cm, leathery,
base rounded, apex acuminate to acute; upper leaves short
petiolate, lanceolate to ovate-lanceolate, 5-7 x 1-1.5 cm,
abaxially papillate aong veins, base rounded, margin
crenulate, apex acuminate, veins 3-5. Inflorescences
1-flowered, rarely cymes. Pedicel 1-10 cm, slender. Calyx
sometimes pale purple, tubular, 1.5-2 cm; tube apex with a
transparent intracalycular membrane, entire or less often split
on 1 side, usually densely hirsute along veins; lobes ovate
triangular to triangular, 3-9 x 2-5 mm, apex acute. Corolla
purple, funnelform, ca. 5 cm; lobes broadly triangular, ca. 3 x
4 mm, apex acute; plicae semiorbicular to truncate, oblique,
3-4 x ca. 1 mm, margin erose. Stamens inserted at middle of
corolla tube; filaments linear-subulate, 1.2-1.5 cm; anthers
ellipsoid, 4-5 mm. Nectaries narrowly ovate. Style linear, ca
4 mm; stigma lobes linear. Capsules ellipsoid, compressed, 2—-
3 x 1-1.5 cm, exserted from corolla; gynophore 3-4 cm.
Seeds brown, discoid, ca. 3 mmin diam., broadly winged.
Fl. and fr. Sep-Oct.

® Forest margins, coniferous forests; 2500-2900 m. W Sichuan.

7. Crawfurdia speciosa Wallich, Tent. FI. Napal. 64. 1826.
T & e

Gentiana kingdonii C. Marquand; Crawfurdia wardii
C. Marquand.

sui xu man long dan

Rhizomes yellow, divaricate, fleshy. Stems twining,
terete, glabrous, internodes 5-13 cm. Petiole 5-7 mm; leaf
blade ovate, 4-7 x (1.592-3 cm, leathery, base rounded,
margin crenulate, apex acuminate, veins 3-5. Inflorescences
1-flowered or cymes. Pedicel 1-6 cm; bractlets 1 pair,
lanceolate, less than 10 x 2 mm. Calyx campanulate; tube 1—
1.2 cm, apex with a transparent intracalycular membrane,
entire or less often split on 1 side; lobes triangular, 2-3 x 1—
1.5 mm, apex acute. Corolla blue-purple to purple,
campanulate, 4-4.5 cm; lobes broadly ovate-triangular, ca. 3
x 5 mm, apex acute; plicae semiorbicular to truncate, oblique,
ca 1 x 3-4 mm, margin crenulate. Stamens inserted at middle
of corolla tube; filaments linear-subulate, 1-1.3 cm; anthers
sagittate, ca. 6 mm. Nectaries narrowly ovate. Style linear, ca.
8 mm including linear stigma lobes. Capsules dark brown,
ellipsoid, compressed, 2-3 x ca. 1.2 cm, included in corollato
exserted; gynophore 1.5-3.5 cm. Seeds brown, discoid, ca
1.5mmin diam., broadly winged. Fl. and fr. Sep-Dec.

® Meadow slopes; 2900-4000 m. SE Xizang.

8. Crawfurdia thibetica Franchet, Bull. Soc. Bot. France 46:
307. 1899.
VUi e

Gentiana khamensis C. Marquand.

si chuan man long dan

Stems twining, terete, striate, internodes 5-8 cm. Leaves
subsessile or petiole to ca 3 mm; leaf blade lanceolate
to ovate-lanceolate, ca. 6 x 1.5-2 cm, leathery, base rounded,
apex acuminate, veins 3-5. Inflorescences 1-flowered or
cymes. Pedicel 1-3.5 cm, dender; bractlets sometimes
present, 1-3 pairs, lanceolate, to 5 mm. Calyx tubular; tube
1.3-1.5 cm, apex with a transparent intracalycular membrane,
split on 1 side; lobes lanceolate, 2-3 x ca. 1 mm, apex acute.
Corolla purple, campanulate, ca. 4 cm; lobes broadly
triangular, ca. 3 x 4 mm, apex acute; plicae semiorbicular to
truncate, oblique, ca. 1 x 3 mm, margin entire. Stamens
inserted at basal part of corolla tube; filaments linear-
subulate, 1.3-1.4 cm; anthers ellipsoid, ca. 2.5 mm. Nectaries
ovate. Style linear, ca. 8 mm; stigma lobes linear. Capsules
ovoid, compressed, exserted from corolla; gynophore linear,
ca. 2 cm. Seeds brown, discoid, broadly winged. Fl. Sep.

® Scrub, bamboo thickets; 3000-3600 m. W Sichuan.
9. Crawfurdia puberula C. B. Clarke, J. Linn. Soc., Bot. 14:
442, 1875.

FM & mao ye man long dan



Stems twining, terete, striate, internodes 10-12 cm.
Petiole 0.5-1.5 cm, densely hirsute; leaf blade ovate-
lanceolate, 4-8 x 2-3 cm, herbaceous, densely hirsute, base
rounded to truncate, margin crenulate and ciliate, apex
acuminate and caudate, veins 3. Inflorescences 1-flowered
orcymes. Pedicd 1-4 cm, dender, sometimes sparsely
hirsute. Calyx campanulate; tube 0.9-1.2 cm, entire or rarely
split on 1 side; lobes lanceolate, 5-7 x 1-1.5 mm, apex acute.
Corolla purple, campanulate, ca. 3.5 cm; lobes broadly
triangular, oblique, ca. 2 x 4 mm, apex acute; plicae truncate,
oblique, ca. 3 mm wide, margin crenulate. Stamens inserted
just below middle of corolla tube; filaments linear-subulate,
1.1-1.3 cm; anthers elipsoid, ca. 3 mm. Nectaries ovate.
Style short, linear, ca. 7 mm including linear stigma lobes.
Immature capsules ellipsoid, compressed, ca. 1.5 cm, included
in corolla; gynophore ca. 1.3 cm. Fl. and fr. Aug-Oct.

Forests; 3000-3200 m. SE Xizang [Bhutan, India, Sikkim].

10. Crawfurdia delavayi Franchet, Bull. Soc. Bot. France
46: 306. 1899.

S 2|

Gentiana fratri C. Marquand.

pi zhen ye man long dan

Stems twining, stout, terete, striate, lower internodes 1-3
cm, upper internodes 5-10 cm. Lower stem leaves many
pairs; leaf blade ovate, 1-3 x 1-2 cm. Upper leaves sessile
or petiole to less than 5 mm; leaf blade lanceolate, 4-6 x ca
1cm, base rounded, apex acuminate and caudate, veins 3-5.
Inflorescences 1- or 2-flowered. Pedicel 1-4 cm, slender;
bractlets sometimes present, lanceolate, ca. 10 x 1-3 mm.
Calyx narrowly campanulate; tube (0.89)1-1.2 cm, entire
orless often split on 1 side; lobes linear-lanceolate, 2—6 mm,
apex acute. Corolla pink, blue-purple, or purple, campanulate,
3-3.5 cm; lobes broadly triangular, 2-3 x ca. 4 mm, apex
acute; plicae semiorbicular to truncate, ca. 1 x 23 mm,
margin erose. Stamens inserted at middle of corolla tube;
filaments linear-subulate, ca. 1 cm; anthers ellipsoid, 2-3 mm.
Nectaries ovate. Style linear, ca. 5 mm including linear stigma
lobes. Capsules brown, ellipsoid, compressed, 2-2.5 cm,
included in corolla to exserted; gynophore 1.5-2 cm. Seeds
brown, discoid, 2-2.5 mm in diam., broadly winged. Fl. and

fr. Sep-Oct.

® Mixed forests, bamboo thickets, 3000-3600 m. NW Y unnan.

11. Crawfurdia gracilipes Harry Smith, Notes Roy. Bot.
Gard. Edinburgh 26: 246. 1965.

A &R H

Stems twining, to 3 mm in diam., terete, dtriate,
internodes 4-13 cm. Lower stem leaves 3 to many pairs; leaf
blade scalelike, ovate, to 1 cm. Middle to upper leaves sessile
or petiole to ca. 3 mm; leaf blade ovatelanceol ate to ovate, 5—
8 x 2-3 cm, leathery, sparsely hirsute or papillate along veins,
base rounded, apex acuminate and caudate, veins 3-5.
Inflorescences 1- (or 2)-flowered. Pedicel 2-9 cm, slender;
bractlets sometimes present, small. Calyx campanulate; tube

xi bing man long dan

ca. 8 mm, entire or split on 1 side; lobes linear, 7-8 mm, apex
acute. Corolla blue to bluepurple, campanulate, 2-2.5 cm;
lobes broadly triangular, ca. 2 x 3 mm, apex acute; plicae
semiorbicular to truncate, oblique, ca 1 x 2 mm, margin
erose. Stamens inserted at middle of corolla tube; filaments
linear-subulate, 9-10 mm; anthers ellipsoid, ca. 2 mm.
Nectaries ovate Style short, ca. 4 mm including linear stigma
lobes. Capsules brown, dlipsoid, compressed, 1-1.5 cm x ca.
6 mm, exserted from corolla; gynophore 2-2.5 cm, slender.
Seeds brown, elipsoid to ovoid, ca. 2.5 x 2 mm. Fl. and fr.

Sep-Oct.
® Grassland slopes; ca. 3000 m. SE Xizang, NW Y unnan.

12. Crawfurdia dimidiata (C. Marquand) Harry Smith,

Notes Roy. Bot. Gard. Edinburgh 26: 244. 1965.

SR E WAl

Gentiana dimidiata C. Marquand, Bull. Misc. Inform.
Kew 1931: 77. 1931.

ban ce man long dan

Stems twining, terete, striate, internodes 10-13 cm.
Petiole 1-2 cm; leaf blade ovate-lanceol ate to ovate, 4—6 x 2—
3 cm, leathery, base rounded, apex acuminate, veins 3-5.
Inflorescences 2-flowered or cymes. Pedicel 0.5-3.5 cm,
slender. Calyx campanulate; tube 1.2-1.4 cm, membranous,
split on 1 side; lobes lanceolate, ca. 6 x 1 mm, apex acute.
Corolla pale purple to blue, campanulate, ca 4 cm; lobes
broadly triangular, 34 x 4-5 mm, apex acute; plicae
semiorbicular totruncate, oblique, 34 mm wide, margin
erose. Stamens inserted at middle of corolla tube; filaments
linear-subulate, 1.2-1.5 cm; anthers sagittate, ca. 4 mm.
Nectaries ovate. Ovary narrowly ellipsoid, 1-1.2 cm;
gynophore ca. 1 cm. Style linear, ca 7 mm including linear
stigmalobes. Fl. Sep.

Grasslad slopes, scrub, bamboo thickets; 3000-3400 m. SE
Xizang, NW Yunnan [Myanmar].
13. Crawfurdia crawfurdioides(C. Marquand) Harry Smith,
Notes Roy. Bot. Gard. Edinburgh 26: 244. 1965.

S e

Roots dark brown. Rhizomes light brown, 2-3 mm
in diam. Stems sometimes dark purple, twining, terete, striate,
internodes 4-13 cm. Leaves sessile or petiole to ca. 3 mm;
leaf blade ovate to cordate, sometimes orbicular toward stem
base, 3-6(-9) x 1.5-3.5(-4) cm, leathery, sparsely hirsute
along veins, base rounded to truncate, apex acuminate and
caudate, veins 3-5. Flowers solitary. Pedicel less than 0.5 cm
or to 6 cm. Calyx dark purple, campanulate; tube 1.2-1.4 cm,
split on 1 side or rarely entire; lobes lanceolate, 3-5 x 1-2
mm, apex acute. Corolla purple, campanulate, 3.5-4(-5) cm;
lobes ovatetriangular, ca 2 x 5 mm, apex acute; plicae
truncate, ca. 1.5 x 5 mm, margin crenulate. Stamens inserted
at middle of corollatube; filaments linear-subulate, 1-1.3 cm;
anthers elipsoid, 2-3 mm. Nectaries ovate. Style short, ca
6mm including linear stigma lobes. Capsules brown,
ellipsoid, compressed, ca. 2.2 cm; gynophore ca. 1.5 cm,
sender. Seeds dark brown, discoid, ca 2 mm in diam.,

lie e man long dan



broadly winged. Fl. and fr. Aug-Oct.

¢ 1700-3900 m. SE Xizang, NW Y unnan.

la. Pedicelto6cm ......cocoeveneee. 13a. var. crawfurdioides
1b. Pedicd lessthan0.5¢cm ....ccccveveeunenns 13b. var.iochroa

13a. Crawfurdia crawfurdioides var. crawfurdioides
ZAM G (JEAER)  lie e man long dan (yuan bian zhong)

Gentiana crawfurdioides C. Marquand, Bull. Misc.
Inform. Kew 1931: 72. 1931.
Flowering pedicel to 6 cm.

® Meadows, Abies forests, bamboo thickets, 2100-3900 m. SE
Xizang, NW Y unnan.

13b. Crawfurdia crawfurdioides var. iochroa (C.

Marquand) C. J. Wu, Fl. Reipubl. Popularis Sin. 62: 286.
1988.

LREX WAl

Gentiana iochroa C. Marquand, Bull. Misc. Inform. Kew

gen jing man long dan

1931: 74. 1931.
Flowers sessile or pedicel lessthan 0.5 cm.

® Grassland slopes, forest margins, forests; 1700-3100 m. SE
Xizang, NW Y unnan.

14. Crawfurdia semialata (C. Marquand) Harry Smith,
Notes Roy. Bot. Gard. Edinburgh 26: 244. 1965.
B EJERR  zhi i man long dan

Gentiana semialata C. Marquand, Bull. Misc. Inform.
Kew 1931: 75. 1931; G. curviflora C. Marquand.

Stems erect not twining, 2025 cm tall, 4-angled, striate.
Stem leaves short petiolate; leaf blade ovate to subcordate, 1
3 x 0.7-1.8 cm, leathery, base rounded, apex acuminate.
Flowers sessile. Calyx tube ca. 1 cm, entire; lobes spatulate,
6-7 mm, apex obtuse. Corolla purple, funnelform, ca. 5 cm;
lobes triangular, ca. 6 x 7 mm, apex acute; plicae truncate,
margin erose. Filaments linear-subulate, 1-1.2 cm; anthers 6—
7 mm. Gynophore aslong asovary. Fl. Aug-Oct.

® Hillsides; 2700-3600 m. SW and W Sichuan.

9. GENTIANA Linnaeus, Sp. PI. 1: 227. 1753.
JENHJE

Herbs annual, biennial, or perennial. Rootstock with a fibrous primary root and secondary rootlets, with a stout + fleshy
orwoody taproot, or with several linear-cylindric roots from a collar. Stems ascending to erect, striate or angled, in perennial
species sometimes both flowering and vegetative. Leaves opposite, rarely whorled, sometimes forming a basal rosette.
Inflorescences axillary or terminal, 1- to few-flowered cymes, sometimes in terminal clusters and/or axillary whorls. Flowers (4-
or) 5 (or 6-8)-merous. Calyx lobes filiform to ovate, with a prominent midvein. Corolla tubular, salverform, funnelform,
obconic, or urceolate, very rarely rotate; tube usually much longer than lobes; plicae between lobes. Stamens inserted on corolla
tube; filaments basally + winged; anthers free or rarely contiguous. Glands 5-10 at ovary base. Pitil sessile or on a long
gynophore. Style usually short, linear, less often long and filiform; stigma lobes free or connate, recurved, usualy oblong to
linear, rarely expanded and rounded. Capsule cylindric to ellipsoid and wingless or narrowly obovoid to obovoid (harrowly
ellipsoid in G. winchuanensis) and winged, many seeded. Seeds wingless or winged; seed coat minutely reticulate, rugose, simply
areolate, or with complex spongy areolation.

long dan shu

About 360 species: NW Africa (Morocco), America, Asia, E Australia, Europe; 248 species in China.

Gentiana pseudazurea Grubov, G. subpolytrichoides Grubov, and G. tischkovii Grubov have been described from Xizang by Grubov
(J. Jap. Bot. 69: 18-21. 1994). However, specimens have not been seen by the authors, and the species are not included in this treatment.

la Plicae reduced to asmall tooth or auricle on side of |obe, less than 1 mm.
2a. Corollalobes aslong as or longer than tube et e e ettt e et et e aa et et eteabesrenrenene Sect. |. Otophora
2a. Corollalobes shorter than tube ..........ccooeiiieiiiiic e Sect. X1. Chondrophyllae (in G. prainii)
1b. Plicae usually wider and/or longer than 1 mm.
3a. Corollathroat with aring of multicellular hairs (not to be confused with fringed plicae
Detween COrollalODES) ..o e et Sect. XII. Fimbricorona
3b. Corollathroat naked.
4a. Style almost as long as or longer than ovary; calyx winged or sharply angled or if terete
then stems, leaves, and calyces densely covered with purple and white pilosity.
5a Plants 5-12 cm tall, densely branched from base and toward stem apex; stem leaves
+ crowded toward apex, leaf blades lanceolate; stamensstraight; seed coat alveolate
......................................................................................................................................... Sect. VIII. Microsperma
5b. Plants (59)10-50 cm tall, not densely branched; stem leaves widely separated, |eaf
blades ovate-lanceolate, ovate, or cordate; stamens decurved; seed coat minutely to




CORNSEY TEUICUIGLE ...ocveiveiiieeeieeet ettt et b e s te st e be s e e e s se s eneeneesentens Sect. IX. Stenogyne
4b. Style usually much shorter than ovary (about aslong as ovary in some species of sects.
Isomeria and Microspermae); calyx not winged, usually terete.
6a. Stigmalobes connate or contiguous, expanded into adiscoid or funnelform structure;
calyx completely enveloped by upper pair of broad obovate leaves ...........cccocveiiicincnne Sect. VI. Phyllocalyx
6b. Stigmalobesfree, recurved, linear to oblong; calyx usually not concealed by upper
leaves or leaves narrower.
7a. Stamensunequal and plants perennial; flowers 4-merous or if 5-merous then corollas
B o 1 1 OSSP Sect. I11. Kudoa
7b. Stamensequa or if unequal then plants annuals with solitary flowers (flowers of G. picta
and G. yunnanensis in clusters) and corollas 0.6-2.5 mm; flowers 5-merous.
8a. Perennials, basal leaves persistent at flowering time, blades (excluding petiole) mostly
over 3 cm and much larger than stem leaves or vegetative rosettes present along with
flowering stems and their leaves distinctly larger than those of flowering stems.
9a. Flowering stems arising singly from slender stolons, often creeping and rooting at
lower nodes, without a well-devel oped caudex or stout rhizome and without a stout
persistent taproot; larger leaves generally distinctly pseudopetiolate, with blades less
than 1.8 cm, spatul ate, elliptic, ovate-elliptic, obovate, or suborbicular, base obtuse,
rounded, or truncate, only midvein prominent; flowers solitary or to 8 in termina
(O 1S (S s o ] [ Sect. VII. Isomeria
9b. Flowering stems arising from a + stout erect caudex, often with awell-devel oped
+ stout taproot and/or in a dense tuft (sometimes al so stoloniferous); leaves and
inflorescences diverse but above combination of characters generally not present.
10a. Remains of old leaf bases fibrous and conspicuous on caudex; seed coat
reticulate, usually minutely so (also winged at 1 end in G. waltonii) .............. Sect. Il. Cruciata
10b. Remains of old leaf bases at base of current season’s growth absent or mem-
branous, not distinctly fibrous or if somewhat fibrous then with stem leaves
numerous, closely spaced, less than 5 mm wide, and with flowers solitary;
seed coat with membranous lamellae forming spongy complex hexagonal pits.
1la. Stemssevera to many, + tufted, strongly decumbent; stem leaves opposite
or whorled, numerous, closely spaced (9 or more pairs or whorls per stem
and/or upper leaves exceeding iNterNOdES) .......cccceeererereneneeieereeeeeeine Sect. I11. Kudoa
11b. Stems 1 to several, decumbent or erect; stem |leaves opposite, usually
fewer than 9 pairs per stem, closely spaced only basally and on short stems.
12a. Sepals 3-9 mm, + erect, 2 conspicuously larger than other three; base
of current season’s growth without blackish membranous remains of
0ld 168 DASES ..o e Sect. I11. Kudoa
12b. Sepalssmaller, often recurved or if over 3 mm then sepals subequal
and/or base of current season’ s growth covered with blackish mem-
branous remains of old leaf bases ........cccccceeviiievccciecccce Sect. IV. Frigida
8b. Annuasor if perennias then without conspicuously larger basal or rosette leaves
(largest leaves at flowering time usually well above base of stem), and/or with all basal
leaveslessthan 1.5 cm.
13a Perennids, without a stout caudex; flowers solitary.

14a Corollaover 2.5 cm, often much larger; capsule wingless .........cccccecveveenne. Sect. I11. Kudoa
14b. Corollausualy to 1.5 cm (2.3-3 cmin G. giujiangensisand G.
jamesii); capsule winged along sutures toward apex ........cccceeveenene. Sect. X1. Chondrophyllae

13b. Annuasor if perennial then with a stout caudex and clustered flowers;
flowers solitary or clustered.
15a Perennias; stems usually over 20 cm, from a stout caudex; larger stem leaf
blades usually over 3.5 cm; flowers clustered.
16a. Calyx lobes subequal or irregularly unequal, linear to narrowly tri-
angular, base not or scarcely narrowed; calyx tube often split along
1 side (except in G. manshurica); lowermost stem leaves scalelike;
seed coat coarsely reticulate, winged at ends ..........coeereiereenne Sect. V. Pneumonanthe
16b. Calyx lobes dimorphic, 2 larger than other 3, lanceolate to spatu-
late, base distinctly narrowed; calyx tube entire; lowermost stem
leaves larger or scalelike; seed coat aveolate, not winged ...........cc........ Sect. I11. Kudoa
15b. Annuals; stems usually shorter than 20 cm, caudex none; all stem leaf blades



usually less than 3 cm; flowers solitary or clustered.
17a.  Seed coat alveolate, with hexagonal pits; flowers solitary or
clustered in axillary or terminal inflorescences, if clustered
then with corollas over 1.5 cm and/or with calyx lobes each
with distinct blade and petiole ........ccoveeieineine Sect. VIII. Microsperma
17b. Seed coat finely reticulate, without hexagonal pits; flowers
usually solitary, if + clustered in terminal inflorescences
then with corolla0.7-1.1 cm and calyx lobes without petiole.
18a. Capsule conspicuoudy winged along sutures at apex ....... Sect. X1. Chondrophyllae
18b. Capsule NOt WINGEA .......coiiieeieiceeereeeee e Sect. X. Dolichocarpa

|. Sect. Otophora

la. Corollalobes distinctly shorter than tube.
2a. Basal rosettes present at flowering time, with leaves amost 3 x aslong as larger stem leaves;
stem leaves 3-5 pairs, 7-11 mm; corolla 1.7-2.2 cm; seed coat alveolate ........ccocvevvevecnennen. 5. G. doxiongshangensis
2b. Basal rosettes absent or poorly developed, with leaves only slightly larger than stem |eaves;
stem |leaves numerous, 1.5-4 mm; corolla (0.4-)0.7-1.5 cm; seed coat minutely reticul ate.
3a. Stemleaf blades 3.5-4 mm; calyx tube 5-6 mm, lobes 3-3.5 mm; corollawhite or pale yellow-

white; plicae triangular, 2—2.5 MM ..ottt et 2. G. leucantha
3b. Stem leaf blades 1.5-3 mm; calyx tube 2-2.5 mm, lobes 1.8-2.2 mm,; corolladark blue; plicae
AUNCUIAE, 0.370.5 MM oottt b e s b e b et e sbe e b e sbeeatesbesaeesbeebeesaeebesneentesbeennesseennas 4. G.infelix

1b. Corollalobes about aslong as or longer than tube.
4a. Basa rosettes absent at flowering time or poorly devel oped, with leaves no larger than those of
flowering stems; stem leaves numerous; corollablue or blue-purple, rarely yellow.
5a. Apex of leaf blades and calyx lobes acuminate, with an aristatetipto 1 mm  ......occeevvecirccrinnnne. 1. G.caryophyllea
5b. Apex of leaf blades and calyx lobes acute to obtuse, without an aristate tip ........ccooeveeverercecncnieene. 3. G.decorata
4b. Basa rosetteswell developed at flowering time, larger rosette leaves usually more than twice aslong
as leaves of flowering stems; stem leaves 2-5 pairs; corollawhite or pale yellow with pale blue streaks
and/or spots.
6a. Basal leaf blades 5-12 x (0.8-)1-2.5 cm; flowers usually in axillary or termina cymes, occasion-
AIY SOLTAIY oottt b et b e bt e e e ae et e s b et et e et et et e reeaeete e b e e et eneetae e neans 7. G.otophora
6b. Basal leaf blades 1-5 x 0.2-1.2 cm; flowers usually solitary, rarely in cymesof 2 or 3in G. sichi-
toensis.
7a. Corolla2.5-3 cm, lobes about as1onNg aStube ..o 8. G. otophoroides
7b. Corolla1.6-2 cm, lobes distinctly longer than tube.
8a Basal leaf blades linear to oblanceolate, 2-4 mm wide; stem leaf blades linear-lanceol ate

to ovatelanceolate, 2—3 MM WIE .......ooiiuiiieiie et s e e e srae e s s e e s s aeee s 6. G.damyonensis
8b. Basal leaf blades spatulate to oblong-spatul ate, 7-12 mm wide; stem leaf blades ovate
to suborbicular, 6-8 MM WITE .......cceevviieiiriceee et re e b sbeeanenrean 9. G. sichitoensis

Il. Sect. Cruciata

la. Someor al flowers pedicellate or inflorescences divided into small pedunculate cymules; axillary
flowers or cymules pedunculate.
2a. Calyx tube split 1/3 or more of its length on 1 side forming a spathe.
3a Calyx lobes subulate, 0.5-4(—7) mm.
4a. Corolladark blue; rosette leaf blades linear-lanceolate to linear-€lliptic, 3.5-16 x 0.4-1.8 cm
................................................................................................................................................... 10. G. decumbens
4b. Corolla greenish white or pale yellow-green with green spots, occasionaly with pale blue
suffusion; rosette leaf blades broadly lanceolate to ovate-elliptic, 620 x 0.84cm ................. 11. G. straminea
3b. Calyx lobeslinear, lanceolate, or narrowly eliptic, 4-10 mm or, if subulate, over 4 mm.
5a Stem leaf blades lanceolate to ovate-dlliptic; corollalobes 9-11 mm,; plicae 4-6 mm; anthers
3.5-4 mm; seedswWinged aloNg L SIE ......cceceiiriiirieeeee e e 12. G.waltonii
5b. Stem leaf blades linear to linear-lanceolate; corollalobes 4-7 mm; plicae 1.5-2.5 mm; anthers
2-3 mm; seeds not winged.

6a. Corolladark blue-purple; Capsule SESSIE .......oouieiieice e 17. G.dahurica
6b. Corollapale blue or yellow; mature capsule on agynophore 7=10 Mm .........ccccceeeeereene 18. G.tianschanica
2b. Cayx tube not split.
7a. Stems, peduncles, and both surfaces of leaves densely papillate; calyx lobes oblanceolate ........... 14. G.tenuicaulis
7b. Plants not papillate; calyx lobes linear, linear-lanceolate, narrowly triangular, or narrowly dlliptic.
8a. Flowersusualy solitary; calyx lobes narrowly elliptic, base narrowed .........ccoooevvvieveicrnnnene. 13. G.lhassica

8b. Flowers generaly in axillary or terminal cymes (occasionally solitary in G. kaufmanniana);



calyx lobes linear, linear-lanceol ate, or narrowly triangular, base not narrowed.
9a. Sinus between calyx lobes cuneate to acute; corolla obconic; plicae 3.5-4.5 mm, margin
2o [ i USROS 15. G.oliveri
9b. Sinus between calyx lobes truncate; corollatubular-campanulate, campanulate, or funnel-
form; plicae 1.5-3 mm, margin entire or denticulate.

108 PliICAE AUINCUIBLE ......iieieeeeieieeee ettt sttt sb e neenean 16. G. kaufmanniana
10b. Plicae ovate or triangular.
11a. Corolladark blue-purple; CapsUle SESSIIE ......ccivievieecicece e 17. G.dahurica
11b. Corollapale blue or yellow; mature capsule on a 7-10 mm gynophore .......... 18. G.tianschanica

1b. Wholeterminal inflorescences dense clusters of sessile flowers; axillary inflorescences, if any, usually
sessile clusters on main stems, rarely pedunculate clusters of sessile flowers.
12a. Stemleavesincreasing in size toward stem apex, upper stem leaf blades 3-5.5(-7) cm wide.
13a. Corolla2-2.2 cm, blue-purple, basally pale YEIOW ... 19. G.crassicaulis
13b. Corolla2.6-3.2 cm, pae yellow or yellow-green, lobes outside suffused with purplish brown ...... 20. G. tibetica
12b. Stem leaves decreasing in size toward stem apex, upper stem leaf blades 0.7-2(—3) cm wide.
14a. Rosette leaf blades dlliptic-lanceolate to elliptic-ovate, 2-6 cm wide.

158 COorollablUBPUIPIE ... ettt e e s see s 21. G. macrophylla
15b. Corollayellow-white, yellow-green, or pale yellow.
16a. Calyx tube not split; [0DES 68 MM ..ceocuiiiiiceeee e 23. G.walujewii

16b. Calyx tube split on 1 side; lobes 0.5-5 mm.
17a. Corolla(1.5-)1.8-2(-2.5) cm, lobes 3—3.5 mm; calyx lobes dentiform;

MALUre CAPSUIE SESSIIE ..ot 24. G. officinalis
17b. Corolla3-3.5 cm, lobes 5-6 mm; calyx lobes filiform; mature capsule
0N agYNOPNOIE 2=3 MM ...t 26. G. robusta

14b. Rosette leaf blades linear, narrowly elliptic, or oblanceolate, 0.6-1.8(-2.5) cm wide.
18a. Corollablue or purpleblue.

19a. Calyx lobeslinear, 7-10 mm; ovary on agynophore 7—=10 MM .......ccccoveeereireennne 18. G.tianschanica
19b. Calyx lobesfiliform to subulate, 0.5-5 mm; ovary sessile.
20a. Corolla2.3-2.6 cm, dark blue or purpleblue ... 22. G. siphonantha
20b. Corolla1l.5-2 cm, pale blue (often only limb blu€) .......cccoeeveiiiiviieiceccee 25. G. zekuensis

18b. Corollapae yellow.
2la. Corolla2.5-3.5cm.

22a. Stemleaves 4 or 5 pairs; plicae triangular; stamensinserted at basal part

Of COTOATUDE ..ot 27. G. dendrologi
22b. Stem leaves 2 or 3 pairs; plicae lanceolate; stamens inserted at middle of
CONOHATUDE ...t 28. G.olgae
21b. Corollal1l.5-2(-2.5) cm.
23a. Cayx lobes dentiform; corolla pale yellow throughout; lobes obtuse .................. 24. G. officinalis
23b. Cayx lobesfiliform; corollalimb usually suffused with pale blue; lobes
BOULE ettt ettt ettt e et et et e ae et e he e eh e ReeE et e R e eneeReeReeReee e seeeenteneaneerentea 25. G. zekuensis

I11. Sect. Kudoa

la. Base of vegetative stems forming a stout caudex; leaves (especially toward stem apex) and calyx
lobes with white cartilaginous margin and midrib keel.
2a. Basal and rosette leaves distinctly contracted into petioles; calyx |obes obovate to spatul ate, base
AIStINCHY NATOWEH ...ttt bttt b et e b et e e st et b e e st e beneeren 35. G. dtipitata
2b. Basal and rosette leaves not distinctly contracted into petioles; calyx lobes lanceolate, elliptic, or
elliptic-triangular, base scarcely narrowed.
3a. Corollawhite with blue stripes and greenish spots when fresh, drying pale yellow or pale blug;

Ta] o1 SR om0 o TSR 36. G. szechenyii
3b. Corollaruddy purple with paler base when fresh, usually without stripes or spots; lobes 7-10
1010 0 TSSO 37. G. georgel

1b. Base of vegetative axis usualy slender; leaves and calyx |obes without white cartilaginous margin and
midrib keel.
4a. Calyx lobes dissimilar in shape to upper leaves; plicae always asymmetrical.
5a. Flower in clusters of more than 3; stamens equal.

6a. Basal rosettes none or poorly developed; lowermost stem leaves scalelike, membranous .......... 29. G. rigescens
6b. Basal rosettes usually well devel oped; lowermost stem leaves not scalelike but with expanded
herbaceous blades.
7a. Stems 3-15(-28) cm; corollalobes caudate ... e 30. G.davidii

7b. Stems (109)20-50 cm; corollalobes Not caudate ..........ccocoeeereiinene s 31. G.cephalantha



5b. Flowers 1-3; stamens unequal.
8a. Flowers4-merous; corollanearly CYliNAriC .......cooveiriiiniererceee e 32. G.jingdongensis
8b. Flowers 5-merous; corolla funnelform.
9a. Blades of rosette |leaves obovate to dliptic, abruptly narrowed into a petiole; corolla

o] 1S 33. G. melandriifolia
9b. Blades of rosette leaves narrowly spatulate to oblong-oblanceolate, gradually narrowed
INtO APELIOIE] COrOIIATOSE ...oviuiciiceiciecece et et te e ae b 34. G. duclouxii

4b. Calyx lobes similar in shape to upper leaves; plicae always symmetrical.
10a. Stem leavesin whorls of 3-8.
11a Corollalobes without a caudate tip.
12a. Margin of stem leaves and calyx |obes scabrous-ciliate ..........cccoevveiviiiienieieieeens 38. G. ecaudata
12b. Margin of stem leaves and calyx |obes smooth.
13a. Flowering stems with largest leaves toward apex; corolla4.5-6 cm, lobe margin

< 01 = SRS 39. G. ternifolia
13b. Flowering stems with largest leaves near middle; corolla 2.5-4.2 cm, lobe
MBIGIN BIOSE ...ttt ste ettt ettt se e et besee s e e e see s et e st e aesbeabesbe e e e eneenes 40. G.yakushimensis
11b. Corollalobeswith a caudate tip to 3 mm.
14a  Style 5-7 mm; corollanarrowly OBCONIC .......oeiirieirieiiree e e 44, G.viatrix

14b. Style 3-5 mm; corollatubular to tubular-campanul ate.
15a Corollalobes2—-2.5 mm, caudate tip less than 1 mm; stamens inserted just bel ow
middle Of COrollatube ..o 41. G. tetraphylla
15b. Corollalobes 4-6 mm, caudate tip 2-2.5 mm; samens inserted at basal part of
corollatube.
16a. Upper stem leaves and calyx lobes linear-spatul ate, apex acute to obtuse
........................................................................................................................ 42. G. hexaphylla

16b. Upper stem leaves and calyx lobes linear, apex acuminate ............ccccceeeeneee 43. G. arethusae
10b. Stem leaves opposite.
17a. Corolla1.5-2 cm; calyx 10DeS SPreading ........ccoeereeirerieirieeireeree e 46. G.altigena

17b. Corolla2.5-7.5 cm; calyx lobes straight or ascending.
18a Basal rosettes or abbreviated vegetative shoots generally present at flowering time,
their leaves usually conspicuously longer than those of flowering stems.

19a Stems papillate; corolla narrowly funnelform, 46 cm ........cccceoiiiiieiciciene 50. G.veitchiorum
19b. Stems not papillate; corolla campanulate, 2.5-4.7 cm.
20a. Corollalobes4.5-6 mm; plicae 2-3 mm; anthers3-3.5mm .........ccceueuee. 51. G.nyalamensis
20b. Corollalobes2.5-3.5 mm; plicae 0.5-1 mm; anthers 1.5-2 mm  .......c.ccoevvvennee. 52. G. ornata

18b. Basal rosettes and abbreviated vegetative shoots generally poorly devel oped or absent
at flowering time, lowest leaves sometimes smaller and/or wider but not longer nor
otherwise well differentiated.
2la. Upper stem leaves orbicular, ovate, or dliptic.

22a. Basal rosette absent; corollacylindric ........cccocevveveiieviciece e 45. G.prolata
22h. Basal rosette present; corollanot cylindric.
23a.  Corolladark blue, obconic, lobes usualy mucronate ...........c.cocceveeeennee 47. G. obconica
23b. Corollapale blue, not obconic, lobes not mucronate.
24a. All stem 1eaveS ElliPliC ...ceoeieiieeeeeeeee e e 48. G.altorum

24b. Lower stem leaves ovate, upper ones elliptic 49. G. caelestis
21b. Upper stem leaveslinear or linear-lanceolate.
25a.  Flowering stems 3-5 cm; corolla 3-3.8(—4.5) cm, lobes 3-4 mm; plicae
L5-2 MM ottt b e bbb s 55. G. oreodoxa
25b. Flowering stems 5-15(-20) cm; corolla’5-7.5 cm, lobes 6-9 mm; plicae
2-5mm.
26a. Flowersusually pedicellate.
27a. Cayx lobes and middle to upper leaves broadly linear, 2-3 mm
wide; corolla campanulate-tubular, inflated at middle of tube;
ANthErs 3.5 MM .o s 53. G. dolichocalyx
27b. Cayx lobes and middle to upper leaves linear, often 1-1.5 mm
wide; corolla narrowly obconic to funnelform; anthers 2.5-3 mm
.......................................................................................................... 54. G.lawrencei
26b. Flowerssessile.
28a. Corolla7-7.5 cm, inner surface blue-purple ... 56. G. helophila



28b. Corolla5-6 cm, inner surface blue.

29a. Corolla conspicuously spotted; lower stem leaves oblong ......... 57. G.futtereri
29b. Corollaunspotted or inconspicuously spotted; lower stem
leaves linear-1anCeolate ........cccocvvevevieiesee e 58. G. sinoornata

V. Sect. Frigida

la. Corolla3-6 cm.

2a. Corollas ailmost white, pae yellow, or yellowish green, with dark blue spots and/or stripes.

3a Usualy only lowermost axillary flowers with true pedicels or all flowers sessile above bracts;

pedicels generally 1€SSthan L CM ..cucecicicece e b e st sae e aeneens 69. G.algida

3b. All or most flowers distinctly pedicellate; basal pedicels often over 4 Cm .......cccoveevccivinnesenene 73. G. purdomii
2b. Corollas pale to dark blue (basal part of tube may be whitish or yellowish).

4a. Calyx lobes2-8.5 mm.

5a. Flowering stems + decumbent, 3-10(-17) cm; flowers sessile or subsessile; stamens inserted

at basal part Of COrOIATUDE ..o s 71. G. nubigena
5b. Flowering stems erect, 15-35 cm; flowers pedicellate; stamens inserted near middle of corolla
BUDE et bbbt 74. G. trichotoma
4b. Calyx lobes 1-2(-3) mm.
6a. Stemsdensely papillate; calyx tube NOt SPLIt ......eoereeeeiiie s 67. G. driolata

6b. Stems glabrous to subglabrous; calyx tube split down 1 side or not.
7a. Upper stem leaves scarcely reduced; petiole of basal leaves 4-8 cm; calyx lobes straight
............................................................................................................................................... 68. G.omeiensis

7b. Upper stem leaves distinctly reduced; petiole of basal leaves 1-3 cm; calyx lobes

spreading or reflexed.
8a. Basa leaveslinear-lanceolate to linear-dliptic; corollablue ........ccocevvevvieieiiveceiee, 59. G. wilsonii
8b. Basal leaves oblong, narrowly dliptic, or oblanceolate; corolladark blue .................. 61. G.atuntsiensis

1b. Corollal.5-3.5cm.
9a. Corollas ailmost white, pale yellow, or yellowish green, with dark blue spots and/or stripes.

10a. Flowersdistinctly pedicellate; calyx lobes erect.

1la Basal leaves oblong to spatulate; corolla 0bCoNIC ......cc.eceeereerieieeeee e 72. G.erectosepala
11b. Basal leaveslinear, linear-dliptic, or rarely oblong; corolla tubul ar-campanul ate to
L0100 1 1o TSSO 73. G. purdomii

10b. Flowers sessile (axillary cymules may be pedunculate bel ow bracts) or lowest axillary flowers
rarely on pedicelsto 1 cm; calyx |obes spreading or reflexed.

12a  Stems papillate, MOSt SO tOWEIT GPEX ..c.cvvvveerieirieiiiriecree ettt 62. G. handeliana
12b. Stemsglabrous.
13a. Cayxtubespliton 1 side, 10DES 1-1.5 MM ..ocooiiiiiiiicree s 63. G. phyllopoda
13b. Calyx tube not split, |0DES 3.5-5.5 MM ..ot s 64. G.apiata
9b. Corollas paleto dark blue (basal part of tube may be yellowish or whitish).
14a Flowers solitary; Corollal.5-2 CM ....cccieiiiiicie e 70. G. himalayaensis
14b. Flowersin narrow panicles, cymes, whorls, or clusters; corolla2-3.5 cm.
15a. Flowersin cymes,; gynophore 2.1-2.7 cm; calyx 10beS3-6 MM ..o 75. G.laxiflora
15b. Flowersin narrow panicles, whorls, or clusters; gynophore 0.8-2 cm; calyx lobes 1-3 mm.
16a. Flowersin narrow panicles; all but uppermost flowers consistently pedicellate ......... 65. G. microdonta

16b. Flowersin whorlsor clusters; flowers sessile or lowest occasionally short pedicellate.
17a. Basal leaves oblong, narrowly dlliptic, or oblanceolate; corolladark blue.
18a. Corollatubular, I0bES 1.5-2 MM ...ocoviiiiiieceecee e 60. G. subuliformis
18b. Corollafunnelform, 10DeS 3.5-5 MM .....coovcuiiiiiiie e 61. G.atuntsiensis
17b. Basal leaves linear-lanceolate or linear-élliptic; corollapale blue.
19a Cayx lobesstraight .......cccovvvrevennnne. 66. G.wasenensis
19b. Calyx lobes spreading to reflexed ... 59. G. wilsonii

V. Sect. Pneumonanthe

la Leaf margin and veins on abaxial surface Slightly roUgh .........ccooeiiiiiiie e e 76. G. scabra
1b. Leaf margin and veins smooth.
2a. Flowers solitary (or 2) and terminal (flowers occasionally also solitary in axils of upper leaves);
corollalobes acuminate; stamens inserted at basal part of corollatube ... 79. G. manshurica
2b. Flowers (1-3 to) many in axillary or terminal clusters; corollalobes obtuse to rounded; stamens
inserted at middle of corollatube.
3a Bractsovate-lanceolate, 2-3 cm; calyX tube 1.4—1.6 CIM ...ocoviiieiiiiiieese e 77. G. uchiyamae
3b. Bractslinear-lanceolate to lanceolate, 0.8-1.2 cm; calyx tube 0.8—1.2 CM  ....ccovirieiecinenineeerene 78. G.triflora



V1. Sect. Phyllocalyx
ONIY SPECIES. ..ottt sttt ekt b e e et h et e a e e b e e bt eE e e b e se et e he e Rt e e £ e E e ebeeE e b e s emeeneebeebesee s e ebesee s eneeneeneee 80. G. phyllocalyx

VII. Sect. Isomeria

la. Margin of leaves and calyx lobes conspicuously whitish, membranous or cartilaginous.
2a. Leaf blade lanceolate, broadly oblong, eliptic, or ovate, apex acuminate to obtuse.

3a Margin of leaves and calyx |obes membranous, SCADIOUS .........cccoerereriererieneereeenese e 85. G.depressa
3b. Margin of leaves and calyx lobes cartilaginous, smooth.
4a. Corolla4.5-6 cm, blue-purple; Stamens eqUal .........cccoveiereireinnere s 86. G.amplicrater
4b. Corolla2.5-2.8 cm, pale blue; Stamens uneqUal ..........ccceoeeeereierierenene e 87. G. confertifolia
2b. Leaf blade obovate to flabelliform, apex rounded to truncate and emarginate.
5a. Margin of leaves membranous, MiNULElY [aCErate .........cccevviiiirieiieeceeeeee e 88. G.lacerulata
5b. Margin of leaves cartilaginous, not lacerate.
6a. Margin of leaves and calyx lobes minutely papillate; corolla1.5-2 cm; seeds 1.3-1.5mm ........... 90. G. emodii
6b. Margin of leaves and calyx lobes smooth; corolla2-3 cm; seeds 2.3-2.5mm .........ccccoeevveeenennenn. 89. G. urnula

1b. Margin of leaves and calyx |obes neither membranous nor cartilaginous (leaf margin cartilaginousin
G. tubiflora).
7a. Flowers several in a subcapitate inflorescence; petiole of upper leaves conspicuously widened.
8a. Upper pairs of leaves aslong as or longer than flowers, clustered, enveloping much
of inflorescence; petiole longer or slightly shorter than blades ..o 81. G. sikkimensis
8b. Upper pairs of leaves shorter than flowers, enveloping only base of inflorescence; petiole poorly
defined or much shorter than blades.
9a Corolla2-2.6 cm; calyx lobes spreading to recurved; flowering stems erect, without adventitious
FOOLS; SEYIE 12 MM ettt e et e b e be e et e e e ne e e eneenesaeseessenean 82. G. dwesii
9b. Corolla2.6-3.5 cm; calyx lobes erect; flowering stems decumbent, with adventitious roots from
lower nodes; style 3-5 mm.
10a. All leaf blades ovate-oblong to ovate-orbicular; stems papillate; corolla3-3.5cm ............ 83. G.chinensis
10b. Upper stem leaf blades spatulate to obovate; stems smooth; corolla2.6-3cm ............... 84. G. harrowiana
7b. Flowers generaly solitary; petiole slender.
1la. Calyx lobes oblanceol ate-spatul ate to orbicular-spatul ate, base distinctly narrowed.
12a. Corolla3-3.5(—4.5) cm, with dark blue stripes and SPOLS ......cccoeevvereneineesee e 92. G.gilvostriata
12b. Corolla4.5-5.5 cm, WithOut SEHPES OF SPOLS ......eovirieriiieeirere et 91. G.dtragulata
11b. Calyx lobes not oblanceol ate-spatul ate to orbicular -spatul ate, base scarcely or not at all narrowed.
13a. Style 7-14 mm, longer than ovary, filiform.
14a Leaf blade spatulate to obovate, apex rounded; calyx lobes lanceolate to narrowly oblong,

APEX SUDBCULE L0 OBLUS