


14b. Pedicel not curling after flowering; seeds glabrous.
15a. Staminode 1, in center of corolla upper lip; anther locules confluent, reniform and

transverse; filaments apically dilated.
16a. Plants more than 10 cm tall; flowers in cymes, rarely axillary, never fascicled; pedicel

conspicuous; corolla tube short and thick ........................................................... 5. Scrophularia
16b.Plants less than 10 cm tall; flowers solitary or fascicled in axils; pedicel inconspicuous;

corolla tube elongated.
17a. Flowers in fascicles; corolla conspicuously 2-lipped; petiole short ..................... 6. Oreosolen
17b. Flowers solitary; corolla obscurely 2-lipped, subactinomorphic; petiole ca. 2 × as

long as leaf blade ................................................................................................. 7. Nathaliella
15b. Staminodes 2 if present, anterior; anthers not transverse (except in some Gratiola and

Verbascum); filaments not dilated.
18a. Corolla rotate, almost without a tube.

19a. Leaves alternate; flowers 5-merous; filaments woolly ........................................ 1. Verbascum
19b. Leaves opposite or whorled; corolla 4-merous; filaments glabrous ..................... 38. Veronica

18b. Corolla not rotate, if sometimes subrotate then stamens only 2 and tube conspicuous.
20a. Stamens 2, staminodes absent; corolla (3 or)4-lobed, actinomorphic or slightly

zygomorphic, if 2-lipped, then lower lip often 1- or 2-lobed.
21a.Calyx parted to base on lower side, spathelike or sometimes also 2-lobed adaxially;

leaves mostly basal; fruit drupaceous, indehiscent ............................................... 39. Lagotis
21b. Calyx 4- or 5-lobed; leaves on stem; fruit a capsule.

22a. Calyx lobes 5, subequal in length; stamens ± exserted; stigma small, weakly
dilated
................................................................................................................ 35. Veronicastrum

22b. Calyx lobes 4 or if 5 then upper one much smaller than other lobes; stamens
included in corolla; stigma capitate or clavate.

23a. Corolla limb conspicuously 2-lipped with strongly reflexed lower lip, tube
conspicuous; leaves alternate ....................................................................... 36. Scrofella

23b. Corolla limb weakly 2-lipped, often subrotate, tube usually weakly developed;
leaves opposite, whorled, or alternate.

24a. Racemes terminal, long and densely spicate; bracts small and narrow;
capsule subglobose, slightly compressed; corolla with conspicuous tube and
slightly
2-lipped limb; stems mostly more than 30 cm tall .................... 37. Pseudolysimachion

24b. Racemes axillary or terminal, usually short and lax, if raceme terminal then
lower bracts similar to leaves; capsule usually strongly compressed; corolla
mostly with short tube and subrotate limb; stems mostly less than 25 cm tall 38. Veronica

20b. Stamens 4 or if 2, then 2 staminodes present abaxially; corolla conspicuously 2-
lipped,
lower lip 3-lobed, upper 2-lobed or entire, or 5-lobed and subactinomorphic (corolla
4-lobed in Neopicrorhiza but then basal leaves rosulate).

25a. Leaves basal and rosulate; rhizomes stout; inflorescences spicate ............ 34. Neopicrorhiza
25b. Leaves on stems and also basal (Triaenophora scapose but leaves very large);

rhizomes slender if present; inflorescences mostly racemose.
26a. Upper corolla lip ± galeate or rostrate; anther locules mucronate or base spurred.

27a.Leaves alternate; upper corolla lip rostrate, conspicuously longer than lower lip;
anther locules unequal in length or free, or anthers 1-loculed.

28a. Anther locules 2, unequal in length; calyx unequally 4-lobed, parted to
middle medianly, more shallowly laterally; corolla lower lip lobes patent 47. Castilleja

28b. Anther essentially 1-loculed; calyx subequally 4-lobed; corolla lower lip
shallowly saccate .................................................................................. 48. Triphysaria

27b. Leaves opposite; upper corolla lip galeate, ± as long as lower lip; anther
locules equal
in length, connivent.



29a. Calyx upper side parted to middle, lower side and laterally shallowly parted,
strongly inflated and utriculate in fruit; seeds compressed, often winged;
branches and leaves subappressed to main stem .................................... 55. Rhinanthus

29b. Calyx equally parted or more deeply parted medianly, not inflated in fruit;
seeds not compressed; branches and leaves spreading.

30a. Capsule 1–4-seeded; seeds large and smooth; bracts dentate to setose
dentate,
rarely entire; upper corolla lip densely bearded at margin ............... 49. Melampyrum

30b. Capsule with numerous seeds; seeds small and sculptured; bracts often
entire;
upper corolla lip not bearded at margin.

31a. Bracteoles 2 below calyx.
32a. Basal leaves well developed.

33a. Calyx ovoid, conspicuously 5-ribbed; leaves entire or dentate; stems
often winged, rarely terete .......................................................... 58. Pterygiella

33b. Calyx tubular, conspicuously 10-ribbed; leaves pinnatifid; stems
terete ...................................................................................... 59. Siphonostegia

32b. Basal leaves scalelike.
34a. Capsule regularly loculicidally dehiscent; sinuses between calyx lobes

often
1–3-toothed; corolla yellow, more than 2.5 cm ............................ 60. Cymbaria

34b. Capsule loculicidally dehiscent on 1 side (only 1 locule dehiscent);
sinuses between calyx lobes toothless; corolla pale purple or white,
less than 2 cm
................................................................................................. 61. Monochasma

31b. Bracteoles absent.
35a. Calyx 4-lobed; capsule apex obtuse.

36a. Inflorescence a racemose panicle ............................................. 52. Omphalotrix
36b. Inflorescence a spike.

37a. Bracts often larger than leaves; margin of upper corolla lip revolute 51. Euphrasia
37b. Bracts smaller than leaves; margin of upper corolla lip straight 54. Odontites

35b. Calyx 5-lobed; capsule apex tapered or truncate.
38a. Leaves palmatisect; capsule emarginate; upper corolla lip slightly

arching forward, obscurely galeate, parted to middle ........... 53. Pseudobartsia
38b. Leaves pinnatisect, pinnatifid, or serrate; capsule apex tapered; upper

corolla lip conspicuously galeate, entire or shallowly 2-lobed.
39a. Calyx equally parted; leaves pinnatisect ...................... 50. Phtheirospermum
39b. Calyx more deeply parted on lower side; leaves serrate, pinnatifid,

or pinnatisect.
40a. Calyx 5-lobed; corolla upper lip revolute, not extending into a

beak; leaves serrate ................................................................... 56. Xizangia
40b. Calyx 2–5-lobed; corolla upper lip galeate and often extending

into a narrow beak; leaves pinnatifid to pinnatisect ............. 57. Pedicularis
26b. Upper corolla lip straight or revolute, never galeate; anther locules rarely

mucronate,
base often obtuse.

41a.Bracteoles 2; corolla subactinomorphic or 2-lipped in Rehmannia and Gratiola.
42a. Corolla salverform; fertile anthers with 1 locule aborted.

43a. Corolla tube straight; inflorescences spicate, flowers crowded; lower leaves
broad
and dentate, upper narrow and entire; hemiparasitic ............................ 45. Buchnera

43b.Corolla tube apically curved; inflorescences laxly spicate; all leaves narrow,
entire, rarely dentate, sometimes reduced to scales; parasitic ..................... 46. Striga

42b. Corolla not salverform; fertile anthers 2-loculed.
44a. Calyx spathelike, deeply parted on lower side, entire or 3–5-toothed 41. Centranthera



44b. Calyx campanulate, equally 5-lobed.
45a. Corolla (3.5–)5–7 cm; calyx 1.5–3 cm ............................................. 30. Rehmannia
45b. Corolla less than 1 cm; calyx less than 0.5 cm.

46a. Fertile anthers 2.
47a. Plants less than 25 cm tall; anthers 2-loculed; flowers solitary in leaf

axils ................................................................................................ 10. Gratiola
47b. Plants more than 25 cm tall; anthers with 1 locule aborted; flowers in

racemes ............................................................................................ 44. Sopubia
46b. Fertile anthers 4.

48a. Calyx covering corolla tube, inflated after flowering; corolla
subcampanulate;
at least lower leaves opposite, 3-veined ........................................... 42. Alectra

48b. Calyx covering ca. 1/2 of corolla tube, not inflated; corolla tubular;
leaves alternate, 1-veined ....................................................... 40. Petitmenginia

41b. Bracteoles absent; corolla conspicuously 2-lipped.
49a. Calyx 3- or 5-winged or conspicuously 3- or 5-angular, toothed.

50a. Calyx broadly 3-winged, 3-toothed ....................................................... 18. Legazpia
50b. Calyx 5-winged or 5-angled, 5-toothed.

51a. Calyx not inflated in fruit, mouth not truncate; filaments often
appendiculate.

52a. Calyx 5-angular, actinomorphic; capsule septum persistent ........... 19. Lindernia
52b. Calyx 5-winged, rarely conspicuously 5-angular, ± 2-lipped; capsule

septum
not persistent ...................................................................................... 20. Torenia

51b. Calyx inflated, bladderlike in fruit, mouth truncate or obliquely truncate;
filaments not appendiculate.

53a. Flowers solitary in leaf axils, ebracteate; slender and weak herbs .... 21. Mimulus
53b. Flowers in cymes, usually bracteate; large and erect herbs, woody at

base
................................................................................................ 22. Cyrtandromoea

49b. Calyx neither winged nor conspicuously angular, parted into 5 conspicuous
lobes, lobes sometimes secondarily lobed.

54a. Fertile stamens 2, staminodes 2; aquatic or marsh herbs.
55a. Leaves petiolate, dentate; capsule cylindric ....................................... 19. Lindernia
55b. Leaves sessile and entire; capsule ovoid-globose or globose.

56a. Calyx parted to slightly beyond middle; stems succulent; filaments
straight
at apex; anthers glabrous ............................................................... 11. Dopatrium

56b. Calyx parted almost to base; stems not succulent; filaments twisted;
anthers
hairy ............................................................................................. 12. Deinostema

54b. Fertile stamens 4; terrestrial herbs (some species of Mimulicalyx and
Lindernia
aquatic or marsh herbs).

57a. Corolla more than 3 cm; petiole long; stem leaves alternate or absent.
58a. Leaves woolly; stem leaves absent; calyx 5-lobed, each lobe 3-parted

and
hastate ....................................................................................... 31. Triaenophora

58b. Leaves glandular hairy; stem leaves present; calyx irregularly toothed
or lobes entire.

59a. Calyx tube present; corolla lips nearly equal in length .............. 30. Rehmannia
59b. Calyx parted almost to base; upper corolla lip short, middle lobe of

lower
lip longest ....................................................................................... 29. Digitalis

57b. Corolla less than 3 cm; petiole usually short; at least lower stem leaves
opposite.



















14a. Corolla 7–9 mm; style 4–5 mm; inflorescences surpassing upper leaves;
calyx
ca. 3 mm ........................................................................................... 27. S. hypsophila

14b. Corolla ca. 15 mm; style 8.5–11 mm; inflorescences not surpassing upper
leaves;
calyx 4–6 mm.
15a. Stems sparsely pilose apically .................................................. 28. S. przewalskii
15b. Stems glandular hairy throughout .............................................. 29. S. lhasaensis

4b. Cymes solitary from upper leaf axils (sometimes 1-flowered) or in a terminal panicle.
16a. Lateral roots fusiform.

17a. Calyx lobe apex acute to acuminate.
18a. Leaf margin regularly serrate ........................................................................... 6. S. kakudensis
18b. Leaf margin double serrate .............................................................................. 7. S. yoshimurae

17b. Calyx lobe apex obtuse to rounded.
19a. Corolla brown-purple; calyx lobes suborbicular; leaves to 30 cm .................. 4. S. ningpoensis
19b. Corolla yellow-green; calyx lobes oblong to ovate; leaves 5–11 cm ............... 5. S . lijiangensis

16b. Lateral roots not fusiform.
20a. Annual, mostly with fibrous roots or primary root poorly developed ..................... 9. S. nankinensis
20b. Perennial, often rhizomatous.

21a. Rhizomes often with small globose nodules.
22a. Corolla ca. 2 mm ........................................................................................... 10. S. souliei
22b. Corolla 8–10 mm.

23a. Corolla subcampanulate, upper lip almost as long as lower lip; calyx ca. 3
mm
......................................................................................................... 11. S. aequilabris

23b. Corolla conspicuously labiate, upper lip much longer than lower lip; calyx
4–5 mm ........................................................................................... 12. S. kansuensis

21b. Rhizomes without small globose nodules.
24a. Stems conspicuously winged.

25a. Calyx lobes ovate, apex acute to subacute, margin not membranous;
stamens much exserted; capsule 7–8 mm .............................................. 13. S. elatior

25b. Calyx lobes broadly ovate, apex nearly rounded, margin broadly
membranous; stamens shorter than corolla; capsule 5–6 mm ............ 14. S. umbrosa

24b. Stems wingless or slightly ribbed.
26a. Flowers ca. 3 mm; filaments exserted from corolla .................. 15. S. heucheriiflora
26b. Flowers more than 5 mm; filaments shorter than corolla.

27a. Cymes with large and foliaceous bracts.
28a. Corolla 1.5–1.8 cm; style ca. 8 mm, ca. 2 × as long as ovary 16. S. stylosa
28b. Corolla 0.6–1.2 cm; style 2–6 mm, slightly longer or shorter than

ovary.
29a. Leaves coarsely serrate, base cuneate to narrowly attenuate;

plants less than 30 cm tall ......................................... 8. S. formosana
29b. Leaves usually double serrate, base broadly cuneate to

cordate; plants more than 30 cm tall.
30a. Peduncles and pedicels glabrous; corolla 6–7 mm,

green
........................................................................... 17. S. urticifolia

30b. Peduncles and pedicels glandular pilose; corolla 7–12
mm, purple or purple-red.
31a. Leaves ovate to ovate-orbicular, base cordate to

rounded; stems and leaves often hairy ......... 18. S. fargesii
31b. Leaves ovate to ovate-lanceolate, base truncate to

rounded; stems and leaves glabrous, rarely lower
stem pubescent ........................................ 7. S. yoshimurae

27b. Cymes with small bracts.
32a. Calyx lobes acute.









































12a. Inflorescences terminal; capsule ovoid-globose .......................................................... 9. L. pusilla
12b. Inflorescences axillary; capsule fusiform-ovoid to ellipsoid-oblong.

13a. Plants densely hairy; leaf blade suborbicular, apex rounded .................... 17. L. kiangsiensis
13b. Plants setose or subglabrous; leaf blade ovate, deltoid-orbicular, or subtriangular-

ovate,
apex subacute to subobtuse.
14a. Leaves 0.4–1.3 cm; flowers solitary ........................................................ 15. L. setulosa
14b. Leaves 1.6–2.5 cm; flowers 6–10 .............................................. 16. L. scutellariiformis

1b. Stems erect, occasionally decumbent.
15a. Stem nodes 2–4; inflorescences pseudo-umbellate, at base with 2 pairs decussate or unequally

pseudo-
whorled bracts ...................................................................................................................... 2. L. dictyophora

15b. Stem nodes many; inflorescences racemose, spicate, or umbellate fascicles, without pseudo-
whorled bracts.
16a. Leaf veins parallel.

17a. Leaf blade margin conspicuously crenate or serrate; calyx lobed to middle or 2/3 of
calyx
length ............................................................................................................. 1. L. nummulariifolia

17b. Leaf blade margin entire or somewhat serrate; calyx lobed almost to base.
18a. Capsule as long as or only slightly longer than persistent calyx.

19a. Plants glandular hairy; fertile stamens 2; stigma discoid ........................ 6. L. jiuhuanica
19b. Plants glabrous; fertile stamens 4; stigma 2-lobed ............................... 7. L. procumbens

18b. Capsule at least ca. 2 × as long as persistent calyx.
20a. Leaves ovate-lanceolate to narrowly ovate, 0.5–1.5 cm; capsule narrowly

ovoid to ellipsoid, ca. 2 × as long as persistent calyx ........................ 27. L. hyssopoides
20b. Leaves linear to linear-lanceolate, 1–4 cm; capsule linear, more than 2 × as

long as persistent calyx ......................................................................... 19. L. micrantha
16b. Leaf veins pinnate.

21a. Leaves to 12 cm; upper calyx lobe larger than other lobes ................................... 8. L. megaphylla
21b. Leaves less than 4.5 cm; calyx lobes subequal.

22a. Calyx lobed to 1/3 of its length.
23a. Stems often much branched; branches spreading at an angle of 50–90°;

internodes
mostly equal in length .............................................................................. 3. L. crustacea

23b. Stems often simple or sparsely branched; branches spreading at an angle of
10–50°; internodes short below, elongated above middle.
24a. Leaf margin usually irregularly toothed; capsule shorter than persistent

calyx .................................................................................................... 5. L. oblonga
24b. Leaf margin entire; capsule as long as persistent calyx ............... 4. L. taishanensis

22b. Calyx lobed to or near base.
25a. Flowers numerous in racemes or sometimes panicles.

26a. Perennials; capsule shorter than persistent calyx ....................... 13. L. macrobotrys
26b. Annuals; capsule 2–3 × as long as persistent calyx.

27a. Leaf base amplexicaul, margin densely aristate-serrate .............. 25. L. ciliata
27b. Leaf base cuneate and decurrent, margin not densely aristate-serrate.

28a. Capsule cylindric, 2 × or more as long as persistent calyx 23. L. antipoda
28b. Capsule globose to ellipsoid, almost as long as to shorter than

persistent calyx.
29a. Leaves sessile or short petiolate ................................. 10. L. viscosa
29b. Petiole to 1.4 cm ............................................................ 12. L. elata

25b. Flowers solitary or few umbellate or in short racemes.
30a. Branches spreading at an angle of 45°; plants often wider than tall or as

wide as tall.
31a. Plants 14–20 cm tall, ± woody with age; leaves thick, margin 12–18-

toothed; calyx ca. 10 mm, lobes with long needlelike tip, longer than
fruit .............................................................................................. 18. L. stricta



























2b. Ovary glabrous; stems herbaceous (woody in M. celsioides); calyx veins inconspicuous.
6a. Plants stoloniferous.

7a. Plants glabrous or soon glabrescent.
8a. Stems less than 10 cm tall.

9a. Basal leaves thin papery; bracts ca. 1 mm ................................................................ 7. M. rockii
9b. Basal leaves ± fleshy; bracts 5–12 mm .............................................................. 15. M. longipes

8b. Stems more than 10 cm tall.
10a. Stems erect to obliquely ascending, 10–15 cm tall; middle lobe of corolla lower lip

obovate, smaller than lateral lobes .................................................................... 21. M. miquelii
10b. Stems creeping, to 30 cm; middle lobe of corolla lower lip narrowly ovate, longer

than lateral lobes ............................................................................................... 23. M. gracilis
7b. Plants pubescent, sometimes only when young.

11a. Stem leaves often alternate.
12a. Stems erect to obliquely ascending, 10–15 cm tall ......................................... 21. M. miquelii
12b. Stems procumbent, 30–45 cm .................................................................. 24. M. procumbens

11b. Stem leaves often opposite or plants scapose.
13a. Stems less than 8 cm tall ............................................................................. 16. M. surculosus
13b. Stems to 30 cm tall.

14a. Basal leaf blade suborbicular to broadly ovate; pedicel 1.5–2.5 cm; calyx
lobes
less than 1/3 of calyx length ..................................................................... 20. M. henryi

14b. Basal leaf blade spatulate; pedicel 0.5–0.6 cm; calyx lobes ca. 1/2 of calyx
length ....................................................................................................... 22. M. alpinus

6b. Plants not stoloniferous.
15a. Stem leaves 2–4 pairs or numerous.

16a. Calyx lobes ca. 1/3 of calyx length.
17a. Stems basally woody; leaf margin irregularly serrate, pandurately lobed below

middle;
stems and leaves abaxially green ............................................................... 12. M. celsioides

17b. Stems herbaceous; leaves margin irregularly sinuate-toothed; stems and leaves
abaxially purple ...................................................................................... 13. M. solanifolius

16b. Calyx lobes ca. 1/2 of calyx length.
18a. Perennials, white villous.

19a. Stem leaves crowded; corolla purple-red, lower middle lobe longer than
other lobes ................................................................................. 14. M. kweichowensis

19b. Stem leaves 2–4 pairs; corolla blue-purple, lower middle lobe shorter than
other lobes ......................................................................................... 18. M. saltuarius

18b. Annuals, glabrous or sparsely pubescent.
20a. Pedicel 0.3–1.2 cm; corolla lower lip lobes obovate; upper lobes ovate-

triangular
............................................................................................................... 17. M. pumilus

20b. Pedicel ca. 1.5 cm; corolla lower lip lobes broadly ovate; upper lobes
oblong-ovate
.......................................................................................................... 19. M. fukienensis

15b. Stem leaves absent or 1 or 2.
21a. Corolla 2–3 cm, lobes usually erose or fimbriate apically; leaves usually to 20 cm.

22a. Plants glabrous or sparsely villous; leaves thick papery to subleathery; pedicel
1–15 cm ....................................................................................................... 5. M. omeiensis

22b. Plants densely white or rusty pubescent; leaves papery; pedicel to 4 cm ... 6. M. pulchellus
21b. Corolla less than 2 cm, lobes not fimbriate; leaves less than 12 cm.

23a. Plants mostly over 10 cm; flowers usually over 10.
24a. Pedicel ca. 5 cm; leaves oblanceolate, margin sharply toothed; flowering

stems
erect ..................................................................................................... 10. M. lecomtei



















































2b. Annuals without rhizomes.
9a. Seeds convex on both sides; pedicel several × shorter than bract (as long as or slightly longer in V.

pusilla).
10a. Leaves pinnatifid; stems simple or fastigiate; capsule pubescent ............................................... 9. V. verna
10b. Leaves entire, crenate, or dentate; stems branched; capsule glabrous or ciliate and otherwise

glabrous.
11a. Pedicel 1.5–2 × longer than calyx ......................................................................................... 11. V. pusilla
11b. Pedicel shorter than calyx.

12a. Stems glabrous or short glandular pubescent; leaves oblanceolate to narrowly oblong, base
cuneate,
margin entire or dentate above middle; corolla usually white ......................................... 8. V. peregrina

12b. Stems densely villous along 2 lines; leaves ovate-orbicular, base rounded, margin
conspicuously crenate; corolla blue ................................................................................. 10. V. arvensis

9b. Seeds navicular, convex on 1 side, with a deep groove on other; pedicel as long as or longer than
bract, rarely slightly shorter.

13a. Plants diffuse; bracts similar in size to leaves.
14a. Pedicel slightly shorter than bract; capsule 4–6 mm wide, with inconspicuous reticulate veins,

apically notched nearly at an acute angle, lobes rounded; style ca. 1.5 mm, as long as notch or
slightly exserted ..................................................................................................................... 12. V. polita

14b. Pedicel longer than bract; capsule 6–9 mm wide, with conspicuous reticulate veins, apically
notched at a right to an obtuse angle, lobes obtuse; style 2–3 mm, conspicuously exserted 13. V. persica

13b. Plants erect, simple or branched below middle; bracts smaller than leaves.
15a. Leaves 4, under inflorescences, nearly whorled.

16a. Pedicel slender, 2–5 × longer than bract; calyx equally parted to base, lobes lanceolate 18. V. tenuissima
16b. Pedicel slightly longer than bract; calyx unequally parted, laterally parted to middle, lobes

rhomboid-ovate ......................................................................................................... 19. V. cardiocarpa
15b. Leaves more than 4, pairs distant.

17a. Seeds smooth; calyx lobes obscurely 3-veined or only midrib visible, red ciliate; plants often
reddish
........................................................................................................................................ 14. V. rubrifolia

17b. Seeds transversely rugose; calyx lobes conspicuously 3-veined, white ciliate; plants green.
18a. Calyx lobes in fruit usually to 1.6 mm wide; seeds usually 8–14 per capsule, 1.3–1.7 × 0.7–

0.8
mm, deeply transversely rugose (with 5 folds); pedicel in fruit usually distinctly recurved,
usually longer than bract ...................................................................................... 17. V. campylopoda

18b. Calyx lobes in fruit usually 2–3.5 mm wide; seeds usually 4–8 per capsule, 1.7–2.5 × 0.9–
1.5
mm, obscurely reticulate-rugose; pedicel in fruit usually patent, often shorter than bract.

19a. Pedicel slightly recurved in fruit, pedicel and calyx densely glandular pubescent with
hairs
0.4–0.7(–1) mm; corolla 4–6 mm in diam.; capsule (4–)5–8 mm wide, notch angle
30–45(–60)°; style (0.8–)1–1.3(–1.7) mm ......................................................... 16. V. arguteserrata

19b. Pedicel straight in fruit, pedicel and calyx short puberulent with hairs 0.1–0.3 mm; corolla
3–4 mm in diam.; capsule (3–)3.5–5(–6) mm wide, notch angle acute (narrow); style
0.4–0.8 mm ................................................................................................................... 15. V. biloba

1b. Inflorescences axillary, usually in pairs, sometimes arrested development of stem apex causes
inflorescences to appear terminal.

20a. Plants aquatic or helophytic; stems ± succulent.
21a. Stems creeping; capsule wider than long ........................................................................... 53. V. beccabunga
21b. Stems ± erect; capsule as wide as or narrower than long.

22a. Style ca. 3 mm; capsule basally wider than apically, apically notched ................................ 49. V. oxycarpa
22b. Style less than 2.5 mm; capsule basally and apically equal in width, apically rounded or

emarginate.
23a. Capsule ellipsoid, length exceeding width, apically emarginate; calyx lobes appressed to

capsule,
outside densely glandular hairy ................................................................................... 52. V. anagalloides



23b. Capsule subglobose, length equal to width, apically rounded; calyx lobes not closely appressed
to
capsule in fruit, glabrous or sparsely glandular hairy.

24a. Pedicel curved, at an acute angle with inflorescence axis; racemes less than 1 cm wide,
usually
glabrous .......................................................................................................... 50. V. anagallis-aquatica

24b. Pedicel straight, at a right angle with inflorescence axis; racemes 1–1.5 cm wide, sparsely
glandular pubescent ........................................................................................................ 51. V. undulata

20b. Plants terrestrial; stems not succulent.
25a. Rhizomes less than 1 cm, nodes and internodes inconspicuous; calyx 5-lobed, upper lobe much

smaller (sometimes 4-lobed in V. rockii and V. filipes); corolla tube conspicuous; capsule slightly
compressed (strongly compressed in V. filipes), length exceeding width.

26a. Capsule oblong to ovoid-globose, strongly compressed; corolla tube inside with a ring of villous
hairs;
stamens longer than or as long as corolla .................................................................................. 25. V. filipes

26b. Capsule ovoid to ovoid-conical, slightly compressed; corolla tube inside often glabrous (villous
in V . himalensis); stamens shorter than corolla.

27a. Corolla to 10 mm, outside with multicellular glandular hairs; capsule more than 5 mm wide;
leaves ± amplexicaul, margin conspicuously dentate ..................................................... 24. V. himalensis

27b. Corolla 0.3–0.6 mm, outside glabrous; capsule less than 5 mm wide; leaves never amplexicaul,
margin
not conspicuously dentate.

28a. Ovary and capsule glabrous or sparsely pubescent ............................................................. 22. V. rockii
28b. Ovary and capsule hirsute with multicellular hairs.

29a. Inflorescences long and lax, not capitate at anthesis .................................................... 20. V . eriogyne
29b. Inflorescences usually capitate at anthesis (elongated in V. ciliata subsp. zhongdianensis).

30a. Capsule ovoid, 4–5 mm wide; calyx lobes narrowly elliptic to oblanceolate; plants less
than 10-flowered; leaves densely villous ............................................................. 23. V. chinoalpina

30b. Capsule narrowly ovoid to narrowly ovoid-conical, less than 4 mm wide; calyx lobes
linear-lanceolate; plants usually more than 10-flowered; leaves glabrescent ............... 21. V. ciliata

25b. Rhizomes more than 1 cm, with obvious nodes and internodes; calyx 4-lobed (5-lobed in V.
teucrium); corolla tube inconspicous; capsule usually strongly compressed (not strongly in V.
teucrium and V. morrisonicola), width exceeding length (length exceeding width in V. teucrium
and V. morrisonicola.

31a. Stems densely white villous; lower leaves withered at anthesis ............................................. 48. V . tibetica
31b. Above combination of characters absent.

32a. Inflorescences less than 3 cm, 1–5-flowered.
33a. Flowers 2–5, in corymbs; capsule obcordate-deltoid ................................................ 30. V. szechuanica
33b. Flowers 1–3, in fascicles; capsule reniform ................................................................ 31. V. chayuensis

32b. Inflorescences usually more than 3 cm, lax, more than 5-flowered.
34a. Capsule obcordate to obovoid-cordate.

35a. Calyx 5-lobed; pedicel as long as or longer than bract; capsule glabrous ................... 26. V. teucrium
35b. Calyx 4-lobed; pedicel shorter or rarely longer than bract; capsule hairy or ciliate.

36a. Stems creeping; capsule longer than wide ........................................................ 32. V. morrisonicola
36b. Stems erect or ascending; capsule as long as or shorter than wide.

37a. Stems branched at base; style 0.3–0.5 mm; inflorescences usually less than 5 cm, rarely
to
10 cm ...................................................................................................................... 29. V. javanica

37b. Stems simple; style 3–6 mm; inflorescences to 30 cm.
38a. Stems densely villous with multicellular hairs along 2 lines; pedicel longer than or as

long
as bract; style 5–6 mm ................................................................................... 27. V. chamaedrys

38b. Stems evenly villous with multicellular hairs; pedicel much shorter than bract; style
3–4 mm ....................................................................................................................... 28. V. laxa

34b. Capsule mostly triangular or pliciform-rhomboid, rarely obcordate-reniform or reniform.
39a. Capsule obcordate-reniform or reniform, base truncate-rounded.

40a. Stems creeping and rooting at least below middle; bracts and calyces glabrous; style 5–6
mm ........................................................................................................................... 34. V. laxissima



















































Orthocarpus chinensis D. Y. Hong, Fl. Reipubl.
Popularis Sin. 67(2): 405. 1979.
Annuals, diffuse, ca. 15 cm tall, white hirsute. Stems
much branched basally. Leaves several, sessile, broadly
linear, 1–2 cm, parted into several narrow segments.
Spikes elongated, almost from base of stems, lax; bracts
deltoid-orbicular, longer than flowers and fruit,
palmatisect, segments parted. Calyx tubular, 5–7 mm,
parted to middle; lobes subulate-triangular, lower 2
slightly shorter than others. Corolla 5–6 mm; limb
purple;





















17a. Stems short, erect, ± woody; leaf segments few; corolla beak slightly recurved ......... 75. Urceolatae
17b. Stems often trailing or plants ± stemless, not woody; leaves pinnatisect; corolla beak

straight ............................................................................................................................. 31. Axillares
16b. Stems ± elongated, diffuse.

18a. Stems herbaceous; calyx lobes shorter than calyx tube; galea not dilated apically, toothless
at margin
...................................................................................................................................... 86. Sikkimenses

18b. Stems ± woody; calyx lobes longer than calyx tube; galea dilated apically, toothed on lower
margin
..................................................................................................................................... 34. Batangenses

13b. Corolla tube not elongated, less than 2 × as long as calyx.
19a. Stems repent basally.

20a. Plants annual; leaves on stem, not fernlike ........................................................................ 77. Reptantes
20b. Plants perennial; leaves basal, fernlike ............................................................................... 30. Vagantes

19b. Stems erect, not repent if diffuse.
21a. Beak of galea slender, usually S-shaped; leaves narrowly lanceolate to linear-lanceolate 80. Integrifoliae
21b. Beak of galea short, straight or curved, not S-shaped; leaves wider.

22a. Corolla with 2 colors ........................................................................................................ 73. Binariae
22b. Corolla with only 1 color.

23a. Leaves alternate, often pseudo-opposite throughout; flowers long pedicellate.
24a. Galea not crested, beak usually straight; calyx not or slightly cleft anteriorly.

25a. Plants 5–9 cm tall; stems 2–4; Xizang ............................................................... 96. Mychophilae
25b. Plants 30–70 cm tall; stems single; not in Xizang ................................................ 45. Racemosae

24b. Galea usually crested, sometimes inconspicuously; calyx deeply cleft anteriorly.
26a. Beak curved; calyx 2- or 3-lobed ................................................................... 97. Franchetianae
26b. Beak straight or falcate; calyx 3–5-lobed ........................................................... 67. Strobilaceae

23b. Leaves opposite throughout; flowers not long pedicellate.
27a. Stem leaves long petiolate; inflorescences long spicate; calyx large, with dense reticulate

veins, lobes entire .................................................................................................. 39. Dichotomae
27b. Stem leaves short petiolate; inflorescences short; calyx small, without reticulate veins,

lobes serrate.
28a. Galea margin 1-auricled, apex of beak erose-denticulate ....................... 88. Pseudoasplenifoliae
28b. Galea margin not auricled, apex of beak not erose-denticulate.

29a.Galea marginally 2-toothed; leaves small, broadly ovate ................................ 85. Remotilobae
29b.Galea not marginally 2-toothed; leaves larger, narrower ......................................... 79. Debiles

2b. Leaves usually in whorls of 3 or 4.
30a. Corolla galea beakless (short beaked in ser. 52, 22, 61, 59).

31a. Corolla galea toothed.
32a. Bases of whorled petioles of leaves or at least bracts connate, cupular ...................................... 40. Reges
32b. Bases of petioles of leaves and bracts not connate or cupular.

33a. Corolla tube strongly decurved in calyx, corolla ± S-shaped ........................................ 55. Microchilae
33b. Corolla tube not strongly decurved in calyx, corolla not S-shaped.

34a. Calyx lobes 2, calyx tube deeply cleft anteriorly ............................................................ 52. Ikomanae
34b. Calyx lobes 5, calyx tube slightly cleft anteriorly.

35a. Calyx lobes triangular or lanceolate, entire .................................................................... 51. Rigidae
35b. Calyx lobes ± leaflike, serrate .......................................................................... 22. Melampyriflorae

31b. Corolla galea toothless.
36a. Bases of petioles of leaves and bracts connate, cupular .............................................................. 40. Reges
36b. Bases of petioles of leaves and bracts not connate or cupular.

37a. Corolla tube decurved basally.
38a. Corolla yellow, galea plicate; anthers apiculate at apex ................................................... 53. Plicatae
38b. Corolla usually purple, red, white, or rarely yellow, galea not plicate; anthers not apiculate

at
apex ............................................................................................................................ 54. Verticillatae

37b. Corolla tube erect or decurved apically.
39a. Corolla tube ± erect.

40a. Plants annual; leaf segments 5–7 pairs .............................................................................. 61. Simae



40b. Plants perennial; leaf segments 7–17 pairs .................................................................... 1. Gloriosae
39b. Corolla tube decurved.

41a. Inflorescences and calyx densely tomentose .......................................................... 81. Pilostachyae
41b. Inflorescences and calyx glabrous or sparsely pubescent.

42a. Corolla tube ± decurved at middle.
43a. Plants annual; stems (15–)30–80 cm tall, often branched apically; corolla 7–9 mm ... 58. Molles
43b. Plants perennial; stems 5–12 cm tall, simple; corolla 22–30 mm ........................ 57. Caucasicae

42b. Corolla tube slightly curved, expanded, or bent forward apically.
44a. Leaves pinnatipartite to pinnatisect; leaves whorled ....................................... 60. Abrotanifoliae
44b. Leaves pinnatilobate to pinnatifid; leaves opposite or whorled ............................ 59. Denudatae

30b. Corolla galea beaked.
45a. Corolla tube ca. 2.5–3 × as long as calyx ......................................................................... 43. Cyathophyllae
45b. Corolla tube less than 3 × as long as calyx.

46a. Bases of petioles of leaves and bracts connate, cupular.
47a. Galea navicular; beak indistinct ............................................................................ 41. Cyathophylloides
47b. Galea not navicular; beak long, distinct ............................................................................. 42. Superbae

46b. Bases of petioles of leaves and bracts not connate or cupular.
48a. Flowers scarcely 6 mm, in a dense capitate raceme .......................................................... 25. Coniferae
48b. Flowers more than 10 mm.

49a.Beak of galea shorter than anther-containing part.
50a. Stems with curved branches .................................................................................... 23. Longicaules
50b. Stems unbranched, or with erect straight branches.

51a. Corolla tube decurved in calyx tube ................................................................ 56. Cheilanthifoliae
51b. Corolla tube not decurved in calyx tube.

52a. Corolla tube decurved in throat of calyx tube ..................................................... 23. Longicaules
52b. Corolla tube not decurved or decurved outside calyx lobes.

53a.Anther-containing part of galea red, goosehead-shaped; stem leaves in 1 or 2 pairs 90. Tatsienenses
53b.Anther-containing part of galea not red, not goosehead-shaped; stem leaves

numerous ....................................................................................................... 62. Myriophyllae
49b.Beak of galea longer than anther-containing part.

54a. Beak of galea coiled or twisted.
55a. Corolla tube bent at a right angle apically ..................................................... 83. Meteororhynchae
55b. Corolla tube not bent at a right angle apically.

56a. Corolla yellow or purplish, with yellowish tube apically and lower lip basally 74. Pectinatiformes
56b. Corolla purplish red or yellow, or yellow with purple galea.

57a.Calyx often less than 6 mm, lobes ± serrate; bracts narrower, serrate or pinnatilobate 63. Semitortae
57b.Calyx often ca. 10 mm, lobes ± entire; bracts at least ovate and entire apically . 64. Pectinatae

54b. Beak of galea straight or slightly falcate-curved.
58a. Stems branched apically.

59a. Branches in whorls of 4–6, often woody; beak of galea slightly falcate-curved; calyx
lobes
ovate; capsule ca. 1/2 exceeding calyx ..................................................................... 24. Graciles

59b. Branches opposite or in whorls of 4, herbaceous; beak of galea bent upward; calyx
lobes
triangular; capsule ca. 4/5 exceeding calyx ....................................................... 27. Moupinenses

58b. Stems unbranched apically.
60a. Corolla tube decurved in calyx ..................................................................... 56. Cheilanthifoliae
60b. Corolla tube not decurved.

61a.Basal leaves large, persistent, ± lanceolate or narrowly oblong, pinnatifid, with many
segments; stem leaves in whorls of 3 ........................................................ 82. Tantalorhynchae

61b.Basal leaves smaller or not persistent, ± elliptic to ovate, with few segments; stem
leaves
sometimes opposite ............................................................................................ 78. Brevifoliae

1b. Leaves alternate or at least alternate apically (or in ser. 1, 30, 31, 33, 34, 36, 37, 45, 67, 102 rarely with
pseudo-opposite or opposite leaves).

62a.Corolla slightly beaked or beakless (beak not longer than wide).



63a. Galea with marginal teeth near apex.
64a. Galea with several marginal teeth on each side near apex ............................................ 105. Rhynchodontae
64b. Galea usually with a distinct marginal tooth on each side of apex.

65a. Lower corolla lip usually erect or slightly spreading, corolla tube usually not decurved.
66a. Plants branched .............................................................................................................. 44. Pedicularis
66b. Plants usually unbranched.

67a. Basal leaves to 28 cm, with 5–9 pairs of segments .................................................... 36. Pteridifoliae
67b. Basal leaves less than 12 cm, with more segments.

68a. Plants reddish or reddish brown hirtellous; basal leaves persistent .............................. 20. Hirtellae
68b. Plants not hirtellous; basal leaves not persistent ............................................................. 16. Striatae

65b. Lower corolla lip spreading, corolla tube usually decurved.
69a. Leaves opposite or sometimes alternate apically; stems ascending ................................. 84. Atrovirides
69b. Leaves alternate; stems erect.

70a. Plants usually less than 15 cm tall.
71a. Plants without persistent marcescent leaves at base; inflorescences more than 1/2 total

height
of plants, centrifugal .................................................................................... 104. Pseudo-oederianae

71b. Plants with persistent marcescent leaves at base; inflorescences short spicate or capitate 92. Merrillianae
70b. Plants usually more than 15 cm tall.

72a. Leaves usually 2-pinnatifid, 1-pinnatisect, 2-pinnatisect, or pinnatipartite .................. 66. Comosae
72b. Leaves usually 1-pinnatisect, with linear-lanceolate, dentate segments ...................... 65. Sudeticae

63b. Galea without marginal teeth.
73a. Corolla tube decurved apically, lower lip spreading; capsule oblique.

74a. Plants usually cespitose or procumbent to ascending.
75a. Inflorescences terminal and basilar, usually distinctly centrifugal ............................ 103. Corydaloides
75b. Flowers few, axillary ........................................................................................................... 87. Collatae

74b. Plants erect; flowers in a spike, or few and basilar, long pedicellate.
76a. Inflorescences short, capitate or flowers few, not distinctly centrifugal ............................... 91. Roseae
76b. Inflorescences elongated, spicate, with dense flowers ................................................... 102. Flammeae

73b. Corolla tube usually erect or occasionally decurved basally, lower lip not spreading; capsule not
oblique.

77a. Flowers axillary.
78a. Plants usually stemless ......................................................................................................... 29. Acaules
78b. Plants with distinct stems .................................................................................................... 26. Aloenses

77b. Flowers usually in terminal inflorescences; plants with distinct erect stems.
79a. Apex of galea acute ........................................................................................................ 2. Grandiflorae
79b. Apex of galea usually rounded or obtuse.

80a. Throat of corolla expanded, lower lip long stipitate basally ......................................... 3. Tsekouenses
80b. Throat of corolla not expanded, lower lip not stipitate.

81a. Stem leaves usually few; plants not drying black .......................................................... 1. Gloriosae
81b. Stem leaves usually numerous; plants drying black or not.

82a. Leaves linear to linear-lanceolate, pinnatipartite; plants to 1 m tall ................................. 4. Tristes
82b. Leaves ovate to elliptic-oblong, dentate to pinnatilobate; plants less than 40 cm tall.

83a. Plants drying black; rhizomes distinct, rootstock developed, roots glabrous; leaves
alternate; corolla large, galea falcate apically ............................................................ 5. Galeatae

83b. Plants not drying black; without rhizomes, roots densely yellowish brown pubescent;
leaves mostly opposite; corolla ca. 1.3 cm, galea ± straight ..................................... 26. Aloenses

62b. Corolla beaked.
84a. Corolla tube at least 2 × as long as calyx (except P. bicolor of ser. Wilsoniae).

85a. Plants usually diffuse; calyx lobes usually 5.
86a. Plants ± woody; leaves with linear segments; galea usually abruptly constricted into a straight

beak .................................................................................................................................... 34. Batangenses
86b. Plants herbaceous; leaves with ovate to oblong segments; galea usually gradually constricted

into a beak.
87a. Beak of galea bent upward ................................................................................................ 33. Omiianae
87b. Beak of galea not bent upward, usually straight or twisted ............................................ 35. Muscicolae



85b. Plants erect or ± stemless; if stems diffuse, calyx lobes 2 or 3, not 5.
88a. Plants more than 10 cm tall, if smaller, corolla often yellow, or corolla red-purple and less than

1.5 cm.
89a. Inflorescences short, racemose, centripetal; galea 1-toothed on each side ..................... 71. Amplitubae
89b. Inflorescences usually longer, centrifugal; galea toothless at margin.

90a. Lower corolla lip spreading, not enveloping galea .................................................... 111. Longiflorae
90b. Lower corolla lip not spreading, usually enveloping galea, only slender beak projecting 112. Megalanthae

88b. Plants less than 10 cm tall; corolla ± red-purple.
91a. Pedicel to 1–4 cm; galea circinate-incurved basally ................................................... 101. Neolatitubae
91b. Pedicel shorter; galea not incurved basally.

92a. Corolla tube expanded apically .................................................................................... 100. Wilsoniae
92b. Corolla tube not expanded apically.

93a. Corolla with lower lip less than 2 cm wide; corolla tube slender, usually less than 0.75
mm

wide ............................................................................................................................. 99. Albiflorae
93b. Corolla with lower lip more than 2 cm wide; corolla tube usually more than 1 mm wide.

94a. Leaves pinnatifid; beak of galea usually downward uncinate .................................. 108. Robustae
94b. Leaves ± entire or only pinnatifid; beak of galea not downward uncinate ............ 110. Pumiliones

84b. Corolla tube less than 2 × as long as calyx.
95a. Galea usually marginally long ciliate.

96a. Galea navicular.
97a. Leaves linear to linear-lanceolate or oblong-lanceolate, pinnatilobate or dentate .... 8. Craspedotrichae
97b. Leaves not linear, shorter and wider, segmented.

98a. Leaves pinnatisect, with linear-lanceolate segments ................................................ 17. Proboscideae
98b. Leaves double dentate to pinnatipartite, with shorter and wider segments.

99a. Leaves ± lanceolate-oblong, less than 3.5 × as long as wide ................................ 7. Dolichocymbae
99b. Leaves not linear to linear-lanceolate, more than 4 × as long as wide ................................. 6. Rudes

96b. Galea not navicular.
100a. Beak of galea nearly as long as lower corolla lip.

101a. Leaves mostly basal, pinnatisect with lanceolate segments; beak of galea with apical tuft
of hairs
............................................................................................................................... 18. Lachnoglossae

101b. Leaves mostly on stem, not pinnatisect; beak of galea without apical tuft of hairs.
102a. Lobes of lower corolla lip long stipitate basally, galea ± abruptly constricted into a

slender
beak ...................................................................................................................... 11. Lasiophrydes

102b. Lobes of lower corolla lip not stipitate, galea gradually constricted into a beak.
103a. Plants usually more than 30 cm tall, to 80 cm; galea less than 3 mm wide, sparsely

pubescent ................................................................................................................. 9. Imbricatae
103b. Plants usually less than 30 cm tall; galea 4–5 mm wide, densely pubescent ... 10. Trichoglossae

100b. Beak of galea longer than lower corolla lip.
104a. Leaves linear or linear-lanceolate.

105a. Plants usually more than 30 cm tall, to 1 m; beak of galea not twisted; lobes of lower
corolla lip
narrowly lanceolate ............................................................................................... 12. Kongboenses

105b. Plants less than 30 cm tall; beak of galea S-shaped; lobes of lower corolla lip short, wide
.................................................................................................................................... 15. Kialenses

104b. Leaves not narrowly linear.
106a. Leaves ± ovate, usually more than 3.5 cm wide .......................................................... 14. Excelsae
106b. Leaves linear-lanceolate to lanceolate-oblong, usually less than 3.5 cm wide (except P.

angustilabris to 5.5 cm wide).
107a. Galea not twisted, densely villous at base and at margin; lobes of lower corolla lip not

square-
shaped ...................................................................................................................... 19. Recurvae

107b. Galea strongly twisted, glabrous or villous on lower margin and beak; lobes of lower
corolla lip
nearly square-shaped ............................................................................................... 15. Kialenses



95b. Galea not marginally long ciliate.
108a. Inflorescences distinctly centrifugal.

109a. Beak of galea more than 3 × as long as lower corolla lip ................................. 107. Macrorhynchae
109b. Beak of galea shorter or slightly longer than lower corolla lip.

110a. Lower corolla lip less than 1.2 cm wide ................................................................... 106. Filiculae
110b. Lower corolla lip usually more than 1.5 cm wide ................................................ 109. Macranthae

108b. Inflorescences distinctly centripetal or indistinctly centrifugal.
111a. Stems weak, slender, usually diffuse; flowers usually axillary.

112a. Flowers usually in clusters at base of stems ................................................................ 30. Vagantes
112b. Flowers not in clusters at base of stems, solitary.

113a. Galea with pairs of marginal teeth ................................................................... 94. Odontophorae
113b. Galea without marginal teeth.

114a. Leaves without distinct reticulate veins abaxially; calyx tube without reticulate veins 31. Axillares
114b. Leaves with distinct reticulate veins abaxially; calyx tube with reticulate veins

apically ................................................................................................................... 32. Infirmae
111b. Stems erect or ± ascending, or ± stemless; flowers arising from a stock.

115a. Inflorescences usually elongated, not interrupted.
116a. Stems to 80 cm tall; leaves relatively large; corolla relatively small, beak of galea bent

upward,
lower lip 1/4 to 1/3 as long as galea ................................................................... 13. Subsurrectae

116b. Stems shorter; leaves relatively small; corolla relatively large, beak of galea bent
downward
only, lower lip longer ............................................................................................ 69. Oxycarpae

115b. Inflorescences usually subcapitate, few flowered, or ± elongated and interrupted basally.
117a. Plants less than 10 cm tall, without a distinct main stem.

118a. Leaves numerous, persistent, with several narrow segments .......................... 93. Asplenifoliae
118b. Leaves few, not persistent, with fewer wider segments.

119a. Lower corolla lip more than 2 cm wide, galea usually robust, apex of beak 2-cleft 108. Robustae
119b. Lower corolla lip narrower, galea narrower, apex of beak not 2-cleft.

120a. Stems rigid; leaves alternate; roots numerous .......................................... 95. Paucifoliatae
120b. Stems usually weak, flexuous; leaves usually pseudo-opposite; roots few 96. Mychophilae

117b. Plants more than 10 cm tall.
121a. Pedicel to 3–11.5 cm; galea not twisted ....................................................... 97. Franchetianae
121b. Pedicel less than 3 cm; galea strongly twisted laterally.

122a. Flowers ± in a capitulum.
123a. Corolla more than 3 cm; lower lip relatively wide, often completely enveloping

galea ................................................................................................ 98. Pseudomacranthae
123b. Corolla usually less than 2.5 cm; lower lip relatively narrow, often spreading, not

enveloping galea.
124a. Leaves to 2.5–13 × 14 cm, stem leaves often ovate-elliptic ................. 37. Phaceliifoliae
124b. Leaves smaller, ± oblong or lanceolate.

125a. Plants usually branched basally and at middle ...................................... 67. Strobilaceae
125b. Plants unbranched or only branched basally.

126a. Corolla to 2.8 cm; beak of galea very long, S-shaped or semicircular 72. Rhinanthoides
126b. Corolla smaller; beak of galea shorter, not S-shaped or semicircular.

127a. Leaves pinnatifid or pinnatipartite ................................................ 95. Paucifoliatae
127b. Leaves pinnatisect or pinnatipartite ................................................... 68. Oliganthae

122b. Flowers ± in a raceme.
128a. Galea strongly twisted laterally at base .......................................................... 70. Dissectae
128b. Galea not strongly twisted laterally at base.

129a. Leaves often ovate or elliptic, with few segments ........................................ 49. Furfurae
129b. Leaves oblong to linear, with numerous segments, some merely crenate.

130a. Basal leaves cespitose; plants herbaceous; bracts petiolate ................ 95. Paucifoliatae
130b. Basal leaves not cespitose; plants ± woody; bracts sessile.

131a. Leaves only double dentate or entire.
132a. Beak of galea distinct ........................................................................ 45. Racemosae



















































































13a. Plants usually woody, many branched apically .................................................. 136. P. chingii
13b. Plants herbaceous, unbranched apically.

14a. Roots fleshy; calyx lobes distinctly lobulate ............................................. 130. P. rupicola
14b. Roots not fleshy; calyx lobes without lobules.

15a. Leaves 2.5–4 × as long as wide, with 6–10 pairs of segments; corolla more than
10 mm;
calyx lobes grouped posteriorly; anterior filaments pubescent .... 135. P. verticillata

15b. Leaves less than 2 × as long as wide, with 3 or 4 pairs of segments; corolla 9–10
mm;
calyx lobes not grouped posteriorly; all filaments glabrous ....... 158. P. minutilabris

12b. Calyx with distinct reticulate veins, lobes obscure.
16a. Proximal segments of leaf blade becoming leafletlike; corolla tube ca. 2.5 mm wide,

strongly decurved basally ............................................................................... 148. P. confluens
16b. Proximal segments of leaf blade not becoming leafletlike; corolla tube 0.8–1.5 mm

wide,
slightly decurved basally.
17a. Leaf segments oblong-triangular; calyx 5-lobed, tube 4.5–5.5 mm, 1/2 cleft

anteriorly; filaments 2 sparsely pubescent .............................. 146. P. transmorrisonensis
17b. Leaf segments linear-lanceolate; calyx 3-lobed, tube ca. 3.5 mm, ca. 1/3 cleft

anteriorly; filaments 2 villous ............................................................ 147. P. ganpinensis
9b. Calyx not or slightly cleft anteriorly.

18a. Plants less than 3 cm tall; calyx lobes distinctly 3-divided ................................................ 143. P. minima
18b. Plants more than 3 cm tall; calyx lobes not distinctly 3-lobed.

19a. Corolla tube ca. 3 × as long as galea; apex of galea ovate, acute ........................ 145. P. altifrontalis
19b. Corolla tube ca. 2 × as long as galea; apex of galea rounded or truncate.

20a. Leaves pinnatifid.
21a. Lower corolla lip ciliate; calyx lobes ± triangular.

22a. Stems usually numerous, cespitose; lobes of lower corolla lip not rounded
................................................................................................ 152. P. triangularidens

22b. Stems single; lobes of lower corolla lip rounded .................. 153. P. dolichostachya
21b. Lower corolla lip not ciliate; calyx lobes oblong to lanceolate.

23a. Stems rigid, usually unbranched; calyx ca. 4 mm, lobes ± serrate; plants
pubescent ................................................................................. 151. P. szetschuanica

23b. Stems many branched, branches slender and weak; calyx 2–5 cm, lobes
entire; plants glabrous ....................................................................... 157. P. flaccida

20b. Leaves ± pinnatisect.
24a. Median and distal bracts subpalmatifid, 3–5-lobulate, slender, fingerlike.

25a. Roots ± fleshy; leaves with linear, dentate segments; calyx lobes equal, ±
entire
.................................................................................................... 138. P. anthemifolia

25b. Roots ± woody; leaves with lanceolate, pinnatipartite segments; calyx
lobes
unequal, serrate ............................................................................ 139. P. kansuensis

24b. Bracts pinnatifid or slightly palmatifid, lobes short and rounded.
26a. Filaments 2 or all 4 pubescent.

27a. Bracts broadly ovate; middle lobe of lower corolla lip ca. 3.5 mm
wide ............................................................................................. 144. P. tenera

27b. Bracts linear-lanceolate; middle lobe of lower corolla lip ca. 2.5 mm
wide.
28a. Calyx glabrous; galea not crested; lower corolla lip glabrous,

apex of lobes not apiculate ......................................... 140. P. glabrescens
28b. Calyx long ciliate; galea narrowly crested; lower corolla lip

ciliate, apex of lobes apiculate ....................................... 141. P. zayuensis
26b. Filaments glabrous.






























