


mous, axillary cymes; corolla falls after anthesis ....................................................................................................... 7. Cymaria
Key 2
1a. Corolla tube usually exserted from calyx.

2a. Anthers not globose, cells parallel or divergent, oblong or ovoid to linear, not or rarely confluent at apex (except
in a few genera such as Colquhounia ), not flattened after pollination; corolla tube mostly exserted.

3a. Corolla upper lip convex, arcuate, falcate, or galeate.
4a. Stamens 4; anthers ovoid.

5a. Posterior stamens longer than anterior ones ........................................................................................................................ Key 3
5b. Posterior stamens shorter than anterior ones ....................................................................................................................... Key 4

4b. Stamens 2; anthers linear .............................................................................................................................................................. Key 5
3b. Corolla upper lip flat or convex or corolla nearly radially symmetric, lobes nearly alike or somewhat

differentiated ......................................................................................................................................................................................... Key 6
2b. Anthers globose, cells unilocular or divaricate and confluent at apex, flattened after pollination; corolla tube

always included ........................................................................................................................................................................................ Key 7
1b. Corolla tube included within calyx.

6a. Calyx 5–10-veined, equally or unequally 5–10-toothed; corolla tube unevenly hairy annulate inside or not,
upper lip nearly flat or convex; filaments glabrous or slightly hairy.

7a. Anther cells divergent; calyx 5–10-toothed; verticillasters axillary.
8a. Calyx 5–10-toothed; corolla tube always pilose annulate inside; leaves circular or ovate, crenate ...... 13. Marrubium
8b. Calyx 5-toothed; corolla tube not hairy annulate inside; leaves broadly ovate, circular, reniform-

orbicular to cordate, palmately lobed or parted ........................................................................................................ 14. Lagopsis
7b. Anther cells of posterior stamens divaricate; calyx 5-toothed; verticillasters in terminal spikes ...................... 15. Sideritis

6b. Calyx 10-veined; equally 5-toothed; corolla tube evenly pilose annulate inside, upper lip slightly
convex; filaments villous ........................................................................................................................................... 48. Metastachydium

Key 3

1a. Corolla resupinate; calyx tube hairy annulate at middle or on throat inside.
2a. Calyx with 5 subequal teeth; erect herbs; leaves narrowly to broadly ovate differentiated

in to stem and floralones .................................................................................................................................................... 17. Lophanthus
2b. Calyx 2-lipped, upper lip 3-toothed, lower lip 2-toothed; stem prostrate, basally leafless, leaves

dense and decussate apically ........................................................................................................................................... 21. Marmoritis
1b. Corolla not resupinate; calyx tube not hairy annulate at middle inside.

3a. Stamen pairs not parallel to each other, posture various but not all arcuate ascending under upper lip
of corolla ......................................................................................................................................................................................16. Agastache

3b. Stamen pairs parallel to each other, all arcuate-ascending under upper lip of corolla (except Nepeta
multifida, N. tenuifolia, and N. annua where posterior stamens are slightly exserted).

4a. Upper lip of corolla 2-plicate inside, plicae parallel to margin, connected at apex; pedicel flattened ...... 24. Lallemantia
4b. Upper lip of corolla smooth, very rarely 1-plicate inside; pedicel terete.

5a. Calyx upper lip 3-lobed, lower 2-lobed; sinuses of teeth without a thickened fold.
6a. Anther cells divaricate at an angle of nearly 180°; plants without stolons; calyx 11–15-veined, with

a truncate or oblique mouth; nutlets warty or smooth ........................................................................................... 18. Nepeta
6b. Anther cells divergent or parallel; plants always stoloniferous; calyx 2-lipped, upper lip

3-toothed, lower lip 2-toothed.
7a. Anther cells diverging at right angles; leaves mostly obtuse or rounded at apex; flowers less than 3 cm.

8a. Calyx tubular or campanulate, 15-veined; teeth narrowly triangular to ovate-triangular or
ovate, always awned or awned-spinescent at apex; corolla tube not pilose annulate inside;
nutlets less than 1.5 mm ............................................................................................................................ 19. Glechoma

8b. Calyx obconical-campanulate, 5-veined; teeth ovate-deltoid, acute, or acuminate, slightly
curved at apex; corolla pilose annulate near base inside; nutlets ca. 2 mm ...................................... 20. Suzukia

7b. Anther cells parallel; leaves acute or short acuminate at apex; plants stoloniferous or not;
flowers generally more than 3 cm ..................................................................................................................... 22. Meehania

5b. Calyx upper lip 3-toothed and lower lip 2-toothed or upper lip entire and lower lip 4-toothed;
sinuses of some or all teeth with a thickened fold ...................................................................................... 23. Dracocephalum

Key 4

1a. Calyx with very dissimilar teeth, throat closed in fruit by 2 obliquely upwardly directed teeth of lower lip;
upper corolla lip galeate ................................................................................................................................................................ 25. Prunella

1b. Calyx with ± unlike teeth, throat open in fruit.
2a. Calyx with 5, obtuse, triangular equal teeth or with 3 or 4 lobes; corolla broad at base or gradually

dilated ascending, with a wider, somewhat convex upper lip ................................................................................. 26. Chelonopsis
2b. Calyx with acute, subulate, or rarely spinescent lanceolate teeth; corolla upper lip convex, always

helmet-shaped, rarely flat.
3a. Upper lip of corolla mostly short, ± flat (except in Colquhounia), glabrous or sparsely hairy.

4a. Anther cells confluent at apex; nutlets winged or scaly; shrubs or herbs.



5a. Shrubs; nutlets membranous winged at apex; corolla large, scarlet ....................................................... 49. Colquhounia
5b. Dwarf herbs; nutlets densely linear scaly at apex and adaxial side .................................................. 50. Achyrospermum

4b. Anther cells separate (except in Microtoena); nutlets not winged (except in Chamaesphacos) or
scaly; herbs.

6a. Anthers 1-celled, longitudinally dehiscent; corolla tube saccate in front ................................................... 51. Eurysolen
6b. Anthers 2-celled or anterior anthers 2-celled and posterior anthers 1-celled; corolla tube not

saccate in front.
7a. Anterior anthers transversely 2-celled, cells parallel, posterior anthers 1-celled; calyx 5-dentate,

only slightly dilated in fruit; verticillasters arranged in continuous or interrupted, long
terminalspikes ................................................................................................................................ 52. Anisomeles

7b. Anther cells of both pairs equal, divaricate; calyx deformed or dilated in fruit; inflorescences
of terminal loose panicles, rarely verticillasters axillary.

8a. Upper corolla lip falcate, sometimes very short; nutlets wingless; inflorescences of loose
terminal panicles.

9a. Upper corolla lip very short; anther cells separate, divaricate; flowers very small; calyx
equally 5-toothed ...................................................................................................................................... 53. Craniotome

9b. Upper corolla lip galeate, long; filaments sometimes bearded near base; anther cells
divaricate, confluent at apex; flowers large; one posterior tooth of calyx sometimes
dilated............................................................................................................................................................ 54. Microtoena

8b. Upper corolla lip flat; nutlets narrowly winged at apex and on 2 sides; leaves spiny on
margin; verticillasters axillary, 2–6-flowered ............................................................................... 55. Chamaesphacos

3b. Upper lip of corolla convex or galeate, rarely nearly flat, always densely hairy.
10a. Calyx teeth 5, spinescent, hooked at apex ........................................................................................................... 27. Notochaete
10b. Calyx teeth 5–10, not spinescent and hooked at apex.

11a. Style lobes unequal in length (sometimes equal in Phlomis), posterior much shorter than anterior.
12a. Nutlets prominently hairy at apex; filaments with comblike-fimbriate appendages at

base;calyx teeth truncate, apiculate at apex; desert or desert-meadow plants ........................ 28. Eremostachys
12b. Nutlets slightly hairy or glabrous; other characters not as above.

13a. Calyx 10-toothed .......................................................................................................................................... 29. Leucas
13b. Calyx 5-toothed.

14a. Upper corolla lip always hairy or fringed-incised; posterior stamens mostly
appendiculate at base; mostly erect herbs or subshrubs; leaf venation not
fan-shaped; verticillasters axillary, lax or dense ......................................................................... 30. Phlomis

14b. Upper corolla lip not fringed or incised; posterior stamens not appendiculate at
base; stemless herbs; leaf venation fan-shaped; verticillasters in a dense
scapose capitulum or short spike .......................................................................................... 31. Lamiophlomis

11b. Style lobes subequal or equal in length.
15a. Anther cells transversely 2-valved; lower lip of corolla with an apophysis on connective

between middle and lateral lobes ................................................................................................................ 32. Galeopsis
15b. Anther cells parallel or spreading in vertical or oblique position; lower lip of corolla without

apophyses.
16a. Nutlets ovoid, rounded at apex.

17a. Upper corolla lip galeate, longer than lower lip, bearded; calyx obconic-campanu-
late, 10-veined, equally 5-toothed .......................................................................................... 44. Paraphlomis

17b. Upper corolla lip shorter than or equal to, rarely longer than lower lip, if equal or
longer then calyx 5–8(–10)- or 11-veined.

18a. Calyx 2-lipped, 5–8(–10)- or 11-veined.
19a. Calyx 5–8(–10)-veined, upper lip 3-toothed, lower 2-toothed; plants with-

out woody underground stem; verticillasters axillary; stamens much exserted .......... 42. Loxocalyx
19b. Calyx 11-veined, 2-lipped, upper lip 2-toothed, lower lip 3-toothed; plants

with woody underground stem; verticillasters in terminal racemes;
stamensslightly exserted ............................................................................................ 45. Ombrocharis

18b. Calyx 5-toothed, 5–10-veined; teeth equal in length, rarely calyx 2-lipped.
20a. Calyx teeth needlelike; shrubs with many spines arising from base of

verticillasters and leaf axils; leaf margin spiny ........................................................ 40. Lagochilus
20b. Calyx teeth not needlelike; spineless herbs.

21a. Verticillasters many flowered, densely arranged in short cylindric or
subcapitate spikes; anther cells parallel; corolla tube exserted, not villous
annulate inside; anther cells parallel ........................................................................ 46. Betonica

21b. Verticillasters 2- to many flowered, not in dense spikes; anther cells
divaricate; corolla tube included or exserted, villous annulate or not at
middle inside .................................................................................................................... 47. Stachys

16b. Nutlets ± acutely 3-angled, not truncate at apex (except in Loxocalyx and partly
in Lagochilus).

22a. Calyx 2-lipped, unequally 5-toothed, upper lip 3-toothed and lower 2-toothed, or
upperlip entire and lower 4-toothed.



23a. Calyx tubular, upper lip 3-toothed, lower 2-toothed; verticillasters axillary ............ 42. Loxocalyx
23b. Calyx broadly campanulate, upper lip entire, lower lip 4-toothed; verticil-

lasters in dense terminal racemose panicles .................................................................. 43. Paralamium
22b. Calyx inconspicuously 2-lipped, equally or subequally 5-toothed.

24a. Posterior filaments appendiculate or thickened at base; desert or alpine plants.
25a. Calyx tubular-campanulate, teeth subulate or spinescent; nutlets hairy at

apex; tall desert plants ............................................................................................... 28. Eremostachys
25b. Calyx broadly campanulate, teeth triangular; nutlets smooth; dwarf herbs

of strongly weathered stony alluvial fans .................................................................. 41. Eriophyton
24b. Posterior filaments not appendiculate at base; plants of various habitats.

26a. Throat of corolla dilated, tube elongated; calyx teeth not spinescent.
27a. Middle lobe of lower corolla lip largest; non-alpine plants; leaves various.

28a. Lateral lobes of lower corolla lip not developed, with a small, acute
tooth on margin; anther cells divaricate, hairy ................................................. 33. Lamium

28b. Lateral lobes of lower corolla lip well developed, with acute teeth
on margin; anther cells divergent, glabrous ............................................. 34. Galeobdolon

27b. Lateral lobes of lower corolla lip larger, ovate; alpine plants; leaves
broadly rhombic or cuneate fan-shaped, tomentose .................................................. 35. Alajja

26b. Throat of corolla barely dilated, tube slightly exserted or included; calyx teeth
± needlelike or spinescent.

29a. Calyx teeth needlelike; shrubs with spines at base of verticillasters and
in leaf axils; leaf margin spiny ............................................................................... 40. Lagochilus

29b. Calyx teeth spinescent; spineless plants.
30a. Anther cells divaricate; leaves ovate, entire.

31a. Corolla 6–7 mm, slightly longer than calyx; nutlets pubescent at
apex ................................................................................................................... 36. Chaiturus

31b. Corolla more than 10 mm, much longer than calyx; nutlets
glabrous ........................................................................................................ 37. Stachyopsis

30b. Anther cells parallel; leaves other than ovate, dissected.
32a. Calyx funnelform, 5-veined; corolla purple-red, reddish, or white,

tube puberulent or hairy annulate inside .................................................. 38. Leonurus
32b. Calyx tubular-campanulate, 10-veined; corolla yellowish white,

tube not hairy annulate inside ................................................................... 39. Panzerina

Key 5

1a. Anther connective linear, attached to filaments by dolabriform joints or not ..................................................................... 56. Salvia
1b. Anther connective broad or very small, not attached to filaments by joints.

2a. Plants heathlike shrubs; leaves narrow, revolute; nutlets smooth, with an elaiosome; cultivated .................. 57. Rosmarinus
2b. Plants not heathlike shrubs; leaves not revolute at margin; nutlets without an elaiosome.

3a. Subshrubs; upper lip of corolla 4-lobed, lower entire; calyx tubular-campanulate, 10-veined, 2-lipped
................................................................................................................................................................................................... 58. Perovskia

3b. Herbs; upper lip of corolla 2-lobed, lower 3-lobed; calyx narrowly tubular, 15-veined, equally 5-
toothed; cultivated ................................................................................................................................................................ 59. Monarda

Key 6

1a. Posterior stamens much exserted between lobes of upper corolla lip, anterior stamens included before
and much exserted after pollination; corolla subactinomorphic; calyx tubular, 2-lipped, posterior tooth
largest, ovate-orbicular ....................................................................................................................................................... 60. Heterolamium

1b. Stamens and corolla other than above; calyx campanulate or tubular, if 2-lipped, then posterior tooth not largest.
2a. Stamens ascending to underneath upper corolla lip.

3a. Two anterior stamens fertile; calyx narrowly cylindric ............................................................................................. 61. Ziziphora
3b. All stamens fertile.

4a. Corolla tube exserted ......................................................................................................................................................... 62. Melissa
4b. Corolla included or exserted.

5a. Calyx regular or slightly irregular, 5-toothed, conspicuously 13–15-veined ......................................... 63. Micromeria
5b. Calyx irregular, conspicuously 2-lipped after anthesis, 13–18-veined.

6a. Bracteoles setiform, pilose; calyx throat slightly constricted, sparsely villous or glabrous
inside, tube tubular and ventricose in front at base ................................................................................ 64. Clinopodium

6b. Bracteoles lanceolate-subulate, not pilose; calyx throat not constricted, hirsute annulate
inside, tube tubular-campanulate, not ventricose in front at base ......................................................... 65. Calamintha

2b. Stamens ascending from base, if spreading then erect.
7a. Calyx 15-veined, with a thickened fold at each tooth sinus ...................................................................................... 66. Hyssopus
7b. Calyx 10–13(–15)-veined, without thickened folds at sinuses.

8a. Stamens 2 or 4 (2 long and 2 short); calyx 10-veined, dilated in fruit; corolla 2-lipped



or subactinomorphic.
9a. Stamens 4; corolla lobes 5, short ................................................................................................................................. 71. Perilla
9b. Stamens 2, anterior stamens reduced to linear staminodes; corolla nearly 2-lipped ....................................... 72. Mosla

8b. Stamens 4 (except in Lycopus), subequal.
10a. Corolla 2-lipped; upper lip 2-lobed; lower lip 3-lobed; leaves mostly entire.

11a. Calyx equally 5-toothed, 13–15-veined; bracts overlapping, ovate or lanceolate, brightly
colored ................................................................................................................................................................ 67. Origanum

11b. Calyx 2-lipped, upper lip 3-toothed, lower lip prominently 2-toothed, 10–13-veined; bracts
minute ..................................................................................................................................................................... 68. Thymus

10b. Corolla subactinomorphic, limb 4-lobed.
12a. Stamens 4, equal; nutlets rounded at apex ..................................................................................................... 69. Mentha
12b. Stamens 2; nutlets truncate at apex ................................................................................................................. 70. Lycopus

Key 7

1a. Calyx broadly campanulate, equally 5-toothed in flower, many veined, much dilated, 2-lipped (upper lip
wider) in fruit; corolla tube erect, long and narrow; stamens included; filaments glabrous .............................. 81. Siphocranion

1b. Calyx subequally 5-toothed (or posterior tooth slightly larger), not 2-lipped in fruit; corolla tube short;
stamens mostly exserted, filaments sometimes hairy.

2a. Corolla with 4 or 5 equal or subequal lobes, anterior lobe ± projected; anther cells confluent at apex,
flattened after anthesis; filaments mostly hairy.

3a. Calyx 5-parted, teeth linear, plumose in fruit; densely lanate-tomentose, gynodieocious shrubs;
leaves opposite or in whorls of 3; flowers minute ................................................................................................ 80. Colebrookea

3b. Calyx with 5 equal teeth.
4a. Leaves opposite, ovate or narrowly ovate, rarely linear or falcate, petiolate or subsessile, ± hairy

or tomentose; corolla nearly 2-lipped, upper lip 3-lobed, lower entire; calyx with crystals; stem
not hollow .................................................................................................................................................................. 78. Pogostemon

4b. Leaves in whorls of 3–10, linear to lanceolate, sessile, subglabrous; corolla 4-lobed; calyx
without crystals; stem hollow ................................................................................................................................... 79. Dysophylla

2b. Corolla 2-lipped or nearly so, upper lip slightly convex; anther cells mostly confluent at apex; filaments
glabrous, rarely hairy.

5a. Calyx ± 2-lipped, campanulate, upper lip 3-toothed, lower 2-toothed; racemes of 2-flowered
verticillasters; filaments much exserted, rarely included, bearded at base ............................................................... 77. Keiskea

5b. Calyx equally or subqually 5-toothed; inflorescences terminal.
6a. Corolla tube short, limb 4-lobed, posterior (or upper) lobe slightly convex, straight; calyx ovoid or

campanulate.
7a. Nutlets obtuse at apex; upper corolla lip emarginate, corolla tube hairy annulate or not inside;

inflorescences not slender and pendulous ............................................................................................................ 74. Elsholtzia
7b. Nutlets beaked at apex; upper corolla lip entire, corolla tube irregularly hairy annulate in throat

and at base of stamens; inflorescences slender, pendulous ....................................................................... 75. Rostrinucula
6b. Corolla 2-lipped, upper lip 2-lobed, lower 3-lobed; calyx tubular or campanulate.

8a. Calyx teeth equal; corolla tube not hairy annulate inside; filaments densely puberulent
basally; shrubs or small trees ........................................................................................................................ 73. Leucosceptrum

8b. Calyx teeth slightly unequal; corolla tube villous annulate inside; filaments glabrous; herbs
or subshrubs ................................................................................................................................................... 76. Comanthosphace

Key 8

1a. Calyx teeth subequal, posterior one larger, flat .................................................................................................................... 82. Hanceola
1b. Calyx 2-lipped (upper lip mostly 4-toothed and lower lip entire, rarely upper lip 3-toothed and lower lip 2-

toothed), very rarely equally 5-toothed, if so then upper lip of corolla 4-lobed and lower entire.
2a. Lower lobe of corolla short, saccate, abruptly reflexed, narrow at base; calyx equally 5-toothed ........................... 83. Hyptis
2b. Lower lobe of corolla navicular or plane or slightly concave.

3a. Lower lobe of corolla longer than other lobes, not reflexed, narrow at base; calyx various.
4a. Filaments connate, forming a sheath at base or on basal half; calyx dilated in fruit but not deformed;

inflorescences various but always with brightly colored bracts; generally succulent herbs ............................ 88. Coleus
4b. Filaments separate.

5a. Calyx suberect, 2-lipped, upper lip 3-toothed and lower 2-toothed, or upper lip entire and lower 4-
toothed, throat oblique; verticillasters in dense ovoid, oblong, to cylindric spikes; corolla tube not
saccate or spurred at base; herbs or subshrubs with succulent leaves ....................................................... 84. Anisochilus

5b. Calyx erect or declined, equally 5-toothed or 2-lipped (upper lip 3-toothed, lower 2-toothed);
verticillasters (2–)6- to many flowered, separate or in panicles or racemes; corolla tube
saccate or spurred at base.

6a. Corolla tube with a conspicuous elongated spur at base or on basal half; calyx lower lip
somewhat truncate; nutlets minutely pitted ............................................................................................... 87. Ceratanthus

6b. Corolla tube saccate or short spurred at base; calyx lower lip ± 2-toothed; nutlets smooth or dotted.
7a. Upper corolla lip deeply 3-cleft at apex, middle lobe widened, notched; posterior filaments

dilated, pilose on outer side at base ........................................................................................................... 85. Skapanthus






























































































































