


contorted in bud. Filaments glabrous, free or connate into a ring or tube at base and ± adnate to corolla tube; anthers basifixed,
dorsifixed, or versatile, opening by apical pores or by lateral slits. Capsule subglobose, usually dehiscing by valves, rarely
indehiscent.

About 180 species: temperate and subtropical parts of the northern hemisphere, but with a few species in Africa, Australia, and South
America; 138 species in China.

1a. Flowers usually 6- or 7-merous, in pedunculate, dense capitate, or spikelike racemes .................................. 138. L. thyrsiflora
1b. Flowers 5-merous, in terminal racemes, or inflorescences not racemose.

2a. Flowers heteromorphic, with anthers and stigma at 2 levels; corolla tubular, parted scarcely to
middle ................................................................ ......................................................................................................... 137. L. crispidens

2b. Flowers homomorphic; corolla rotate or campanulate, parted below middle.
3a. Corolla white to pink; filaments free, adnate to middle of corolla ........................................................................ Key 3
3b. Corolla yellow, rarely white; filaments connate into a thin ring or tube, adnate to base of corolla tube.

4a. Anthers longer than filaments, distinctly basifixed, usually opening by apical pores, occasionally by
lateral slits; plants not colored glandular punctate or striate ........................................................................... Key 1

4b. Anthers shorter than filaments, ± dorsifixed (rarely indistinctly so) to versatile, opening by lateral slits
(except L. albescens); plants often colored glandular punctate or striate ........................................................ Key 2

Key 1

1a. Stems 1–1.5 cm tall; flowers forming terminal racemes on leafless scapes ........................................................ 1. L. scapiflora
1b. Stems more than 20 cm tall; flowers solitary or in racemes on leafy stems.

2a. Leaves terminal.
3a. Flowers in many-flowered racemes, 6–9 cm; capsules indehiscent ........................................................... 2. L. insignis
3b. Flowers in clusters or extremely shortened racemes; capsules dehiscing by valves.

4a. Leaf blade rounded to obtuse at apex; calyx lanceolate, 6–8 mm; corolla lobes acute at apex ........ 6. L. crassifolia
4b. Leaf blade acute at apex; calyx ovate, 2–4 mm; corolla lobes obtuse at apex.

5a. Inflorescences distributed along stems under leaf whorls ............................................................ 3. L. saxicola
5b. Inflorescences subterminal.

6a. Leaves nearly equal, rounded at base ............................................................................... 4. L. dushanensis
6b. Leaves unequal, cordate at base ......................................................................................... 5. L. linguiensis

2b. Leaves alternate or opposite, not terminal.
7a. Leaves opposite.

8a. Leaf blade cuneate to rounded at base ................................................................................................ 36. L. engleri
8b. Leaf blade cordate at base.

9a. Flowers solitary; leaf blade 1–4 cm .......................................................................................... 37. L. cordifolia
9b. Flowers usually in pairs; leaf blade 4.5–8 cm .............................................................................. 38. L. biflora

7b. Leaves alternate.
10a. Anthers conical, less than 3.5 × as long as wide; stems herbaceous.

11a. Flowers in racemes.
12a. Bracts subulate; leaf blade with more than 10 pairs of lateral veins ........................ 25. L. physaloides
12b. Bracts leaflike; leaf blade with 5–7 pairs of lateral veins.

13a. Stems not winged; flowers subverticillate ................................................. 28. L. subverticillata
13b. Stems winged; flowers racemose.

14a. Racemes corymbiform, 2–5-flowered ......................................................... 26. L. wilsonii
14b. Racemes elongated, 5- to many flowered ............................................. 27. L. nutantiflora

11b. Flowers solitary, axillary.
15a. Stems ± procumbent at base, upper part erect, rarely branched; leaf blade broadly

ovate to elliptic.
16a. Calyx 7–12 mm; corolla 2–3.5 cm in diam.; leaf blade attenuate to

cuneate at base ...................................................................................... 29. L. foenum-graecum
16b. Calyx 2.5–6 mm; corolla 1.2–2 cm in diam.; leaf blade rounded or

slightly cordate, rarely cuneate at base.
17a. Corolla 1.5–2 cm in diam.; calyx 4–6 mm; plants not aromatic ............. 30. L. trichopoda
17b. Corolla ca. 1.2 cm in diam; calyx ca. 2.5 mm; plants aromatic

when dry ..................................................................................... 31. L. pseudotrichopoda
15b. Stems erect or sometimes arcuate at base, usually branched; leaf blade

lanceolate to narrowly elliptic or oblong-lanceolate.
18a. Corolla 3–5 mm; calyx lobes narrowly ovate, ca. as long as or slightly



shorter than corolla; capsules 3.5–4 mm in diam. ......................................... 32. L. brachyandra
18b. Corolla more than 6 mm; calyx lobes ovate to ovate-elliptic, 1/3 to 1/2 ×

as long as corolla; capsules more than 5 mm in diam.
19a. Flowers in racemes continuing apically into vegetative shoots ................ 35. L. cauliflora
19b. Flowers solitary, in axils of upper leaves.

20a. Corolla 10–15 mm; anthers opening by apical pores .................... 33. L. grandiflora
20b. Corolla 6–8 mm; anthers opening by lateral slits ..................................... 34. L. laxa

10b. Anthers linear, more than 4 × as long as wide; stems subwoody.
21a. Flowers in elongated racemes.

22a. Petiole less than 2 mm; leaf blade rounded or subcordate at base; bracts subulate ............ 7. L. filipes
22b. Petiole 5–30 mm; leaf blade subattenuate at base; at least lower bracts leaflike.

23a. Calyx lobes lanceolate .................................................................................... 8. L. heterobotrys
23b. Calyx lobes ovate .............................................................................................. 9. L. chapaensis

21b. Flowers solitary or 2 to many flowers crowded in leaf axils.
24a. Pedicel 3–10(–12) mm.

25a. Leaf blade 6–12 × 3–7 cm; calyx 6–9 mm .......................................................... 10. L. inaperta
25b. Leaf blade 0.6–1.7 × 0.2–0.8 cm; calyx 3–4 mm.

26a. Leaves sparsely setulose adaxially; corolla epunctate .................................. 11. L. aspera
26b. Leaves glabrous; corolla glandular punctate ....................................... 12. L. tianyangensis

24b. Pedicel usually more than 12 mm.
27a. Leaf blade linear or leathery, veinlets obscure.

28a. Leaf blade linear, subfalcate at apex, herbaceous .................................... 13. L. vittiformis
28b. Leaf blade neither linear nor falcate at apex, subleathery.

29a. Leaves oblanceolate, ± crowded in interrupted whorls ............. 14. L. pittosporoides
29b. Leaves lanceolate, evenly distributed along stems .............................. 15. L. millietii

27b. Leaf blade neither linear nor leathery, veinlets conspicuous.
30a. Calyx ca. as long as to slightly longer than corolla ....................................... 16. L. evalvis
30b. Calyx shorter than corolla.

31a. Stems conspicuously angular, usually herbaceous.
32a. Calyx 5–6 mm, lobes subulate; leaf blade truncate

to subcordate at base ........................................................ 22. L. jingdongensis
32b. Calyx 2–4 mm, lobes acuminate; leaf blade

subattenuate at base.
33a. Stems angular or winged, usually much branched; leaf

blade ovate to lanceolate ................................................ 23. L. capillipes
33b. Stems angular, usually simple; leaf blade lanceolate ..... 24. L. lancifolia

31b. Stems terete, subwoody.
34a. Pedicel ca. as long as to shorter than petiole; capsules

indehiscent ................................................................................. 17. L. navillei
34b. Pedicel much longer than petiole; capsules dehiscing by valves.

35a. Capsule 3–4 mm.
36a. Leaf blade elliptic-lanceolate to lanceolate; free parts

of filaments distinctly longer than sinus of cordate
base of anthers .................................................. 18. L. fooningensis

36b. Leaf blade ovate to ovate-lanceolate; free parts
of filaments ca. as long as sinus of cordate base
of anthers ............................................................ 19 . L. microcarpa

35b. Capsule 5–6 mm.
37a. Leaf blade elliptic to elliptic-lanceolate,

1–3(–4) cm wide ................................................. 20. L. ardisioides
37b. Leaf blade ovate to elliptic or broadly elliptic,

1.3–7(–9) cm wide ................................................... 21. L. petelotii

Key 2

1a. Filaments nearly free, barely connate at base into an indistinct ring; anthers indistinctly dorsifixed to semi-
basifixed, erect.
2a. Pedicel 0.5–0.7 cm; leaves and corolla short black glandular striate ........................................................... 39. L. albescens



2b. Pedicel 2.5–4.5 cm; plants epunctate ..................................................................................................... 40. L. peduncularis
1b. Filaments connate basally into a distinct ring or tube; anthers distinctly dorsifixed.

3a. Inflorescences paniculate; calyx lobes black glandular striate at margin.
4a. Stems pubescent; leaves short petiolate, oblong-lanceolate to ovate-lanceolate, pubescent abaxially;

corolla 1.5–2 cm in diam. ....................................................................................................................... 41. L. vulgaris
4b. Stems glabrous on lower part; leaves sessile, broadly or narrowly lanceolate, glabrous; corolla

1.1–1.5 cm in diam. ............................................................................................................................... 42. L. davurica
3b. Inflorescences not paniculate; calyx lobes not glandular striate at margin.

5a. Stems 1–5 cm; leaves spirally arranged, ± forming a rosette.
6a. Plants hirsute .................................................................................................................................... 43. L. alpestris
6b. Plants glabrous ................................................................................................................................ 44. L. rupestris

5b. Stems more than 5 cm; leaves opposite, alternate, or whorled.
7a. Corolla rotate; filaments connate basally into a ring or thin tube; leaves sessile or ................................. only lower

ones short petiolate (except in white-flowered species).
8a. Leaf blade lanceolate, tapering toward dilated clasping base ................................................ 49. L. ophelioides
8b. Leaf blade ovate to ovate-lanceolate, base rounded or cuneate.

9a. Corolla white; leaf blade cuneate at base ........................................................................... 48. L. huitsunae
9b. Corolla yellow; leaf blade rounded at base.

10a. Plants less than 10 cm tall; lower leaves short petiolate; upper leaves ca. 1.5 cm;
pedicel 0.9–1.6 cm ................................................................................................ 45. L. stellarioides

10b. Plants 15–50 cm tall; lower leaves scalelike; upper leaves 3.5–6.5 cm; pedicel
1–7 cm.
11a. Stems usually simple; pedicel usually more than 20 mm; corolla 1.2–2 cm in

diam., red or brown glandular punctate ............................................................ 46. L. omeiensis
11b. Stems usually branched; pedicel 5–10 mm; corolla 1–1.5 cm in diam.,

epunctate ..................................................................................................... 47. L. hypericoides
7b. Corolla subfunnelform; filaments connate 1/3–1/2 into a tube, or if only forming a ring, then

leaves petiolate or corolla black glandular striate.
12a. Flowers in terminal or axillary racemes; bracts small, not leaflike.

13a. Leaves petiolate.
14a. Racemes densely flowered; pedicel 2–5 mm; plants strigillose, epunctate

................................................................................................................... 53. L. otophora
14b. Racemes sparsely flowered; pedicel 8–20 mm; stems glabrous; leaves and

corolla glandular punctate ............................................................................ 54. L. nanchuanensis
13b. Leaves sessile.

15a. Leaf blade ovate-lanceolate, rounded at base ......................................................... 50. L. longipes
15b. Leaf blade lanceolate, cuneate at base.

16a. Pedicel 1.5–5 cm; bracts inserted on rachis ............................................... 51. L. fukienensis
16b. Pedicel 0.2–0.4 cm; bracts adnate to pedicel .............................................. 52. L. rubinervis

12b. Flowers axillary and solitary or in terminal clusters or umbels; if in racemes, then bracts
leaflike.
17a. Petiole auriculate at base (at least in lower leaves); inflorescences not capitate.

18a. Leaf blade connate-perfoliate ............................................................................... 55. L. perfoliata
18b. Leaf blade not connate-perfoliate.

19a. Flowers solitary and axillary or in terminal racemes; pedicel
0.4–2 cm; plants strigillose ................................................................. 56. L. melampyroides

19b. Flowers in terminal umbels; pedicel 1–1.5 cm; plants glabrescent ................ 57. L. brittenii
17b. Petiole slender or, if auriculate at base, inflorescences subcapitate.

20a. Flowers solitary and axillary or in lax terminal racemes.
21a. Plants epunctate or translucent glandular punctate.

22a. Flowers in terminal racemes; filaments connate to 1/2 their
length into a tube.
23a. Flowering Jul–Aug; pedicel usually ascending to erect in fruit;

lower leaves ovate or elliptic ...................................................... 61. L. hemsleyi
23b. Flowering May–Jun; pedicel recurved in fruit; lowest

1 or 2 pairs of leaves rhomboid-ovate to ovate .................... 62. L. pseudohenryi
22b. Flowers axillary, solitary; filaments basally connate into



a thin ring.
24a. Roots fasciculate, stringy; stems with 1 or 2 pairs of

scalelike leaves near base; upper leaves obtuse at
apex, rust-colored pubescent ...................................................... 58. L. deltoidea

24b. Roots fibrous; stems without scalelike leaves; upper leaves
acute at apex, grayish pubescent.
25a. Stems erect or ascending-erect, decumbent at base; corolla

1–1.5 cm in diam. ................................................................. 59. L. remota
25b. Stems prostrate to decumbent; corolla 0.5–0.8 cm in

diam.................................................................................... 60. L. japonica
21b. Plants red to black glandular punctate or striate.

26a. Stems erect.
27a. Leaves and corolla red or dark glandular punctate ................. 63. L. erosipetala
27b. Leaves and corolla black glandular striate ................................ 64. L. grammica

26b. Stems prostrate to ascending or arcuate.
28a. Plants purple or black glandular punctate.

29a. Calyx lobes abaxially cristate, glabrous .............................. 88. L. carinata
29b. Calyx lobes not cristate, pilose.

30a. Leaves strigillose; pedicel 2–4 mm ............................... 89. L. debilis
30b. Leaves setulose or glabrate; pedicel more than 5 mm.

31a. Stems prostrate; plants black or purple
glandular, rarely transparent glandular ......... 90. L. hemsleyana

31b. Stems prostrate to ascending; plants
transparent glandular ................................ 91. L. chekiangensis

28b. Plants purple or black glandular striate.
32a. Calyx lobes not cristate.

33a. Calyx lobes glabrous or pubescent on margin
and abaxially; corolla lobes long glandular
striate; pedicel ca. as long as to shorter than
subtending leaves ................................................... 96. L. christiniae

33b. Calyx lobes pubescent on abaxial surface
only, margin glabrous; corolla lobes short
glandular striate; pedicel usually longer than
subtending leaves ............................................... 97. L. drymarifolia

32b. Calyx lobes cristate abaxially.
34a. Leaf blade lanceolate toovate-lanceolate,

apexacuminate, base rounded; crest of calyx
lobes uniform in width or widest below middle.
35a. Leaves and calyx glabrescent; crest of

calyx lobes widest below middle .................... 92. L. pterantha
35b. Leaves and calyx pubescent; crest of

calyx lobes uniform in width ...................... 93. L. baoxingensis
34b. Leaf blade ovate or rounded, apex acute or

obtuse, base cordate; crest of calyx lobes
widest above middle.
36a. Leaves densely minutely bristly,

transparent purplish glandular striate ........ 94. L. pteranthoides
36b. Leaves strigillose or glabrescent,

densely black glandular striate
and punctate; crest of calyx
lobes decurrent forming a spur ...................... 95. L. crista-galli

20b. Flowers in terminal umbels or capitate clusters.
37a. Leaves verticillate.

38a. Plants rust-colored pilose .................................................................... 67. L. klattiana
38b. Plants glabrous.

39a. Umbels sessile ....................................................................... 65. L. paridiformis
39b. Umbels pedunculate ................................................................ 66. L. sciadantha

37b. Leaves opposite.



40a. Plants colored glandular punctate or striate.
41a. Plants black glandular striate.

42a. Flowers 3–5, crowded at apices of branches, seldom at
apex of main axis ............................................................ 86. L. rubiginosa

42b. Flowers in terminal, abbreviated, subcapitate racemes ......... 87. L. alfredii
41b. Plants black or purple punctate.

43a. Glandular dots black, very dense on leaf blade and calyx.
44a. Leaves in 3 to many pairs, nearly equal, ovate

to ovate-elliptic, 3.5–8 cm ................................ 78. L. punctatilimba
44b. Leaves usually in 2 pairs crowded toward

stem apex, elliptic to rhomboid-ovate,
10–18 cm; lower leaves scalelike, reduced.
45a. Stems and pedicels glabrous ............................. 79. L. fordiana
45b. Stems and pedicels rust-colored villous ........... 80. L. miyiensis

43b. Glandular dots purple or black, sparse or only near
leaf margins.
46a. Flowers crowded at stem apex, without bracts ... 81. L. nanpingensis
46b. Flowers in terminal, subcapitate clusters,

with bracts.
47a. Flowers 2–4, on leafless axillary short

branches .................................................................... 82. L. liui
47b. Flowers usually more than 4, on leafy

stems and branches.
48a. Leaves sessile, tapering toward

dilated clasping base ............................ 85. L. lychnoides
48b. Leaves petiolate, base not clasping.

49a. Stems prostrate, rooting at nodes,
upper part ascending; leaf blade
ovate to suborbicular ............... 83. L. congestiflora

49b. Stems erect; leaf blade lanceolate
to ovate-lanceolate ............... 84. L. kwangtungensis

40b. Plants epunctate or translucent glandular.
50a. Stems procumbent, elongated; corolla with thick translucent

glandular stripes sometimes becoming dark when dry.
51a. Flowers 2–4, crowded at stem apex, without bracts;

calyx not keeled ............................................................ 76. L. patungensis
51b. Flowers many, in terminal, subcapitate clusters, with

bracts; calyx keeled abaxially ........................................ 77. L. yingdeensis
50b. Stems erect or ascending from creeping base; corolla with

or without translucent glands.
52a. Leaves glabrous or sparsely pilose on midvein abaxially ...... 68. L. henryi
52b. Leaves pilose or minutely bristly adaxially.

53a. Leaf blade lanceolate or elliptic-lanceolate,
long attenuate at base.
54a. Upper leaves falcate-lanceolate, 4–9 mm

wide ........................................................... 74. L. sciadophylla
54b. Upper leaves lanceolate to elliptic-

lanceolate, not falcate, usually wider
than 10 mm.
55a. Leaves herbaceous, lateral veins

3–5 pairs ................................................... 75. L. fistulosa
55b. Leaves papery, lateral veins invisible .......... 68. L. henryi

53b. Leaf blade ovate or ovate-elliptic, if ovate-
lanceolate, then broadly cuneate or rounded
at base.
56a. Stems with only 3 or 4 pairs of leaves on

upper part; petiole 2.5–4 cm; corolla



1.8–2 cm in diam. ........................................... 69. L. esquirolii
56b. Stems with evenly distributed leaves; petiole

less than 2 cm; corolla 0.8–1.6 cm in diam.
57a. Flowers many, in terminal, subcapitate

clusters.
58a. Stems erect; leaves strigillose;

flower clusters lax; lowest
pedicels recurved in fruit ......... 62. L. pseudohenryi

58b. Stems ascending from creeping
base; leaves with articulate hairs;
flower clusters compact;
lowest pedicels ascending-
erect in fruit ............................ 70. L. phyllocephala

57b. Flowers 2–4, in axils of uppermost
1 or 2 leaf pairs.
59a. Stems erect; leaf blade ovate,

subacuminate, sparsely bristly;
corolla ca. 7.5 mm .................... 71. L. shimienensis

59b. Stems ascending from creeping
base; leaf blade ovate, with
articulate hairs; corolla to 13 mm.
60a. Leaf blade subrounded at

base; petiole
2–10 mm ........................ 72. L. tengyuehensis

60b. Leaf blade broadly cuneate
at base; petiole (at least
in medial leaves)
more than 1 cm ..................... 73. L. siamensis

Key 3

1a. Calyx parted 1/2–2/3 its length; corolla lobes nearly free .............................................................................. 98. L. pentapetala
1b. Calyx parted nearly to base; corolla lobes distinctly connate at base.

2a. Style shorter than corolla, usually only reaching middle of corolla lobes, ca. as long as to shorter than
capsules.
3a. Leaves opposite, rarely alternate in upper part of stem; anthers with thick red glands or callus at apex.

4a. Leaves petiolate, abaxially very densely, minutely rust-colored glandular punctate ................. 111. L. circaeoides
4b. Leaves sessile, base auriculate and clasping, abaxially sparsely thick glandular punctate.

5a. Corolla lobes oblong, obtuse or subacute at apex .................................................................. 112. L. auriculata
5b. Corolla lobes suborbicular or subflabellate, erose-denticulate at apex ............................. 113. L. glanduliflora

3b. Leaves alternate, rarely opposite; anthers without red glands at apex.
6a. Calyx lobes lanceolate, only margin membranous and apex without red glands; persistent

style usually shorter than capsules; racemes sparsely flowered or flowers solitary in axils of
upper leaves.
7a. Flowers solitary, in axils of upper leaves; corolla ca. as long as calyx; filaments longer

than anthers ................................................................................................................... 107. L. chenopodioides
7b. Flowers in racemes, subtended by subulate bracts; corolla distinctly longer than calyx;

filament shorter than anthers.
8a. Corolla 3.5–5 mm, lobes not glandular striate; calyx lobes glandular ciliate ........................ 108. L. excisa
8b. Corolla 6–10 mm, lobes brown or black glandular striate; calyx lobes glabrous along

margin.
9a. Corolla white, lobes ligulate, reflexed, with many dark glandular tripes; style

ca. 1 mm; leaves black glandular punctate near margin .......................................... 109. L. reflexiloba
9b. Corolla pink, lobes obovate, not reflexed, with 2 red glandular stripes at middle;

style ca. 2 mm; leaves black glandular striate near margin ........................................... 110. L. roseola
6b. Calyx lobes elliptic or oblong, apex membranous or red glandular; persistent style ca. as long

as capsules; racemes densely flowered.
10a. Bracts leaflike; corolla lobes erect; ovary conical; capsules pyriform, ca. 5 mm in diam.;



plants glabrous ..................................................................................................................... 99. L. mauritiana
10b. Bracts subulate; corolla lobes spreading; ovary ovoid; capsules globose, ca. 3 mm in

diam.; plants glandular puberulent (at least on inflorescences).
11a. Corolla 5–9 mm, lobes oblong or sublinear; filaments 2–4 mm.

12a. Plants without creeping rhizomes; pedicel shorter than calyx and capsules .... 100. L. jiangxiensis
12b. Plants with creeping rhizomes; pedicel longer than calyx and capsules.

13a. Corolla lobes 3.5–4.5 mm; leaf blade broadly lanceolate to
elliptic, black glandular punctate ............................................................. 101. L. clethroides

13b. Corolla lobes 5–8 mm; leaf blade oblanceolate to linear, epunctate ...... 102. L. barystachys
11b. Corolla 3–5 mm, lobes elliptic to ovate-elliptic; filaments 1–1.5 mm.

14a. Pedicel ca. 10 mm; leaves black glandular striate near margin ........................ 103. L. stigmatosa
14b. Pedicel 1–6 mm; leaves glandular punctate.

15a. Calyx lobes acute and red glandular at apex; pedicel 3–6 mm,
longer than bracts ........................................................................... 104. L. tienmushanensis

15b. Calyx lobes obtuse and membranous at apex; pedicel 1–3 mm,
ca. as long as to slightly shorter than bracts.
16a. Plants with creeping rhizomes; stems rarely branched,

glabrescent; leaf blade oblong-lanceolate ............................................ 105. L. fortunei
16b. Plants without creeping rhizomes; stems branched, puberulent;

leaf blade narrowly lanceolate to linear-lanceolate ..................... 106. L. chikungensis
2b. Style ca. as long as or longer than corolla, longer than capsules (except in L. violascens, corolla

ca. 1/3 longer than style).
17a. Anthers linear, 1–1.5 mm, with thick red glands or callus at apex.

18a. Leaves sessile, clasping at base, densely black glandular punctate ..................................... 114. L. heterogenea
18b. Leaves usually petiolate, sparsely purple or brown glandular punctate or striate ................. 115. L. stenosepala

17b. Anthers elliptic or ovate, without glands or callus at apex.
19a. Flowers 4–8, near stem apex, in axils of leaves or a capitate cluster.

20a. Flowers in axils of apical leaves; corolla shorter than pedicel ......................................... 135. L. prolifera
20b. Flowers in a terminal, subcapitate cluster; corolla longer than pedicel ............................... 136. L. pumila

19b. Flowers in terminal, many-flowered, elongated racemes.
21a. Corolla parted to ± middle.

22a. Corolla campanulate, ca. 5 mm; leaf blade ovate to ovate-lanceolate ................. 132. L. racemiflora
22b. Corolla narrowly campanulate, 8–10 mm; leaf blade obovate to subinear.

23a. Stems erect, simple or branched; branches ascending to erect;
racemes initially broadly coniform, densely flowered ..................................... 133. L. candida

23b. Stems ± prostrate, fasciculate, usually much branched; branches
elongated flagelliform; racemes slender, sparsely flowered .......................... 134. L. parvifolia

21b. Corolla parted to 2/3 or below.
24a. Corolla 2.5–5(–6) mm, ca. as long as calyx.

25a. Corolla ca. 6 mm; stamens included or with only apex of anthers
exserted ........................................................................................................... 116. L. silvestrii

25b. Corolla 2.5–4 mm; stamens distinctly exserted.
26a. Corolla slightly longer than or ca. as long as calyx, lobes

oblong-spatulate ................................................................................... 117. L. decurrens
26b. Corolla shorter than calyx, lobes narrowly oblong .............................. 118. L. breviflora

24b. Corolla 6–12 mm, distinctly longer than calyx.
27a. Corolla lobes suborbicular, clawed at base.

28a. Leaves abaxially minutely rust-colored glandular punctate ............... 119. L. platypetala
28b. Leaves abaxially glaucous.

29a. Corolla pink, epunctate ................................................................ 120. L. glaucina
29b. Corolla white, reddish brown glandular striate near apex ......... 121. L. orbicularis

27b. Corolla lobes elliptic, obovate, or narrowly oblong, not clawed at base.
30a. Corolla lobes elliptic or broadly obovate, rarely elliptic-oblong,

wider than 2 mm.
31a. Leaves alternate or occasionally opposite on lower part of

stem, lanceolate to ovate-lanceolate.
32a. Corolla 8–12 mm, ca. 2 × as long as calyx, sinus

between lobes acute; stamens ca. 2/3 as long as











































































borne on shoots or branching caudices ................................................................................................................. Key 4

Key 1

1a. Leaves crenate or shallowly lobed.
2a. Flowers and leaves arising in whorls on elongated stems ............................................................................... 1. A. axillaris
2b. Flowers and leaves not as above.

3a. Bracts leaflike, often dentate ............................................................................................................... 5. A. rotundifolia
3b. Bracts not leaflike, margin entire.

4a. Calyx parted nearly to base ............................................................................................................ 12. A. umbellata
4b. Calyx parted to middle or above.

5a. Base of leaf blade deeply cordate, sinus penetrating 1/4–1/2 length of leaves.
6a. Herbs annual; leaf blade 4–7 mm wide ................................................................................ 14. A. gmelinii
6b. Herbs perennial; leaf blade 3–7 cm wide.

7a. Plants with reddish hairs; corolla purple ............................................................................. 4. A. croftii
7b. Plants with white hairs; corolla white ............................................................................... 13. A. henryi

5b. Base of leaf blade shallowly cordate, sinus penetrating ca. 1/4 or less length of leaves.
8a. Scapes ca. as long as to slightly longer than leaves; pedicel ca. 1/2 as long as scapes,

reflexed in fruit; leaves rust-colored pilose ................................................................. 17. A. kouytachensis
8b. Scapes distinctly longer than leaves; pedicel ca. 1/5 as long as scapes or shorter, not

recurved in fruit; leaves minutely strigillose or bristly.
9a. Leaf blade orbicular, subleathery; calyx parted to middle ............................................. 15. A. paxiana
9b. Leaf blade ovate, membranous, base cordate; calyx parted below middle ..................... 16. A. gracilis

1b. Leaves deeply lobed at least 1/2 way to center.
10a. Plants ± cespitose; caudex with many dwarf shoots, encircled by petioles of old leaves.

11a. Leaves palmately lobed to base, divided again, segments linear ............................................. 10. A. alchemilloides
11b. Leaves 3–5-lobed to middle ........................................................................................................... 11. A. wilsoniana

10b. Plants solitary or fasciculate, without branched caudex.
12a. Plants flagellate.

13a. Stolons much longer than scapes, retrorse pubescent; leaves lobed below middle ............. 2. A. cuscutiformis
13b. Stolons ca. as long as scapes, ± spreading pubescent; leaves lobed to middle ...................... 3. A. geraniifolia

12b. Plants not flagellate.
14a. Plants (at least petiole) usually with reddish hairs.

15a. Leaves strigillose, hairs less than 1 mm ................................................................................ 4. A. croftii
15b. Leaves hirsute, hairs 1–2 mm ........................................................................................... 6. A. medifissa

14b. Plants with white hairs.
16a. Pedicel shorter than bracts; umbels compact, subcapitate .................................................. 9. A. dissecta
16b. Pedicel longer than bracts; umbels lax.

17a. Plants strigillose, short appressed pubescent; umbels 10–25-flowered; scapes
erect, ca. 2 × as long as leaves ..................................................................................... 7. A. elatior

17b. Plants pilose, with spreading long hairs; umbels 3–8-flowered; scapes diffuse,
ca. as long as to slightly longer than leaves .................................................... 8. A. gagnepainiana

Key 2

1a. Leaf blade orbicular to reniform, 0.5–1.5 cm wide ............................................................................................. 18. A. graceae
1b. Leaf blade ovate to elliptic, 2–6 cm wide.

2a. Leaf blade ovate to ovate-elliptic, base truncate to rounded ........................................................................ 19. A. mirabilis
2b. Leaf blade elliptic to elliptic-obovate, tapered toward base, pinnately incised ........................................... 20. A. runcinata

Key 3

1a. Bracts 2–3 mm; calyx 2–2.5 mm, parted scarcely to middle, not enlarged in fruit.
2a. Calyx cupular, without veins; scape glabrous; plants with numerous fibrous roots; taproot

inconspicuous ............................................................................................................................................... 21. A. filiformis
2b. Calyx turbinate, distinctly 5-veined; scapes with branched hairs; taproot conspicuous ...................... 22. A. septentrionalis

1b. Bracts 5–7 mm; calyx 3–4 mm, parted to middle or below, enlarged in fruit.
3a. Scapes villous, with glandular hairs ............................................................................................................... 23. A. maxima
3b. Scapes puberulent, with simple and branched hairs ........................................................................................ 24. A. engleri



Key 4

1a. Leaves (at least outer) cartilaginous on margin or apex.
2a. Leaves homomorphic or obscurely heteromorphic.

3a. Leaf blade of outer leaves ovate to broadly ovate, 2–3.5 mm, apex recurved ................................... 30. A. squarrosula
3b. Leaf blade linear to broadly lanceolate, 5–50 mm, erect.

4a. Flowers 4–7(–10) in umbels; scapes 5–10 mm ............................................................................... 31. A. longifolia
4b. Flowers 1 or 2; scapes to 5 mm .................................................................................................. 32. A. alaschanica

2b. Leaves distinctly dimorphic.
5a. Outer leaves spiny at apex .................................................................................................................. 25. A. spinulifera
5b. Outer leaves not spiny.

6a. Flowers 2 to many, in terminal umbels.
7a. Bracts leaflike, cartilaginous at margin ............................................................................... 26. A. graminifolia
7b. Bracts not leaflike, not cartilaginous at margin ............................................................................ 27. A. mariae

6b. Flowers solitary, rarely 2.
8a. Leaf blade linear to subulate-lanceolate; corolla white ........................................................... 28. A. lehmannii
8b. Leaf blade oblong to sublinear; corolla purple ...................................................................... 29. A. cernuiflora

1b. Leaves not cartilaginous on margin or apex.
9a. Leaves dimorphic or trimorphic, inner leaves distinctly longer than outer.

10a. Leaves trimorphic.
11a. Plants densely cespitose; rosettes solitary or superimposed on old rosettes, without intervals.

12a. Pedicel ca. 2 × as long as bracts or more ......................................................................... 35. A. strigillosa
12b. Pedicel shorter than bracts.

13a. Inner leaves 15–35 mm, hirsute ........................................................................ 33. A. adenocephala
13b. Inner leaves 5–15 mm, strigillose .............................................................................. 34. A. cuttingii

11b. Plants laxly cespitose, with many open rosettes joined by slender shoots.
14a. Plants densely white sericeous ............................................................................................ 36. A. nortonii
14b. Plants sparsely hirsute, pilose, or pubescent.

15a. Inner leaves less than 3.5 mm wide, petiole indistinct.
16a. Shoots hirsute; outer leaves ovate-lanceolate, sheathlike basal part 2–3 ×

as wide as upper part ............................................................................................ 40. A. rigida
16b. Shoots pilose; outer leaves spatulate, sheathlike basal part only slightly

wider than upper part ............................................................................................ 41. A. minor
15b. Inner leaves 4–13 mm wide, distinctly petiolate.

17a. Inner leaves elliptic to obovate-elliptic, villous ............................................ 39. A. limprichtii
17b. Inner leaves ovate to ovate-elliptic or suborbicular, sparsely pubescent.

18a. Calyx sparsely pubescent; inner leaves ovate-elliptic to suborbicular,
sparsely pubescent ............................................................................... 37. A. hookeriana

18b. Calyx glabrescent, except for ciliate margin; inner leaves ovate,
densely pubescent .................................................................................. 38. A. ovalifolia

10b. Leaves dimorphic.
19a. Leaves white sericeous; stolons 5–8 cm, rust-colored villous ................................................ 42. A. sarmentosa
19b. Plants tomentose, hirsute, or pubescent, without stolons, usually with shoots.

20a. Corolla pale yellow; bracts ligulate-oblong, leaflike ....................................................... 43. A. flavescens
20b. Corolla pink or purple; bracts not as above.

21a. Calyx glabrous except for ciliate margin.
22a. Leaf rosette 1 or 2–4 on caudex, without sterile shoots ................................. 44. A. sublanata
22b. Leaf rosette forming lax mats, with sterile shoots from

flowering rosette .......................................................................................... 45. A. forrestiana
21b. Calyx pubescent.

23a. Inner leaves densely hirtellous, hairs very short.
24a. Leaves distinctly dimorphic, outer leaves ca. 1/3 as long

as inner or shorter, with long white hairs .................................................... 46. A. wardii
24b. Leaves obscurely dimorphic, outer leaves slightly smaller

than inner, ciliate ................................................................................... 47. A. zayulensis
23b. Inner leaves long white hirsute, at least on margin.

25a. Inner leaves glabrous adaxially, margin ciliate, with long and very



short hairs intermixed ............................................................................ 48. A. euryantha
25b. Inner leaves pubescent on both surfaces.

26a. Calyx pubescent along veins and near apex of lobes .......................... 49. A. mairei
26b. Calyx pubescent throughout.

27a. Inner leaves elliptic to suborbicular; calyx lobes ovate ................ 50. A. laxa
27b. Inner leaves spatulate to oblanceolate; calyx

lobes triangular .................................................................. 51. A. stenophylla
9b. Leaves subequal or homomorphic.

28a. Inner leaves with long soft white hairs, usually very dense and tufted on distal 1/2.
29a. Leaf rosettes 2–3 mm in diam., superimposed, forming columns (leaves dimorphic in A. tapete).

30a. Calyx villous outside ............................................................................................................. 61. A. selago
30b. Calyx villous only on lobe margin ......................................................................................... 62. A. tapete

29b. Leaf rosettes more than 3 mm in diam., not forming columns.
31a. Scapes 1- or 2-flowered, shorter than pedicel; leaf rosettes 4–8 mm in diam. ................... 63. A. globifera
31b. Scapes with an umbel, 2- to many flowered, distinctly longer than pedicel; leaf rosettes

more than 10 mm in diam.
32a. Pedicel at most slightly longer than bracts.

33a. Leaf rosettes forming loose tufts, internodes of shoots 1–2 × as long as
leaf rosettes; corolla white, becoming pink; bracts elliptic to
ovate-lanceolate ........................................................................................ 64. A. ovczinnikovii

33b. Leaf rosettes forming dense mats; internodes of shoots usually shorter
than leaf rosettes; corolla cream-colored with a pale purple or yellow
eye; bracts linear to lanceolate ............................................................................ 65. A. incana

32b. Pedicel at least 2 × as long as bracts.
34a. Scapes 8–15 cm; pedicel 5–10 × as long as bracts ................................................ 66. A. rockii
34b. Scapes 0.5–5 cm; pedicel 2–3 × as long as bracts.

35a. Leaf rosettes superimposed, without intervals; midvein and margin of
leaves ± raised abaxially ............................................................................ 67. A. bisulca

35b. Leaf rosettes not superimposed, with intervals between rosettes; midvein
and margin of leaves not raised abaxially.
36a. Plants with leaves in tight globose rosettes; scapes long white

sericeous ........................................................................................... 68. A. robusta
36b. Plants with leaves in lax rosettes; scapes spreading hirtellous ... 69. A. pomeiensis

28b. Inner leaves with coarse hairs or glabrescent, or only fimbriate-ciliate.
37a. Flowers solitary.

38a. Leaf blade broadly lanceolate to lanceolate, glabrescent .................................... 52. A. tanggulashanensis
38b. Leaf blade liguliform to elliptic, pubescent at least on margin.

39a. Leaf rosettes superimposed without intervals, forming columns, 2.5–4 mm
in diam. ...................................................................................................................... 53. A. ciliifolia

39b. Leaf rosettes at intervals, not forming columns, 5–8 mm in diam.
40a. Leaf blade obovate, adaxially glabrescent, abaxially fimbriate-ciliate .............. 54. A. delavayi
40b. Leaf blade narrowly obovate to spatulate, inner leaves white villous on

both surfaces .................................................................................................... 63. A. globifera
37b. Flowers 2 to many, in umbels.

41a. Leaf rosettes more than 1.5 cm in diam.; inner leaves distinctly longer than outer .... 55. A. lehmanniana
41b. Leaf rosettes less than 1.3 cm in diam., inner leaves ca. as long as outer.

42a. Inner leaves subobovate, 1.5–2.5 mm wide, fimbriate-ciliate at apex.
43a. Inner leaves ± incurved; bracts usually 2, ca. 2 × as long as pedicel ................. 54. A. delavayi
43b. Inner leaves flat; bracts several, shorter than pedicel ........................................... 60. A. mollis

42b. Inner leaves linear to oblong or elliptic, 0.6–1.5 mm wide, not fimbriate ciliate
at apex.
44a. Leaves hirtellous.

45a. Leaf rosettes globose, on nodes of shoots with internodes ................. 56. A. zambalensis
45b. Leaf rosettes not globose, leaves overlapping on branched

caudicules ................................................................................................ 57. A. coronata
44b. Leaves glabrous at least abaxially.

46a. Outer leaves whitish, scarious when dry; bracts ovate to ovate-
oblong, shorter than pedicel .............................................................. 58. A. brachystegia





































8b. Corolla pink to violet; calyx shorter than corolla tube.
9a. Capsule opening by a lid ....................................................................................................... Key 8
9b. Capsule opening by short teeth or crumbed irregularly.

10a. Plants often farinose; calyx campanulate, lobes herbaceous, not conspicuously
veined ........................................................................................................................... Key 9

10b. Plants efarinose; calyx narrowly campanulate to cylindric, lobes subleathery,
with distinct vertical veins .......................................................................................... Key 10

5b. Plants glabrous or scabrous-puberulent.
11a. Leaves scabrous, short appressed pubescent, distinctly petiolate ........................................................ Key 11
11b. Leaves glabrous, if scabrous-puberulent, then not distinctly petiolate.

12a. Plants with a long bulblike stock formed by overlapping petioles or fleshy basal bud scales ..... Key 12
12b. Plants without a long overlapping or bulblike stock.

13a. Corolla campanulate, lobes erect, in line with tube ............................................................ Key 13
13b. Corolla funnelform, lobes usually spreading.

14a. Leaf blades cordate or rounded at base, long petiolate .............................................. Key 14
14b. Some leaf blades attenuate at base.

15a. Corolla lobes entire .......................................................................................... Key 15
15b. Corolla lobes dentate, emarginate, or 2-lobed.

16a. Capsule suboblong, or if globose, then plants less than 3 cm tall;
involucral bracts swollen or saccate at base ............................................ Key 18

16b. Capsule globose or ovoid-oblong, involucral bracts not swollen
or saccate at base.
17a. Scapes with 1 umbel; capsule submembranous, crumbled at

maturity .......................................................................................... Key 16
17b. Scapes with (1 or)2 to many umbels; capsule leathery,

opening by short teeth ..................................................................... Key 17

Key 1

1a. Racemes abbreviated, ± umbellate, less than 1.5 cm, densely flowered.
2a. Leaf blade acute or acuminate at apex.

3a. Leaf blade rounded or cuneate at base; calyx ca. 3 mm ............................................................................. 55. P. henryi
3b. Leaf blade cordate at base; calyx 7–10 mm ....................................................................................... 56. P. chapaensis

2b. Leaf blade obtuse or rounded at apex.
4a. Leaf blade suborbicular or ovate-rounded, 10–15 cm wide, cordate at base ..................................... 57. P. partschiana
4b. Leaf blade oblong to obovate, 2–5 cm wide, broadly cuneate to subrounded at base ............................... 58. P. rugosa

1b. Racemes much longer than 1.5 cm or only to 5-flowered.
5a. Calyx lobes not leaflike, glabrous inside ...................................................................................................... 24. P. pauliana
5b. Calyx lobes leaflike, pubescent on both sides.

6a. Corolla yellow.
7a. Leaf blade reniform, base deeply cordate, densely pilose abaxially ......................................... 41. P. bathangensis
7b. Leaf blade obovate to oblong, base attenuate or subrounded, short hirsute abaxially ...................... 42. P. saturata

6b. Corolla rose, lilac, or white.
8a. Leaves membranous; calyx parted to near base.

9a. Leaf blade cordate to truncate at base, margin palmately lobulate .......................................... 43. P. aromatica
9b. Leaf blade attenuate at base, margin pinnately lobed ............................................................... 44. P. runcinata

8b. Leaves not membranous; calyx parted to middle or slightly below.
10a. Leaf blade suborbicular to broadly ovate ............................................................................... 45. P. malvacea
10b. Leaf blade elliptic to oblong-obovate.

11a. Leaf blade cordate to subcordate at base, elevated reticulate abaxially ..................... 47. P. celsiiformis
11b. Leaf blade broadly cuneate to subrounded at base, not elevated reticulate abaxially.

12a. Pedicel 4–8(–15) mm; calyx 8–15 mm ......................................................... 46. P. blattariformis
12b. Pedicel ca. 2 mm; calyx ca. 5 mm ...................................................................... 277. P. inopinata

Key 2

1a. Inflorescences subcapitate, short pedicellate; calyx actinomorphic.
2a. Bracts broadly ovate to elliptic, leaflike; leaf blade broadly elliptic to suborbicular, base truncate or

slightly cordate, evergreen ...................................................................................................................... 266. P. dryadifolia
2b. Bracts lanceolate to ovate-lanceolate; leaf blade not as above.



3a. Flowers spreading or ± nodding; bracts and flower buds overlapping, forming a tuft or crown
at apex ................................................................................................................................................... 276. P. capitata

3b. Flowers erect; bracts not forming a crown at apex.
4a. Plants with basal bud scales at anthesis.

5a. Leaves puberulent or glabrescent; corolla exannulate ......................................................... 269. P. denticulata
5b. Leaves glabrous; corolla annulate ......................................................................................... 270. P. monticola

4b. Plants without basal bud scales at anthesis.
6a. Leaves pubescent.

7a. Inflorescences loose; pedicel 2–5 mm; leaves pilose ...................................................... 273. P. laxiuscula
7b. Inflorescences compact; pedicel less than 2 mm; leaves septate or scabrous glandular

pubescent.
8a. Flowering scapes (1–)4–8(–15) cm; leaves with fine scabrous glandular hairs ...... 271. P. atrodentata
8b. Flowering scapes (6–)10–30 cm; leaves with white septate hairs ........................ 272. P. erythrocarpa

6b. Leaves glabrous.
9a. Calyx parted below middle, lobes acute .......................................................................... 275. P. glomerata
9b. Calyx parted only to middle, lobes obtuse.

10a. Inflorescences 2–4 cm in diam.; flowering scapes to 35 cm ..................... 274. P. pseudodenticulata
10b. Inflorescences 1–1.5 cm in diam.; flowering scapes to 11 cm.

11a. Leaves conspicuously denticulate; bracts not concealing pedicels ...................... 197. P. glabra
11b. Leaves entire or obscurely denticulate; bracts concealing pedicels, ca.

1/2 as long as calyx.
12a. Leaves densely glandular; calyx and bracts often tinged with

purple ................................................................................................ 198. P. kongboensis
12b. Leaves sparsely glandular; calyx and bracts green, puberulent ...... 199. P. pseudoglabra

1b. Inflorescences capitate or spicate; flowers sessile, reflexed; calyx ± zygomorphic.
13a. Corolla tube 1.8–4 cm, limb 2–3 cm wide ............................................................................................. 294. P. sherriffiae
13b. Corolla tube and limb usually less than 1.1 cm.

14a. Corolla lobes acute at apex.
15a. Bracts and calyx crimson; scapes glabrous .................................................................................. 278. P. vialii
15b. Bracts and calyx green or tinged with purple; scapes sparsely pilose .................................. 279. P. gracilenta

14b. Corolla lobes rounded, truncate, or lobed at apex.
16a. Leaves scabrous-pubescent ..................................................................................................... 280. P. violacea
16b. Leaves with long multicellular hairs or subglabrous.

17a. Corolla tube only slightly longer than calyx; limb subglobose ................................. 281. P. concholoba
17b. Corolla tube at least 2 × as long as calyx, limb funnelform.

18a. Style of thrum flower reaching middle of corolla tube.
19a. Corolla deep indigo-purple; lobes nearly quadrate, apex truncate or

obscurely emarginate .................................................................................... 282. P. watsonii
19b. Corolla bluish violet to pale purple; lobes ovate to suborbicular,

margin entire ............................................................................................ 283. P. giraldiana
18b. Style of thrum flower approaching base of corolla tube.

20a. Leaf blade obovate to oblanceolate, entire to repand-crenulate, subsessile .... 284. P. cernua
20b. Leaf blade usually elliptic to lanceolate, crenate, dentate, or lobed,

distinctly petiolate.
21a. Inflorescences ± white farinose ....................................................... 285. P. bellidifolia
21b. Inflorescences efarinose or yellow farinose.

22a. Corolla lobes spreading .......................................................... 286. P. aerinantha
22b. Corolla lobes ± erect.

23a. Scapes pilose or subglabrous ............................................... 287. P. deflexa
23b. Scapes glabrous.

24a. Leaf blade crenate-dentate; corolla lobes truncate
to emarginate at apex ........................................ 288. P. muscarioides

24b. Leaf blade deeply incised-lobulate or pinnatifid
or very coarsely dentate; corolla lobes rounded
or nearly so at apex ............................................... 289. P. pinnatifida

Key 3



1a. Scapes and corolla with multicellular hairs ....................................................................................................... 290. P. buryana
1b. Scapes and corolla glabrous or minutely glandular.

2a. Flowers 4–7 mm in diam.; leaf blade ca. 1 cm.
3a. Scapes glandular; leaves coarsely pinnatifid-dentate, with obtuse teeth ........................................... 291. P. sapphirina
3b. Scapes glabrous; leaves sharply dentate on distal 1/2 ....................................................................... 292. P. flabellifera

2b. Flowers at least 10 mm in diam.; leaf blade usually more than 1 cm.
4a. Corolla white or yellow.

5a. Corolla white; bracts lanceolate, 2–6 mm ....................................................................................... 293. P. eburnea
5b. Corolla yellow; bracts ovate to ovate-oblong, 6–15 mm .................................................................... 135. P. faberi

4b. Corolla purple or violet.
6a. Inflorescences short spicate; corolla tube ca. 2 × as long as calyx.

7a. Spikes compact, flowers contiguous ........................................................................................ 295. P. flaccida
7b. Spikes lax, flowers 0.5–1.5(–3) cm apart ................................................................................... 296. P. spicata

6b. Inflorescences capitate; corolla tube nearly as long as calyx.
8a. Corolla narrowly campanulate; lobes narrowly oblong, with 2 or 3 linear-triangular

lobules ................................................................................................................................ 297. P. cawdoriana
8b. Corolla broadly campanulate or widely funnelform, lobes orbicular to broadly obovate

or broadly ovate.
9a. Corolla funnelform, lobes emarginate or erose-denticulate at apex ......................... 299. P. sandemaniana
9b. Corolla campanulate, lobes entire ................................................................................. 300. P. wollastonii

Key 4

1a. Leaves pinnately compound or pinnately lobed to midvein.
2a. Plants pubescent ......................................................................................................................................... 48. P. filchnerae
2b. Plants glabrous.

3a. Pinnae (1 or)2–6 pairs, with 2–4 teeth on each side; corolla pink or pale lilac, limb 4–8 mm
wide ................................................................................................................................................ 52. P. cicutariifolia

3b. Pinnae 7–9 pairs, pinnatifid or pinnately dentate; corolla white or tinged with lilac, limb
10–12 mm wide ................................................................................................................................. 53. P. merrilliana

1b. Leaves pinnately or palmately lobed, lobes not reaching midvein.
4a. Calyx inflated at base.

5a. Leaf rosette with wiry petioles of withered leaves at base; calyx 8–10 mm in fruit ............................... 49. P. rupestris
5b. Leaf rosette without remains of old leaves at base; calyx 15–20 mm in fruit .......................................... 50. P. sinensis

4b. Calyx not inflated at base.
6a. Lateral veins of leaves pinnate; calyx many veined.

7a. Capsule ellipsoid, ca. as long as calyx ........................................................................................... 30. P. polyneura
7b. Capsule oblong, slightly longer than calyx ....................................................................................... 31. P. saxatilis

6b. Lateral veins of leaves mostly branched from base; calyx few veined.
8a. Petiole vaginate at base; leaves glabrescent abaxially ..................................................................... 33. P. vaginata
8b. Petiole not vaginate at base; leaves pubescent along veins abaxially.

9a. Leaf blade palmately lobed 1/3–1/2 its width, lobules with obtuse teeth ................................... 34. P. latisecta
9b. Leaf blade palmately lobed nearly to base, lobules with acute teeth .......................................... 35. P. palmata

Key 5

1a. Calyx lobes leaflike, pubescent on both sides ................................................................................................... 45. P. malvacea
1b. Calyx lobes not leaflike, glabrous inside.

2a. Corolla yellow, in compact umbels ................................................................................................................. 14. P. ambita
2b. Corolla rose to purple, in lax umbels.

3a. Calyx lobes ovate, deeply emarginate, margin denticulate ................................................................... 15. P. oreodoxa
3b. Calyx lobes triangular to ovate-triangular, margin entire.

4a. Leaf blade suborbicular to reniform, as wide as long or nearly so.
5a. Scapes and petioles with tawny long hairs.

6a. Leaves pilose; flowers homostylous or heterostylous ......................................................... 20. P. obconica
6b. Leaves strigillose; flowers heterostylous ............................................................................ 21. P. rubifolia

5b. Scapes and petioles sparsely pubescent or subglabrous; leaves glabrous or nearly so
abaxially.
7a. Corolla limb 1.5–2.5 mm wide, lobes at least 5 mm wide ................................................ 22. P. sinolisteri
7b. Corolla limb 5–8 mm wide, lobes 1.5–2 mm wide ............................................................ 23. P. asarifolia



4b. Leaf blade ovate to elliptic or oblong, conspicuously longer than wide.
8a. Leaf blade 11–13-lobulate; flowers homostylous ..................................................................... 16. P. dumicola
8b. Leaf blade sinuate-dentate; flowers heterostylous.

9a. Scapes shorter than leaf rosette, only slightly longer than pedicel ................................... 17. P. barbicalyx
9b. Scapes longer than leaf rosette, much longer than pedicel.

10a. Leaf blade 0.8–2 cm wide; calyx 2.8–4 mm, parted nearly to middle ............................. 18. P. densa
10b. Leaf blade at least 3 cm wide; calyx 5–10 mm, parted scarcely to 1/3.

11a. Reticulate veins of leaf blade markedly elevated abaxially; corolla limb
5–8 mm wide ............................................................................................... 19. P. vilmoriniana

11b. Reticulate veins of leaf blade smooth or only slightly raised abaxially;
corolla limb 15–25 mm wide ............................................................................. 20. P. obconica

Key 6

1a. Plants with woody rhizomes; capsule valved.
2a. Scapes robust, more than 4 cm; inflorescences many flowered.

3a. Scapes ± yellow farinose toward apex, glabrous ....................................................................................... 63. P. bullata
3b. Scapes with tawny glandular hairs; calyx efarinose except inside near base, pubescent ........................ 64. P. forrestii

2b. Scapes slender, usually shorter than leaf rosette; inflorescences few flowered.
4a. Leaf blade much longer than wide, base attenuate; petiole ca. as long as leaf blade ............................ 65. P. bracteata
4b. Leaf blade nearly as long as wide, base truncate to shallowly cordate; petiole distinctly longer

than leaf blade ............................................................................................................................................. 66. P. rockii
1b. Plants with small membranous bud scales at base; capsule crumbling irregularly.

5a. Scapes absent.
6a. Pedicel densely pilose; calyx 7–9 mm .................................................................................................. 100. P. exscapa
6b. Pedicel sparsely pilose; calyx 5–6.5 mm ......................................................................................... 101. P. praeflorens

5b. Scapes present.
7a. Scape 1(–3)-flowered; bracts usually 2 ................................................................................................ 102. P. coerulea
7b. Scape (2 or)3- to many flowered; bracts several.

8a. Leaf blade oblong-obovate to oblanceolate, base attenuate; petiole very short or nearly
obsolete.
9a. Flowers homostylous; corolla lobes entire ........................................................................... 112. P. klaveriana
9b. Flowers heterostylous; corolla lobes ± emarginate at apex.

10a. Leaf blade neither bullate nor alveolate; corolla lobes cuneate-oblong ............................ 115. P. hylobia
10b. Leaf blade bullate adaxially, alveolate abaxially; corolla lobes broadly obovate.

11a. Leaf blade sharply erose-dentate; pedicel hirtellous-pilose ....................................... 113. P. davidii
11b. Leaf blade remotely hydathode-denticulate; pedicel pubescent ..................................114. P. fagosa

8b. Leaf blade oblong to elliptic or broadly obovate, base rounded or short attenuate, distinctly
petiolate.
12a. Leaf blade irregularly hydathode-dentate; scape arising from leaf rosette of previous

year .................................................................................................................................... 106. P. breviscapa
12b. Leaf blade obscurely crenulate or denticulate; scape arising from leaf rosette of current

year.
13a. Leaves glabrous except for veins pubescent abaxially ................................................ 107. P. tardiflora
13b. Leaves pilose or pubescent at least on entire abaxial surface.

14a. Leaves thin papery, base subcuneate, not alveolate abaxially ......................... 110. P. leptophylla
14b. Leaves firm papery or subleathery, base rounded or obtuse, prominently

alveolate abaxially.
15a. Leaves subglabrous adaxially; corolla limb 1.5–2.5 cm wide ................... 108. P. ovalifolia
15b. Leaves pilose adaxially; corolla limb ca. 1.5 cm wide ................................... 109. P. crassa

Key 7

1a. Leaf blade cordate at base; calyx longer than corolla ....................................................................................... 51. P. pycnoloba
1b. Leaf blade attenuate at base; calyx ca. as long as corolla tube ................................................................................. 54. P. veris

Key 8

1a. Leaf blade acute or acuminate at apex.
2a. Leaf blade cuneate or rounded at base; calyx ca. 3 mm ................................................................................... 55. P. henryi
2a. Leaf blade cordate at base; calyx 7–10 mm ............................................................................................. 56. P. chapaensis



1b. Leaf blade obtuse or rounded at apex.
3b. Leaves glabrous; inflorescences abbreviated racemes.

4a. Leaf blade oblong to suborbicular or ovate-rounded, 10–15 cm wide, base cordate ......................... 57. P. partschiana
4b. Leaf blade oblong to oblong-obovate, 2–5 cm wide, broadly cuneate to subrounded at base ................... 58. P. rugosa

3b. Leaves pubescent at least on margin; inflorescences umbellate.
5a. Pedicel and calyx glabrous; leaves densely pilose on both surfaces ...................................................... 59. P. levicalyx
5b. Pedicel and calyx fulvous pilose; leaves pubescent on margin and abaxially.

6a. Leaf blade subcordate at base; calyx 4.5–7.5 mm, parted to middle ................................................... 62. P. wangii
6b. Leaf blade cuneate or rounded at base.

7a. Calyx 3–4 mm, parted to 2/3 ............................................................................................ 60. P. kweichouensis
7b. Calyx 6–7 mm, parted to 1/3 .......................................................................................... 61. P. kwangtungensis

Key 9

1a. Some leaf bases attenuate.
2a. Flowers usually solitary.

3a. Leaf blade 3–4 mm wide, 3-lobed .......................................................................................................... 268. P. triloba
3b. Leaf blade 4–8 mm wide, incised-dentate ................................................................................................. 298. P. klattii

2b. Flowers (2 or)3 to many, in umbels.
4a. Corolla lobes entire, tube pilose inside .................................................................................................... 70. P. comata
4b. Corolla lobes 3-toothed, tube glabrous inside ......................................................................................... 71. P. taliensis

1b. Leaf bases cordate or rounded.
5a. Leaf blade suborbicular to reniform, margin obscurely undulate to subentire.

6a. Abaxial surface of leaves and inflorescences farinose ....................................................................... 10. P. interjacens
6b. Plants efarinose throughout.

7a. Petioles, scapes, abaxial surface of leaves woolly ............................................................................. 13. P. tsiangii
7b. Petioles and scapes with rust-colored multicellular hairs; leaves sparsely pilose.

8a. Calyx 3–4 mm, parted to ± middle .......................................................................................... 11. P. cavaleriei
8b. Calyx 7–10 mm, parted to 1/3 .................................................................................................. 12. P. lithophila

5b. Leaf blade oblong or margin distinctly dentate or lobed.
9a. Scapes shorter than leaf rosette; pedicel often ca. as long as scape.

10a. Inflorescences and abaxial surface of leaves ± farinose.
11a. Calyx parted below middle, lobes lanceolate to linear-lanceolate; fl. Mar–Apr .................... 1. P. duclouxii
11b. Calyx parted to middle, lobes triangular to narrowly triangular; fl. Jun–Jul ....................... 2. P. petrocallis

10b. Plants efarinose throughout.
12a. Plants sparsely pilose; scapes with small leaves at apex; calyx 2–3 mm .............................. 3. P. divaricata
12b. Plants densely rust-colored pilose, scapes without leaves at apex; calyx ca. 4 mm .............. 4. P. epilithica

9b. Scapes longer than leaf rosette, many times longer than pedicel.
13a. Plants efarinose throughout.

14a. Scapes usually with many umbels; corolla tube 4–6 mm ................................................... 8. P. malacoides
14b. Scapes with 1 or 2 umbels; corolla tube 8–9 mm .................................................................. 9. P. pellucida

13b. Plants ± farinose.
15a. Leaves glabrous, copiously white farinose abaxially ........................................................... 5. P. hypoleuca
15b. Leaves ± pubescent, efarinose or nearly so.

16a. Pin flower style ca. as long as corolla tube; stamens inserted at upper part of
corolla tube in thrum flowers .................................................................................... 8. P. malacoides

16b. Pin flower style ca. 1/2 as long as corolla tube; stamens inserted near middle of
corolla tube in thrum flowers.
17a. Plants biennial, with numerous fibrous roots; corolla tube 4.5–5.5 mm ................. 6. P. forbesii
17b. Plants perennial, with a short rhizome; corolla tube 7–8 mm .................................... 7. P. effusa

Key 10

1a. Lateral veins of leaves branched from base; calyx few veined.
2a. Petiole vaginate at base; leaves glabrescent abaxially .................................................................................. 33. P. vaginata
2b. Petiole not vaginate at base; leaves pubescent along veins abaxially.

3a. Flowers homostylous ......................................................................................................................... 36. P. septemloba
3b. Flowers heterostylous.

4a. Scapes usually with 2 superimposed umbels; leaf blade coarsely dentate-lobulate ......................... 37. P. loeseneri
4b. Scapes usually with 1 umbel; leaf blade palmately 5–9-lobed.



5a. Leaf blade lobed to 2/5, lobules subrotund or broadly triangular with crenate or obtuse
teeth .................................................................................................................................... 38. P. heucherifolia

5b. Leaf blade lobed 1/3–1/2, lobules triangular to ovate-triangular with acute teeth.
6a. Plants stoloniferous; umbels 2- or 3-flowered ................................................................... 39. P. alsophila
6b. Plants occasionally producing stolons; umbels usually many flowered ......................... 40. P. geraniifolia

1b. Lateral veins of leaves pinnate; calyx many veined.
7a. Leaf blade ovate to oblong, at least 2 × as long as wide.

8a. Leaf blade lobed 1/3–1/2, lobules incised-dentate .................................................................................. 31. P. saxatilis
8b. Leaf blade lobed to 1/4, lobules crenulate .............................................................................................. 32. P. sieboldii

7b. Leaf blade suborbicular, slightly longer than wide.
9a. Leaf blade distinctly palmately or pinnately lobed.

10a. Calyx and corolla tube pubescent to glabrous ............................................................................. 30. P. polyneura
10b. Calyx and corolla tube subglabrous ............................................................................................... 31. P. saxatilis

9b. Leaf blade shallowly crenate or dentate-lobulate.
11a. Scapes with 3–10 superimposed umbels; calyx parted to middle.

12a. Calyx 8–11 mm, lobes ovate to ovate-lanceolate ..................................................................... 25. P. mollis
12b. Calyx 5–6.5 mm, lobes narrowly lanceolate ...................................................................... 26. P. sinomollis

11b. Scapes with 1 or 2 superimposed umbels; calyx parted usually below middle.
13a. Calyx lobes oblong to oblong-lanceolate, herbaceous, ciliate ........................................... 27. P. neurocalyx
13b. Calyx lobes lanceolate, subleathery, sparsely pubescent or glabrescent.

14a. Leaf blade sinuate, lobules subrotund; calyx 4.5–7 mm; corolla tube
6.5–8 mm ............................................................................................................... 28. P. cinerascens

14b. Leaf blade coarsely dentate-lobulate, lobules triangular, apex acute; calyx
7–12 mm; corolla tube 10–13.5 mm .............................................................................. 29. P. violaris

Key 11

1a. Flowers homostylous; leaf rosettes 1–2 cm tall ............................................................................................. 260. P. homogama
1b. Flowers heterostylous; leaf rosettes more than 2 cm tall.

2a. Corolla lobes entire ...................................................................................................................................... 261. P. humilis
2b. Corolla lobes distinctly emarginate to 2-lobed.

3a. Leaf blade oblanceolate to obovate or spatulate, attenuate at base.
4a. Inflorescences compact; pedicel 1–5 mm; calyx lobes ovate to ovate-oblong ................................... 262.P. aliciae
4b. Inflorescences lax; pedicel usually more than 5 mm; calyx lobes lanceolate to narrowly

oblong ............................................................................................................................................. 263. P. rupicola
3b. Leaf blade broadly ovate to oblong, base shallowly cordate to truncate or very short attenuate.

5a. Calyx parted to middle or above; leaf blade irregularly crenate ........................................................ 264. P. souliei
5b. Calyx parted below middle; leaf blade deeply incised to pinnatifid .................................................... 265. P. blinii

Key 12

1a. Corolla campanulate, exannulate.
2a. Corolla rose-lavender or rose-purple; calyx lobes oblong-lanceolate to lanceolate, apex subacute;

capsule ca. 2 × as long as calyx ...................................................................................................... 187. P. boreiocalliantha
2b. Corolla yellow or white; calyx lobes oblong, apex rounded or obtuse; capsule usually ca. as

long as calyx.
3a. Leaf blade laciniate-dentate ............................................................................................................... 188. P. agleniana
3b. Leaf blade regularly serrate or crenulate.

4a. Scapes robust, 5- or 6-flowered ....................................................................................................... 189. P. obliqua
4b. Scapes slender, 1- or 2-flowered.

5a. Leaf blade linear-lanceolate, 5–10 mm wide, base attenuate .................................................. 190. P. falcifolia
5b. Leaf blade ovate to ovate-lanceolate, 15–25 mm wide, base cordate to rounded or

cuneate ................................................................................................................................ 191. P. elizabethae
1b. Corolla funnelform, usually annulate.

6a. Calyx campanulate; corolla lobes dentate or lobed; capsule globose, submembranous, crumbled
irregularly.
7a. Corolla yellow.

8a. Leaf blade attenuate at base.
9a. Leaf blade crenate to denticulate; calyx lobes ovate to ovate-oblong, apex obtuse ................... 86. P. strumosa
9b. Leaf blade coarsely dentate or pinnatifid; calyx lobes ovate to lanceolate, apex acute or

dentate.



10a. Leaf blade incised to pinnately lobed; pin flower style exserted from corolla tube .......... 87. P. chionata
10b. Leaf blade irregularly coarse dentate; pin flower style slightly exserted .................... 88. P. chionogenes

8b. Leaf blade rounded to cordate or short decurrent at base.
11a. Leaves efarinose, with scattered minute reddish brown or blackish glands abaxially .......... 85. P. calthifolia
11b. Leaves densely yellow farinose abaxially.

12a. Calyx 9–10 mm, parted to 2/3 ......................................................................................... 83. P. jucunda
12b. Calyx 5–7.5 mm, parted to middle.

13a. Scapes 3–10 cm, usually shorter than leaf rosette; pin flower style ca. as long
as corolla tube ........................................................................................................... 84. P. hilaris

13b. Scapes 7–18(–35) cm, longer than leaf rosette; pin flower style exserted from
corolla tube ........................................................................................................... 86. P. strumosa

7b. Corolla lilac, rose-purple, or white.
14a. At least some leaf blades cordate to truncate at base.

15a. Leaf blade obtuse at apex, regularly crenulate; calyx efarinose,
glandular ............................................................................................................................. 91. P. tsariensis

15b. Leaf blade acute at apex, acutely dentate; calyx ± farinose.
16a. Calyx parted to 1/3, lobes triangular to subrectangular ................................................ 89. P. griffithii
16b. Calyx parted below middle, lobes lanceolate ................................................................. 90. P. tanneri

14b. Leaf blade attenuate at base.
17a. Pedicel 1–3 mm.

18a. Flowers homostylous; stamens inserted at middle of corolla tube ................................. 98. P. hookeri
18b. Flowers heterostylous; stamens in thrum flowers inserted toward apex of corolla

tube ............................................................................................................................ 99. P. bomiensis
17b. Pedicel at least 5 mm.

19a. Corolla lobes crenate or entire.
20a. Leaf blade irregularly lobulate to pinnatifid, lobules denticulate; calyx

parted to 1/3 ..................................................................................................... 96. P. sonchifolia
20b. Leaf blade erose-denticulate; calyx parted to middle ............................................. 97. P. whitei

19b. Corolla lobes emarginate.
21a. Leaf blade pinnately incised or lobed; calyx lobes entire or dentate .................. 87. P. chionata
21b. Leaf blade crenulate or dentate; calyx lobes entire.

22a. Plants farinose; pin flower style exserted from corolla tube ................... 92. P. calderiana
22b. Plants efarinose; pin flower style reaching upper 1/2 of corolla tube.

23a. Corolla exannulate, tube pilose inside .......................................... 95. P. tongolensis
23b. Corolla annulate, tube glabrous inside.

24a. Scapes with a solitary flower; corolla limb to 3.5 cm
wide ................................................................................. 93. P. chamaedoron

24b. Scapes with 5–15 flowers; corolla limb 2–3 cm wide .... 94. P. chamaethauma
6b. Calyx tubular or narrowly campanulate; corolla lobes entire (lobed or dentate in P. calliantha,

P. elongata, P. farreriana, P. macrophylla, P. megalocarpa); capsule oblong, opening by short
teeth.
25a. Corolla yellow.

26a. Corolla lobes emarginate at apex ............................................................................................ 173. P. calliantha
26b. Corolla lobes entire or crenate.

27a. Plants dwarf, scapes less than 10 cm; leaf blade linear-lanceolate, white farinose ......... 175. P. crocifolia
27b. Plants more robust, scapes to 20 cm; leaf blade not as above.

28a. Calyx lobes lanceolate to sublinear; corolla lobes with 4–6 teeth at apex .............. 176. P. elongata
28b. Calyx lobes elliptic to oblong-lanceolate or lanceolate; corolla lobes entire ....... 177. P. orbicularis

25b. Corolla lilac or violet.
29a. Corolla lobes deeply emarginate at apex.

30a. Plants white farinose; calyx lobes lanceolate, apex acute.
31a. Bracts leaflike; leaf blade lanceolate to oblanceolate, entire to denticulate ...... 165. P. macrophylla
31b. Bracts not leaflike; leaf blade elliptic tooblong-elliptic, distinctly denticulate ..... 171. P. farreriana

30b. Plants yellow farinose; calyx lobes oblong, apex acute to subobtuse.
32a. Leaf blade lanceolate to linear-lanceolate, finely denticulate, apex acute to

subobtuse; calyx lobes oblong-oblanceolate; capsules 1.5–3 cm ..................... 172. P. megalocarpa
32b. Leaf blade narrowly ovate to obovate-oblong or oblanceolate, crenulate,

apex rounded to obtuse; calyx lobes narrowly oblong; capsules 1–1.3 cm ........... 173. P. calliantha



29b. Corolla lobes entire.
33a. Leaves efarinose at anthesis.

34a. Leaf blade elliptic to oblong-ovate or oblong-lanceolate, ± regularly blunt
denticulate ................................................................................................................... 159. P. nivalis

34b. Leaf blade lanceolate to oblanceolate, subentire or obscurely denticulate.
35a. Corolla limb 1–1.3 cm in diam., lobes puberulent on both sides .............. 160. P. melanantha
35b. Corolla limb 1.6–3 cm in diam., lobes glabrous.

36a. Corolla lobes lanceolate to narrowly oblong, paler in color than
tube .................................................................................................. 161. P. woodwardii

36b. Corolla lobes oblong, same color as or darker than tube ....................... 162. P. purdomii
33b. Leaves conspicuously farinose at anthesis.

37a. Farina yellow.
38a. Calyx parted to base, lobes lanceolate ........................................................... 168. P. ninguida
38b. Calyx parted to 2/3, lobes narrowly oblong to lanceolate.

39a. Farina bright yellow; pin flower style or thrum flower stamens
reaching mouth of corolla tube .......................................................... 169. P. chionantha

39b. Farina pale yellow; pin flower style or thrum flower stamens
reaching middle of corolla tube.
40a. Calyx lobes oblong to lanceolate, apex subacute; corolla

lobes oblong-elliptic .......................................................... 170. P. sinoplantaginea
40b. Calyx lobes lanceolate to oblong, apex subobtuse; corolla

lobes suborbicular to obovate ................................................. 165. P. macrophylla
37b. Farina white.

41a. Calyx parted to near middle.
42a. Leaf blade elliptic to oblong-ovate or oblong-lanceolate, ± regularly

denticulate ................................................................................................. 159. P. nivalis
42b. Leaf blade lanceolate to oblanceolate, entire or obscurely denticulate.

43a. Pin flower style or thrum flower stamens reaching mouth of
corolla tube .................................................................................. 163. P. melanops

43b. Pin flower style or thrum flower stamens slightly longer than
calyx ............................................................................................. 162. P. purdomii

41b. Calyx parted below middle.
44a. Leaf blade linear, 2–4(–6) mm wide ............................................... 164. P. graminifolia
44b. Leaf blade not linear, at least 1 cm wide.

45a. Leaf blade lanceolate to oblanceolate, apex acute to obtuse;
capsules longer than calyx ...................................................... 165. P. macrophylla

45b. Leaf blade (at least of outer leaves) elliptic to oblong, apex
subrounded; capsules ca. as long as calyx.
46a. Calyx parted to base, lobes spreading, lanceolate .......... 166. P. youngeriana
46b. Calyx parted to 2/3–3/4, lobes erect, oblong-lanceolate ....... 167. P. russeola

Key 13

1a. Plants efarinose.
2a. Corolla 4–7 mm in diam.; leaves not cartilaginous on margin.

3a. Scapes glandular; leaf blade coarsely pinnatifid-dentate with obtuse teeth ...................................... 291. P. sapphirina
3b. Scapes without glands; leaf blade sharply dentate on upper 1/2 of margin ....................................... 292. P. flabellifera

2b. Corolla more than 1 cm in diam.; leaves cartilaginous on margin.
4a. Umbels compact; pedicel 1–2 mm, concealed in bracts ............................................................................ 135. P. faberi
4b. Umbels lax; pedicel usually more than 3 mm, distinctly longer than bracts.

5a. Leaf blade coarse dentate .............................................................................................................. 137. P. odontica
5b. Leaf blade denticulate or subentire.

6a. Leaf blade lanceolate to elliptic-lanceolate, apex acute; corolla lobes narrowly oblong ........... 138. P. virginis
6b. Leaf blade obovate to oblanceolate; corolla lobes suborbicular to elliptic.

7a. Leaf blade rounded or obtuse at apex.
8a. Plants delicate; corolla 0.8–1.2 cm ............................................................................. 139. P. silaensis
8b. Plants robust; corolla 1.2–1.6 cm ........................................................................... 140. P. amethystina

7b. Leaf blade acute at apex.
9a. Calyx 3.5–5 mm; corolla broadly campanulate, pubescent inside ........................ 141. P. valentiniana



9b. Calyx 6–8 mm; corolla narrowly campanulate, glabrous inside ...................................... 142. P. kingii
1b. Plants farinose, sometimes only sparsely so on calyx.

10a. Plants dwarf, less than 5 cm tall ......................................................................................................... 227. P. nutantiflora
10b. Plants robust, more than 5 cm tall.

11a. Corolla red to purple.
12a. Leaf blade rounded to truncate at base .................................................................................... 145. P. alpicola
12b. Leaf blade attenuate at base.

13a. Calyx with vertical stripes of farina ........................................................................ 116. P. secundiflora
13b. Calyx without vertical stripes of farina.

14a. Corolla limb 0.6–1.3(–1.8) cm wide, shorter than tube; leaf blade
erose-dentate ......................................................................................................... 149. P. waltonii

14b. Corolla limb 2–2.5 cm wide, longer than tube; leaf blade incised-dentate ............... 150. P. ioessa
11b. Corolla yellow or white.

15a. Leaf blade attenuate at base.
16a. Leaves thin papery or submembranous, reticulate veins prominent abaxially .......... 143. P. sikkimensis
16b. Leaves firm papery or subleathery, reticulate veins obscure abaxially .................... 144. P. chumbiensis

15b. Leaf blade cordate, truncate, or rounded at base.
17a. Leaf blade broadly ovate to ovate-oblong or suborbicular, slightly longer than

wide or nearly as long as wide.
18a. Scapes slender, 10–40 cm; umbels 2–8-flowered .................................................. 147. P. firmipes
18b. Scapes robust, 30–120 cm; umbels (10–)15–30(–80)-flowered ........................... 148. P. florindae

17b. Leaf blade elliptic to oblong, usually at least 2 × as long as wide.
19a. Bracts linear-lanceolate to subulate; calyx parted to near middle; leaves

firmly papery or subleathery ........................................................................... 144. P. chumbiensis
19b. Bracts lanceolate to ovate; calyx usually parted to 1/3; leaves thinly papery

or submembranous.
20a. Calyx campanulate to tubular-campanulate, lobes triangular to

triangular-lanceolate; stamens in pin flowers inserted near base
of corolla tube ............................................................................................... 145. P. alpicola

20b. Calyx tubular-campanulate, lobes lanceolate; stamens in pin flowers
inserted at middle of corolla tube ............................................................... 146. P. reticulata

Key 14

1a. Plants with woody rhizomes; leaf blade usually less than 1.3 cm wide, evergreen.
2a. Leaves farinose abaxially; corolla throat without projecting tuft of hairs ............................................... 266. P. dryadifolia
2b. Leaves efarinose; corolla throat with projecting tuft of hairs ................................................................... 267. P. tsongpenii

1b. Plants without woody rhizomes; leaf blade usually more than 2 cm wide, withering in winter.
3a. Plants farinose.

4a. Corolla yellow ............................................................................................................................... 215. P. qinghaiensis
4b. Corolla lilac or violet.

5a. Corolla lobes deeply emarginate.
6a. Calyx broadly campanulate, obscurely veined, efarinose or farinose at base ........................... 217. P. tenuipes
6b. Calyx subtubular, distinctly 5-veined, farinose on both sides ............................................... 194. P. baileyana

5b. Corolla lobes entire or crenulate.
7a. Lateral veins of leaves subpinnate; farina yellow; capsule at least 1.5 × as long as

calyx ................................................................................................................................... 195. P. rotundifolia
7b. Lateral veins of leaves subbasal; farina white, capsule slightly shorter than calyx ................ 193. P. littledalei

3b. Plants efarinose.
8a. Leaves papery or subleathery; calyx lobes subobtuse at apex.

9a. Corolla lobes emarginate at apex, lobules entire ........................................................................... 67. P. chartacea
9b. Corolla lobes 2-cleft at apex, lobules dentate or lacerate.

10a. Umbels with bracts and small petiolate leaves; corolla tube 1.1–1.3 cm, pilose inside ........... 68. P. lacerata
10b. Umbels with simple bracts only; corolla tube 0.7–1(–1.2) cm, puberulent inside ................ 69. P. veitchiana

8b. Leaves herbaceous or membranous; calyx lobes acute at apex.
11a. Corolla yellow, lobes strongly reflexed ................................................................................. 185. P. tzetsouensis
11b. Corolla lilac or violet, lobes spreading.

12a. Leaf blade ovate to suborbicular, margin distinctly dentate .......................................... 196. P. gambeliana
12b. Leaf blade elliptic to obovate-oblong, margin obscurely blunt dentate ................................. 105. P. chienii



Key 15

1a. Leaf blade pinnately lobulate.
2a. Corolla rose to purple; leaf blade lobed to near midvein ...................................................................... 151. P. lungchiensis
2b. Corolla white; leaf blade lobed to 1/4 .................................................................................................... 152. P. lactucoides

1b. Leaf blade entire or denticulate.
3a. Corolla yellow.

4a. Corolla lobes linear, 1–2 mm wide ..................................................................................................... 182. P. tangutica
4b. Corolla lobes oblong to suborbicular, 3–6 mm wide.

5a. Plants glandular puberulent; leaf blade 2–2.5 cm .............................................................................. 174. P. cerina
5b. Plants glabrous; leaf blade much more than 2.5 cm.

6a. Leaf blade short attenuate at base, shorter than petiole ....................................................... 186. P. handeliana
6b. Leaf blade long attenuate at base, longer than petiole.

7a. Corolla lobes broadly elliptic to suborbicular, 6–8 mm wide.
8a. Scapes with 2 umbels; pedicel puberulent ..................................................................... 178. P. reflexa
8b. Scapes with 1 umbel; pedicel glabrous ......................................................................... 179. P. soongii

7b. Corolla lobes oblong, 3–5 mm wide.
9a. Corolla lobes strongly reflexed, lying against tube ................................................ 183. P. szechuanica
9b. Corolla lobes ± spreading, not lying against tube.

10a. Plants efarinose; corolla pale yellow ................................................................... 184. P. aemula
10b. Plants ± farinose; corolla purplish or yellow ........................................................ 181. P. advena

3b. Corolla rose-purple or lilac, rarely white.
11a. Corolla lobes narrowly oblong to linear.

12a. Corolla lobes linear, 1–2 mm wide .......................................................................................... 182. P. tangutica
12b. Corolla lobes oblong, 2.5–3 mm wide.

13a. Calyx parted to 1/3 .................................................................................................. 180. P. maximowiczii
13b. Calyx parted to middle ........................................................................................................ 181. P. advena

11b. Corolla lobes elliptic to oblong.
14a. Pin flower style or thrum stamens reaching mouth of corolla tube.

15a. Leaf blade elliptic to oblong-elliptic, base short attenuate ....................................................... 158. P. hoii
15b. Leaf blade obovate to oblanceolate or spatulate, base long attenuate.

16a. Calyx parted to middle or slightly below, lobes oblong-lanceolate, pedicel
farinose ....................................................................................................................... 156. P. optata

16b. Calyx parted to below middle, lobes lanceolate, pedicel efarinose ........................... 157. P. limbata
14b. Pin flower style or thrum stamens reaching middle of corolla tube, slightly longer than

calyx.
17a. Leaf blade ovate, obtuse to subrounded at base; petiole 2–3 × as long as

blade ..................................................................................................................... 153. P. woonyoungiana
17b. Leaf blade obovate to spatulate, tapering at base; petiole seldom ca. 2 × as

long as leaf blade.
18a. Leaf rosette at least 10 cm tall, base with few triangular bud scales; leaves

efarinose or nearly so at anthesis ................................................................................ 156. P. optata
18b. Leaf rosette 2–8 cm tall, without basal bud scales but with old curling petioles;

leaves conspicuously farinose at anthesis.
19a. Outer leaves oblong-spatulate to lanceolate, inner leaves narrowly

oblanceolate; corolla tube ca. 1.5 × as long as calyx ........................................ 154. P. diantha
19b. Leaves spatulate to oblong-spatulate or oblanceolate; corolla tube at

least 2 × as long as calyx...................................................................................... 155. P. minor

Key 16

1a. Leaves papery to subleathery, ± bullate adaxially.
2a. Scapes less than 1 cm at anthesis .............................................................................................................. 103. P. esquirolii
2b. Scapes at least 3.5 cm at anthesis.

3a. Calyx parted to middle, lobes entire ....................................................................................................... 111. P. epilosa
3b. Calyx parted to ca. 1/3, lobes 3-toothed ........................................................................................... 104. P. tridentifera

1b. Leaves membranous, not bullate.
4a. Scapes absent.



5a. Corolla lobes 3-toothed; inner leaves with long slender petioles ......................................................... 72. P. gracilipes
5b. Corolla lobes emarginate, lobules entire; leaves with broadly winged petioles.

6a. Plants ± farinose; calyx tubular-campanulate, 4–6 mm, lobes acute to subacuminate ............. 73. P. cunninghamii
6b. Plants efarinose; calyx tubular, 7–12 mm, lobes acuminate-subulate, ± recurved at apex ....... 74. P. hoffmanniana

4b. Scapes present.
7a. Leaves distinctly dimorphic, base attenuate in outer leaves or truncate to cordate in inner leaves.

8a. Corolla lobes deeply emarginate; calyx lobes acute to obtuse ................................................... 78. P. moupinensis
8b. Corolla lobes 2- to several toothed; calyx lobes acuminate.

9a. Calyx lobes ovate-triangular, acuminate-subulate ................................................................... 75. P. scapigera
9b. Calyx lobes ovate to ovate-oblong, subacuminate ................................................................... 76. P. bracteosa

7b. Leaves monomorphic, base attenuate, rarely subrounded.
10a. Plants ± farinose.

11a. Scapes obsolete; corolla lobes 2-cleft, lobules irregularly denticulate ............................. 77. P. prevernalis
11b. Scapes more than 2 cm at anthesis; corolla lobes deeply emarginate, lobules entire ..... 78. P. moupinensis

10b. Plants efarinose.
12a. Petiole slender, ca. as long as leaf blade in flowering plants.

13a. Leaf blade irregularly sinuate-dentate; calyx lobes obtuse ............................................ 81. P. sinuata
13b. Leaf blade dentate; calyx lobes acute .................................................................. 82. P. wenshanensis

12b. Petioles broadly winged, obsolete to 1/2 as long as blade inflowering plants.
14a. Corolla exannulate; stamens of pin flowers inserted at lower 1/2 of corolla

tube; thrum flower style ca. 1/2 as long as calyx ........................................................... 80. P. euosma
14b. Corolla annulate; stamens of pin flowers inserted at middle of corolla tube;

thrum flower style ca. as long as calyx.
15a. Bracts triangular to ovate-triangular; umbels (2–)4- to many flowered;

scapes robust ................................................................................................ 78. P. moupinensis
15b. Bracts linear-lanceolate; umbels (1–)3–8-flowered; scapes slender .............. 79. P. odontocalyx

Key 17

1a. Corolla rose to purple or, if white, flowers heterostylous.
2a. Plants farinose at least inside of calyx.

3a. Corolla tube gradually widened from base; calyx yellow farinose inside ......................................... 117. P. miyabeana
3b. Corolla tube cylindric, widened near mouth; calyx farinose on both sides.

4a. Leaf blade elliptic to elliptic-oblanceolate; lateral veins nearly at right angles to midvein,
corolla eye red or purple .......................................................................................................... 118. P. pulverulenta

4b. Leaf blade narrowly oblong-oblanceolate to obovate- oblanceolate; lateral veins at acute
angles to midvein; corolla eye yellow ........................................................................................... 119. P. beesiana

2b. Plants efarinose throughout.
5a. Calyx parted at least to middle, lobes lanceolate.

6a. Calyx 5–6 mm; leaf blade oblanceolate to obovate-elliptic, ± regularly denticulate .................. 120. P. stenodonta
6b. Calyx 10–14 mm; leaf blade oblong to obovate-oblong, erose-denticulate .............................. 121. P. mallophylla

5b. Calyx parted scarcely to middle, lobes triangular.
7a. Corolla dark purple when young, limb 1–1.5 cm wide, lobes 3–4(–5) mm ................................. 122. P. anisodora
7b. Corolla red to pale purple, limb usually more than 1.5 cm wide, lobes usually more

than 5 mm.
8a. Corolla lobes oblong, emarginate, crenate-serrate at apex ................................................... 117. P. miyabeana
8b. Corolla lobes broadly obovate to suborbicular, emarginate to 2-cleft at apex.

9a. Corolla limb 1–1.5 cm wide, lobes ca. 1/2 as long as tube; plants aromatic
when live ............................................................................................................................. 123. P. wilsonii

9b. Corolla limb 1.8–3 cm wide, lobes slightly shorter than tube; plants not aromatic ........... 124. P. poissonii
1b. Corolla yellow or orange or, if white, flowers homostylous.

10a. Scapes and inflorescences farinose.
11a. Calyx lobes lanceolate .................................................................................................................. 125. P. bulleyana
11b. Calyx lobes triangular.

12a. Corolla yellow; flowers heterostylous.
13a. Corolla tube 0.8–1.1 cm, ca. 2 × as long as calyx, limb 1–1.5 cm wide ...................... 126. P. smithiana
13b. Corolla tube 1.2–1.8 cm, ca. 3 × as long as calyx, limb ca. 2.5 cm wide ...................... 127. P. helodoxa

12b. Corolla orange; flowers homostylous or heterostylous.
14a. Corolla orange or tinged with red; leaf blade subrounded to broadly cuneate at



base; petiole distinct .............................................................................................. 128. P. cockburniana
14b. Corolla pale orange; leaf blade cuneate-attenuate at base; petiole usually

indistinct ..................................................................................................................... 129. P. chungensis
10b. Plants completely efarinose.

15a. Calyx tubular-campanulate, parted below middle, lobes lanceolate ............................................ 130. P. aurantiaca
15b. Calyx campanulate, parted scarcely to middle, lobes triangular.

16a. Flowers homostylous; corolla limb 0.6–1(–1.2) cm wide .................................................... 131. P. prenantha
16b. Flowers heterostylous; corolla limb usually more than 1.2 cm wide.

17a. Scapes with 3 or 4 superimposed umbels; corolla tube cylindric, enlarged near
mouth ..................................................................................................................... 132. P. chrysochlora

17b. Scapes with 1–3 superimposed umbels; corolla tube gradually amplified
upward from base.
18a. Leaf blade 3–5 cm, margin densely fine denticulate; pin flower style or

thrum flower stamens slightly exceeding middle of corolla tube .................. 133. P. melanodonta
18b. Leaf blade 6–12 cm, margin denticulate; pin flower style or thrum

flower stamens exserted from corolla tube ....................................................... 134. P. serratifolia

Key 18

1a. Corolla throat with a projecting tuft of hairs.
2a. Leaves scabrous, with short hairs or glands.

3a. Bracts ovate to linear-lanceolate; corolla tube pubescent outside ...................................................... 255. P. primulina
3b. Bracts broadly ovate; corolla tube glabrous outside ............................................................................... 256. P. occlusa

2b. Leaves glabrous and smooth.
4a. Corolla throat with a purple tuft of hairs ............................................................................................ 257. P. barbatula
4b. Corolla throat with a white tuft of hairs.

5a. Plants yellow farinose or efarinose; stolons very short or absent ........................................................ 258. P. bella
5b. Plants white farinose; stolons flagellate .................................................................................. 259. P. moschophora

1b. Corolla throat without a projecting tuft of hairs.
6a. Plants completely efarinose; leaves entire except sometimes remotely dentate in P. dickieana, or

bracts auriculate at base.
7a. Leaf blade linear to subulate, ca. 1 mm wide, sessile or nearly so ...................................................... 243. P. subularia
7b. Leaf blade not linear, more than 1 mm wide, petiolate.

8a. Bracts much shorter than calyx.
9a. Plants 1–3 cm high; scapes shorter than leaf rosette; corolla 4–7 mm in diam.

10a. Leaf blade spatulate to oblanceolate, 5–12 × 1–2 mm; calyx 2–2.5 mm, not
veined ...................................................................................................................... 244. P. praetermissa

10b. Leaf blade elliptic to obovate-elliptic or subrhomboid, 3–15 × 2–5 mm; calyx
ca. 4 mm, 5-veined ........................................................................................................... 236. P. pumilio

9b. Plants usually more than 4 cm high; scapes longer than leaf rosette; corolla
20–25 mm in diam.
11a. Leaf blade broadly ovate to ovate-lanceolate; scape 1-flowered; bracts

reduced, scalelike; corolla lavender blue to purplish .......................................... 237. P. oxygraphidifolia
11b. Leaf blade elliptic-obovate to oblanceolate; umbel 1–6-flowered; bracts

linear; corolla yellow, white, or purple .......................................................................... 136. P. dickieana
8b. Bracts at least as long as calyx.

12a. Bracts linear, not auriculate at base .................................................................................... 239. P. fasciculata
12b. Bracts oblong, auriculate at base.

13a. Auricles of bracts 4–7 mm ....................................................................................... 240. P. involucrata
13b. Auricles of bracts 1–1.5 mm.

14a. Calyx densely glandular ciliolate on margin; scapes longer than pedicel ............... 241. P. nutans
14b. Calyx glabrous on margin; scapes often shorter than pedicel ............................... 242. P. tibetica

6b. Plants conspicuously farinose or leaves distinctly dentate or lobed.
15a. Flowering scapes 1–3(–5) cm, 1- or 2-, rarely few flowered.

16a. Leaves efarinose.
17a. Leaves densely short glandular pubescent and minutely glandular, scabrous.

18a. Scapes shorter than leaf rosette; calyx tubular, glandular pubescent ......................... 250. P. walshii
18b. Scapes longer than leaf rosette; calyx campanulate, short-stalked glandular.

19a. Flowers homostylous; corolla limb ca. 8 mm wide ........................................ 248. P. annulata


