


12b. Calyx parted to base, lobes linear or linear-lanceolate; corolla without ribs or deep
furrows ............................................................................................................................ 12. Onosma

11b. Anthers free, not sagittate at base; corolla lobes mostly not toothed.
13a. Stamens exserted; nutlet with a cupular emergence abaxially, attachment

scar below middle adaxially; gynobase narrowly fastigiate ................................ 35. Craniospermum
13b. Stamens included; nutlet without a cupular emergence, attachment scar

basal; gynobase flat.
14a. Corolla zygomorphic, lobes unequal ........................................................................ 13. Echium
14b. Corolla actinomorphic, lobes subequal.

15a. Style undivided; nutlet smooth, attachment scar with umbilical tissue ....... 14. Pulmonaria
15b. Style 2- or 4-divided; nutlet tuberculate, attachment scar without umbilical

tissue.
16a. Nutlet with short stipe at base; stamens spirally arranged; style

shortly 2-cleft ................................................................................. 10. Stenosolenium
16b. Nutlet without stipe; stamens in single whorl, if spirally

arranged (Arnebia decumbens) then flowers yellow; style twice 2-cleft
...................................................................................................................... 9. Arnebia

10b. Corolla throat or tube with prominent appendages, longitudinal folds, or hair bands.
17a. Calyx lobes unequal, strongly enlarged in fruit, bilaterally compressed, becoming some-

what clamshell-shaped .......................................................................................................... 38. Asperugo
17b. Calyx lobes subequal, slightly enlarged in fruit, not clamshell-shaped.

18a. Attachment scar concave, with umbilical tissue, margin with ringlike emergence.
19a. Corolla appendages below throat ................................................................................ 16. Nonea
19b. Corolla appendages at throat.

20a. Stamens and corolla appendages at same level; corolla lobes dentate ........ 18. Symphytum
20b. Stamens below corolla appendages; corolla lobes not dentate.

21a. Corolla appendages short pubescent; plants sparsely strigose or hispid
................................................................................................................... 15. Anchusa

21b. Corolla appendages pilose; plants short strigose, bristly .................. 17. Gastrocotyle
18b. Attachment scar not concave, without umbilical tissue or ringlike emergence.

22a. Anthers mucronulate at apex; nutlets ovoid, smooth, white or gray ................. 8. Lithospermum
22b. Anthers not mucronulate at apex; nutlets not ovoid, often not smooth and/or

not white or gray.
23a. Nutlets with glochids or wings.

24a. Gynobase flat; stem leaves subglabrous.
25a. Abaxial surface of nutlet with cupular or crownlike

emergence formed by confluent bases of glochids .................... 31. Actinocarya
25b. Abaxial surface of nutlet without emergence; glochids on

adaxial surface coherent into wings ..................................... 32. Metaeritrichium
24b. Gynobase fastigiate or subulate; stem leaves bristly, rarely

glabrous.
26a. Corolla limb shorter than tube; stamens and style exserted.

27a. Stamens inserted above appendages; anthers much shorter
than filaments, base not hastate .......................................... 45. Solenanthus

27b. Stamens inserted below appendages; anthers ca. as long
as to longer than filaments, base hastate.

28a. Nutlets globose or ovoid, ca. 15 mm, without prickles,
broadly winged .................................................................. 44. Rindera

28b. Nutlets compressed, ovate, ca. 6 mm, margins without
wings, with dense glochids ........................................... 43. Lindelofia

26b. Corolla limb ca. as long as to longer than tube; stamens and style
included.

29a. Attachment scar at apex of nutlet.
30a. Abaxial cupular emergence of nutlet broadly

winged ........................................................................ 47. Mattiastrum
30b. Abaxial cupular emergence of nutlet not winged

................................................................................... 42. Cynoglossum
29b. Attachment scar at or below middle on adaxial surface of

nutlets.


































