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Section 3. Solutoracemosa JV. Petr. 
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stagnus-castusy lds 7 Ri cer veka) couceiinsuueliu ci snd eure wimect is 0 buns, 

Genus 1239. Clerodendron L. 

XXIV 
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PREFACE 

The Boraginaceae, with 52 genera — about 350 species — account for a 

large part of the gamopetalous families treated in the present volume (XIX). 

M. G. Popov, corresponding member of the Academy of Sciences of the 

Ukrainian SSR, who is responsible for this section, has studied this family 

for many years. One of the difficulties he has encountered concerns the 

boundaries between the genera which have been repeatedly revised in the 

Soviet as well as in the foreign literature. Also many of the available 

specimens are incomplete. As a result there has been in some cases a 

departure from the procedure followed in the Flora in the presentation of 

material (extensive notes, numerous varieties, etc.). 

Convolvulaceae, treated by Yu.S. Grigor'ev, and Cuscutaceae, treated by 

A. Ya. Butkov, are also families notable for their novel presentation as well 

as for their commercial value. 

The Editors 





1 Order 36. Tubiflorae AGARDH. 

Flowers usually bisexual, typically of 4 whorls (i. e., with 1 whorl of 

stamens). Corolla gamopetalous, regular, often symmetrical; stamens 
inserted on corolla, usually 2—4 owing to reduction, rarely 5, pistils mostly 

of 2, rarely of 3—5 carpels; ovary usually superior, 2—5-locular, rarely 

1-locular; ovules many or few in each locule, with 1 integument; endosperm 

highly or poorly developed, sometimes absent. Herbs or shrubs, with alter- 

nate or opposite, rarely reduced leaves, sometimes leafless. 

Family 134. CONVOLVULACEAE* JUSS. 

Flowers borne singly in axils of leaves, otherwise few or many in cymous 

(type of dichasium) or subcapitate inflorescences, actinomorphous, nearly 

always bisexual. Sepals 5, free or connate at base, sometimes unequal, in 

fruit usually persistent, enclosing fruit, or deflected to one side. Corolla 

of 5 petals, gamopetalous, funnel-shaped, campanulate, rarely patelliform 

or tubular, its limb 5-lobed or prismatic with obsolete lobes. Stamens 5, 

inserted at base of corolla, alternate to lobes; filaments sometimes unequal, 

often dilated at base, mostly entirely hidden, rarely exserted from corolla. 

Pistil 1; ovary superior, 1-locular or with 2—4 (or more) locules; styles 

1—2; stigmas entire, capitate, sometimes 2-lobed or stigmas 2. Fruit 

usually a few- or 1-seeded capsule. Annual or perennial herbs, often with 

twining stems, also shrubs and semishrubs. Leaves alternate, often entire, 

rarely more or less lobed or dissected; stipules usually lacking. The 

leaves and stems of many species contain a milky juice. 

Genus PORANA* 

Porana sichota-alinensis Krysht., Oligocene, Uss. (Amagu River). 

Key to Genera 

1. Stamens exserted from corolla; styles 2; flowers small, crowded 

at apex of stem in short spicate or subcapitate inflorescence; 

corolla with distinct, oblong or lanceolate-oblong lobes. Low semi- 

SIMU Waka impoMeice ibis) SuaneNlIleenes! BNA) 4 66 Sua bla ooo ioe Gressagle: 

* Treatment by Yu.S. Grigor’ev. 



+ Stamens not exserted from corolla; styles 1, with 1 or 2 stigmas; 

flowers usually larger; lobes of corolla usually very short, often 

barely, vasdip lem eaey eae) ae ctcniet eterna ewer tom -tien --alel Mn e-Voie 2. 

2. Styles with 1 capitate stigma .......-.-+.-.-.. 1176. Ipomoea L. 

+ Styles with 2 linear or elliptic stigmas ........ ee oo nc ok aloe oat 3. 

3. Calyx subtended by 2 large, amplexicaul bracts different from cau- 

line leaves; stigmas elliptic or oblong-elliptic. 1178. Calystegia R. Br. 

its Calyx not subtended by bracts or bracts very narrow, linear; upper 

cauline leaves sometimes so close to flowers as to be mistaken for 

bracts, but then their shape very similar to lower cauline leaves. ‘ 

Stigmas linear-cylindrical or oblong-linear ....1177. Convolvulus L. 

Genus 1175. CRESSA* L. 

L. Sp. pl. (1753) 223. 

Flowers sessile or subsessile, borne singly in axils of upper leaves, 

together forming capitate or spicate inflorescence; sepals nearly equal; 

corolla funnel-shaped, deeply 5-partite, lobes divergent in open flower; 

stamens 5, filaments long, exserted from corolla; styles 2, stigmas capitate; 

ovary 2-celled, with 4 ovules; capsule 1-seeded, dehiscing by 2—4 valves. 

Low, strongly branching semishrub, with small leaves and flowers. 

About 3—4 widely spread species, particularly in the tropics and sub- 

tropics. 

1 (C2 cretica WanSpy ple ed. 1 (1758))i222- led arlem Losis asl melanie 
Boiss, He lore iV, 14s Grosse, Wie) Kavi sila 23 0's Ela yee let. Oclignmsils 

Bale. Il, 41. —C. cretica subsp. genuina Palib. inMat. Pl. Kavk. 3/7 

(1913)b; in Russk. bot. zhurn. 3 (1915) 23. — Exs.: G.R.F. No. 17309. 
Perennial semishrubs, 5—30cm high; stems erect or ascending, pro- 

fusely and densely branching, very densely leafy, stems and leaves with 

more or less dense appressed or spreading hairs; leaves small, sessile, 

thickish, usually dimorphic, cordate-ovate or ovate on stems, oblong-lan- 

ceolate or linear-oblong on branches. Flowers sessile or subsessile, more 

or less crowded in densely spicate or subcapitate terminal inflorescences; 

calyx subtended by 2 bracts, ca. 2.5—3 cm long, appressed-hairy; sepals 

oblong-obovate or spatulate; corolla tube as long as calyx, lobes shorter, 

oblong or lanceolate-oblong, with hairy tip, recurved at flowering; filaments 

long, like styles markedly exserted from corolla; stigmas capitate; capsule 

conical-ovoid or ovoid, much longer than calyx, hairy above, usually 1-seeded; 

seeds oblong or ovoid-oblong, very finely alveolate, dull. Fl. June-September. 

Solonchaks and saline shores. — Caucasus: Cisc., E. Transc.; Centr. 

Asia: Kara K. (part of Mtn. Turkm.), Amu D., Syr D., Pam. -Al. (S). Gen. 
distrs:,) We and) bh.) Meds Balk DAs Mame. Acie —iheureceeircairaees traces elites 

also Africa and Arabia. Described from Crete. Type in London. 

* From the Greek kreterin —Cretan plant. 



Genus 1176. IPOMOEA* L. 

L. Sp. pl. (1753) 153. — Pharbitis Choisy in Mem. Soc. Phys. Genev. VI (1833) 438. 

Flowers 1 or few on axillary peduncles; bracts small, on pedicel, not 

adjacent to calyx; sepals 5, variously shaped; corolla usually regular, 

funnel-shaped-campanulate, nearly entire or slightly lobed; stamens 5, 

filaments widening below; style 1, stigma capitate, sometimes more or 

less lobed. Capsules 2—3-locular, 4—6-seeded, dehiscing by 4—6 valves. 

Annual or perennial herbs, often with twining stems. 

To 300 species, most of which are widespread in the tropics. 

1. Cultivated perennial, with large edible tubers ... *I. batatas (L.) Lam. 

+ MUTA nO GW ATINC MLAS Os WiC Gira.) Fergie ds iss io gs) ie 1S) oea 16. os es biclinel eee eek ae Bye 

Ze WloweEs lance COLollagecay, +o) Ci LOMO. 1.1.14). *I, purpurea (L.) Roth. 

ct Elowensesmlallcmcorollay i. lo rman OMOu-. teuesimcey ose e c) enone ee 3. 

SeStemspanculeaves olabrous (EeiSiberia and the Har Hast). liee ae 

MEATS [etree eRe, MBE online: Wo) US ty lig salomraica (1G,)) ieies: 
ate Stems and leaves stiff-haired (tropical plant, in the USSR confined 

tO Hae SoOwasiea oak or Cereal ANetey) 45 ese we ae ee boo eo de ees 

Me teh 205) ate YES CU he fa ak A 2. I. hispida (Vahl) Roem. et Schult. 

il 1G silosaica (ib,)) 1eeres, Syas, I (SOS) Sse Cliorsy/ aia IDS, Ieieccla, ID, 
aics Wweez, Wil, iene, -Galatme, I, AG4s Ibelo, Il, INOS, IU, 1, Be ikonmn,- 

Fl. Man'chzh. If, 1, 308; Liou-Tchen-Ngo et Ling Yong, Fl. Illustr. Nord. 

Chine, 1, 33.— Convolvulus sibiricus L. Mant. Pl. 11 (1771) 203. — 
Caran pes tas allniversic; lil 26.05) anichane: (1776) 723, non Willd. — 

Gs 2 ILAG C= WCMASMI=INGO. Sie Wiayes VeOraye, ICs eels WUE 

Annual; stem 30—70cm long, usually with long twining branches, entire 

plant glabrous; leaves more or less long-petioled, cordate, becoming long- 

acuminate. Peduncles axillary, as long as leaves or shorter, usually with 

1—3 flowers, rarely with numerous flowers, in fruit distinctly thickened 

distally; sepals oblong or oblong-ovate, ca. 5mm long, acute; corolla funnel- 

form-campanulate, pink or white (?), ca. 15mm long (about three times as 
long as calyx); stamens unequal, lower part of filaments widened, papillate; 

capsule conical-spherical, 6-8 mm long, with small beak, 2-celled, 4-seeded; 

seeds oblong, trihedral (one face inflated), dark, nearly black, with very 

small whitish outgrowths. August—September. 

Crops and fallow lands, meadows. — E. Siberia: Dau. (Selenga); Far 

East: Uss. Gen. distr.: Mong. (NE), Ch. (Manchuria, N. Ch.). Described 
from Siberia. Type in London. 

2. I. hispida (Vahl) Roem. et Schult. Syst. IV (1819) 238; Hall. f. in 

Engl. Bot. Jahrb. XVIII, 123.— Convolvulus hispidus Vahl, Symb. 

Bot. 111(1794) 29.—Ipomoea eriocarpaR. Br. Prodr. Fl. Nov. Holl. 
1 (1810) 484; Choisy in DC. Prodr. IX, 369; Clarke in Hook. Fl. Brit. Ind. 

* From the Greek if — worm, omois — similar; twining plant similar to Convolvulus. 



IV, 204.—I. sessiliflora Roth, Nov. Pl. Spec. (1821) 116.— Convol- 
vulus eriocarpus(R. Br.) Spreng. Syst. 1(1825) 598.— C. sessili- 
florus (Roth) Spreng. Syst. 1(1825) 598. — ; 

Annual; stem 1—2m long, twining or trailing, stiff-haired; leaves more 

or less long-petioled, oblong-lanceolate, ovate-lanceolate or ovate, cordate 

at base, gradually acuminate or acute, sparse hairs. Axillary peduncles 

very short, usually with 1—3 crowded flowers, rarely flowers numerous; 

sepals acuminate with broad base, ca. 7—8 mm long, stiff-haired; corolla _ 

ca. 7—9mm slightly longer than calyx, tubular-campanulate, with 5 bands 

of hairs, pink or red; stamens unequal, hidden in corolla, filaments broad- 

ened below; capsule slightly shorter than sepals, ca. 5—6 mm across, 

broadly ovoid or subglobose, 4-valved, 4-seeded; seeds ca. 2.5mm long, 

slightly wrinkled, nearly smooth. Fl. July—August. 

A weed of irrigated areas in the southern part of Central Asia. — Centr. 

Asia: Pam. -Al. (lower reaches of the Kafirnigan River). Gen. distr. : 

Tropical Africa, Madagascar, tropical Asia (north up to Afghanistan), N. 

Australia. Described from E. India. Type in London. 

*I, purpurea (L.) Roth, Bot. Abh. (1787) 27; Post, Fl. Syria Palest. 
ainGlsibn, GK Il, Wwols IE Al4o— COmyolvyulMms jowlwejotieSwWS Ib, So. jell. 

ed. 11 (1762) 219.— Pharbitis purpurea/(L.) Voigt. Hort. suburb. 
Calc. (1845) 354; Hayek, Prodr. Fl. Balc. II, 36; V. Petrov in FI. Yugo- 

Vost. VI, 55.— P. hispida Choisy in Mém. Soc. Phys. Genév. VI (1833) 

AAs — Mess lelefent, UU IN, OW, 85) ate, WHO), 

Annual; stems long, branching, twining, with sparse hairs; leaves with 

long petioles, usually exceeding blade, broad, cordate, acuminate, with sparse 

hairs. Flowers 1 or 2—4 on long axillary peduncles; sepals ovate-lanceo- 

late, more or less acuminate, more or less pubescent in lower part; corolla 

large, ca. 4—5 cm long, funnel- shaped-campanulate, red, sky-blue or violet, 

sometimes tube or entire corolla white; stamens much shorter than corolla 

with glabrous filaments (without papillae); capsule 3-celled. Fl. June— 

August (September). 
An ornamental plant of American origin. Widespread in gardens and 

parks in the southern regions of the USSR. 

*I, batatas (L.) Lam. Tabl. Encycl. 1 (1791) 465; Clarke in Hook. FI. 
Brit. Ind. IV, 202; Baker et Rendle in This-Dyer, Fl. Trop. Afr. IV, 2, 

175; Gagnep. et Courch. in Lec. Fl. Indo-Chine, IV, 240; Van Ooststroom 

in Blumeay lll, 3, 512)— Convolywhus) sbavadas) lass ps ples @iss) els 
C. edulis Thunb. Fl. Jap. (1784) 84.— Batatas edulis (Thunb.) Choisy 
in Mém. Soc. Phys. Genéve, VI (1833) 435 et in DC. Prodr. IX, 338; Mig. 
Hi Neds winds il. 599% 

Perennial; plant with large oblong or fusiform tubers; stems trailing 

or ascending, rarely twining, to 3—5m long, glabrous or more or less hairy; 

leaves more or less long-petioled, broadly ovate or subrounded, acute or 

obtuse, broadly cordate or truncate at base, entire, more or less lobed or 

3—5-(7-) partite, glabrous or with sparse hairs. Axillary peduncles slightly 

longer than or as long as petioles, with 1 or few (or even numerous) flowers; 



sepals oblong or oblong-ovate, 7-12 mm long, glabrous or hairy; corolla 

campanulate or tubular-campanulate, ca. 3—4.5 cm long, pale violet; sta- 

mens unequal, hidden in corolla, the filaments broadened at base; capsule 

ovoid, usually 4-valved. 

I. batatas is cultivated for its tubers which, like potatoes, are used as 

food, in the production of starch, molasses, etc. It is widespread in tropical 

and subtropical countries, and has recently also been introduced in the 

USSR, mainly in the southern part of Central Asia and the Caucasus. 

Described from India. Type in London. 

Genus 1177. CONVOLVULUS* L., 

lp Sao wil; QUES) LES. 

Flowers 1—3 in axils of leaves, more or less long-peduncled or forming 

a kind of dichasial inflorescence, or crowded in a capitate inflorescence; 

calyx usually ebracteate; sepals equal or the outer different from the inner, 

sometimes 2 outer sepals larger than the 3 inner ones; corolla funnelform- 

campanulate, with very short and broad, sometimes barely discernible, 

rarely more or less well developed lobes; stamens 5, inserted at base of 

corolla, filaments sometimes unequal, often broadened in lower part; styles 

1, with 2 linear-cylindrical stigmas; ovary 2-locular, ovules 4; capsule 

2-celled, 4-valved, 4-, rarely 1—3-seeded, sometimes indehiscent, with1 seed. 

Perennial, rarely annual herbs, with twining or erect stems, semishrubs or 

shrubs, sometimes profusely branching with spiny branches. Leaves alter- 

nate, usually simple or entire. 

Most of the 180 —190 species Mediterranean. 

1. Strongly branching shrubs or semishrubs, with stiff, spiny branches. 2. 

a Semishrubs or herbaceous perennials; branches stiff but not spiny . 7. 

Ze CaveSmhenenvatihnastatenCcObdaveLor rounded base we eee eee oe 

+r NC ayesEwal tla euMmcabe DASE ee eles Al a ee kL She a 1S tance: Been maga D. 

Bo Leaves densely covered with appressed hairs, thus often silvery- 

silky. Juvenile branches densely tomentose, velutinous ......... 

SUG RO LO 1G) DA RpRCAue Seu NS hash Sak OL Ly Bre oh To RRR 3. C. olgae Rgl. et Schmalh. 

ai LEAVES wilelourouls) Oie yada oes INMBUTES big a A bso 6 6 4 oo 4 6 5 oO Oe As 

4. Juvenile branches densely covered with short appressed hairs..... 

30. dl ne cid aN ait Hic aa Mee ae Saar en Wehner a 1. C. lycioides Boiss. 

7 Juvenile branches and entire plant glabrous, very rarely short- 

EOMMETALOS Cx. peairs y. hike ala ered ote PEAR aE SRE Se aEDT fe 2. C. campanulatus Zapr. 

5. Sepals glabrous or with sparse hairs, unequal, the outer 2 broad, 

ovate-rounded, with cordate base, much wider than the 3 inner 

SEDANS MA yw aoe aie Seis tke Caney 4. C. gortschakovii Schrenk. 

af Sepals more or less densely pubescent, their shape different, the 

Omeie Cialky Sliialaiclhy Clibiercerny sactoren Tavs’ WWeINSIO, os op GG oo G6 bao oe a ole 6. 

* From the Latin convolvere —twine, referring to the twining stems of many species. 



61005 5 

Flowers 2—5(6), at apices of branches, rarely single; calyx 

5—7(8) mm long; plant with divaricate, short, crowded branches, 

forminp Gather compact, Garey tOosies tralling eCush1OnSmi- lene leaeme 

<a. slau mopeney fosa tie Us fina usd olhieule Meet Smee eT cats atetl aie 6. C. tragacanthoides Turcz. 

Flowers 1 (often several or many) on short lateral branches, 
diveronomatan tcl lblcin ole treme mene men air een kei 9. @y fruticosussealis 

Stems, leaves, peduncles and calyx densely white tomentose. 

Leaves broad, elliptic or ovate, rounded at base, short-petiolate. 

Flowers single, on axillary peduncles, large; corolla 30—45 mm 

TOM Gy. Mee ce ome liod arene tema er Ucn Nem emotes crate Nfai tae tetas 26. ©. persicus sls 

Plant different, glabrous or of different pubescence, not 

COMMEN COSTE (Oy) a 2a) Ss) aniston eees Ne Meam stone game Ao taal la'va\!6) Val a (al Mallet eats So 

Leaves saggitate, saggitate-hastate (rarely cordate) at base, 

petiolesvmore or less ongw ra. . Wene orci eyo else wee oF 
Leaves cuneately tapering, rarely rounded at base, sessile or 

SUDSESISM ST a esi a er cite sla) eet ee ROR ane Lhe: ole A 2s 

Semishrubs, with short cespitose shoots and long, long-branching, 

erect stems. Corolla pale yellow, 25—35 mm long, glabrous, with 

short, broadly triangular lobes... 28. C. pseudoscammonia C. Koch. 

Herbaceous plants, with twining, rarely trailing or ascending 

stems. Corolla with 5 bands of more or less dense hairs; 

rarely) ClabrOuUs Aoeriiie ver.) cel ah eather amen cnperte ts piss atch be een aS 10, 

Stems more or less densely long-spreading-hairy. Corolla 

OOF see 0) caghagh:l ovale be os Ghomale Goleyela ola oa B.SicLane 27. C. hirsutus Stev. 

Stems glabrous or with scattered thin hairs in upper part...... ele 

Corolla 15—26 mm long, pink, rarely white, glabrous or with 

)) bandsvort hauesvalboves As wWieeGin meneame 30, ©. arvensis 1: 

Corolla (20)25—40 mm long, yellow, with 5 reddish bands, these 

glabrous or with inconspicuous hairs. In the USSR confined to 

thevsouthernycoast ofithes Gime arw.asuemeee ene 29. S. scammonia L. 

Sepals glabrous. Leaves also glabrous, rarely with appressed 

haimsPbene ait hy si ese yaa Alle, ciel ve wie den natae womanee yh ccUcnie wt cc ee ca ee ee eer 13}, 

Sepals more or less densely pubescent, rarely glabrous, but both 

sustaces otleaves more orsless) denis eliyainaiiey aie. soi) eh ene eee 14, 

Sepals rounded, with small mucro (Dzu-Tarb., T. Sh., Pam.- Al.) 

or ceoMos ek cto arc) Cris ic) tou mona iienie: ole 14. C. pseudocantabrica Schrenk. 

Sepals more or less long-acuminate (Mtn. Turkm.) .......... 

DUNE OY 5 eer Nan cet ie SE SLE mee ted “et aniea (atts 15. C. ascabadensis Bornm. et Sint. 
Sepals obovate, rounded at apex, ca. 3—4mm long, with dense 

appressed-sericeous hairs and hairy-ciliate margin. Corolla 

whites 5-69) long swith 5) rather distineh 1obesi.:s. -) seen 
Stl hPMeMiectn a heitte; ter ih ser(sey wolneu Mot Sy jay Davi “outa ar Mis ait aN Reoueeerta Re Lea aiie tv. €. erinaceusidb: 

Sepals acutish, acute or acuminate. Corolla usually larger..... 5); 

Outer sepals (7)8—12 mm long, broad, elliptic or ovate, inflated, 

rather long-, rarely short-acuminate, with dense appressed hairs; 

inner sepals shorter, rounded with rather long mucro. Corolla 

pale yellow, (18)20—30 mm long. Stems and leaves with dense 

Ell 0) NASSSSC! Sigh COIs! NEWS) 5 5S. 66 5 5 6 ook 23. C. holosericeus M. B. 

Sepals different, not inflated; corolla usually white or pink ..... 16. 



16. 

GE 

23s 

24, 

Zoe 

Stems more or less numerous, rather dense with divaricate 

branches in lower part, simple (like branches) above, bearing 

1—2(3) flowers. Leaves linear-subulate, ca. 0.5mm wide, cana- 

ficulate abover «Corolla lé—23 mun long (Centr: Asia) ns +4 5 

ah MEG tag ‘eI tha nai a Poo oe Cu kreauseanus Roeser schmiallh: 

ATIC TCM UM usw neem erioMtebe te le)i-ca lc ior'e cien urea aBemhoMccees: tains (7a) eMeme. suelo) Ye 17 

Flowers few, crowded in capitate inflorescences at tips of stems 

(sometimes at tips of lateral branches) sometimes singly in axils 

of upper leaves. Sepals with more or less dense very long hair 

or short-haired with long hairs only above; outer sepals long- 

acuminate. Stems and leaves covered with dense appressed sil- 

VemyaWaliss -UsSUalliy SeriCCOUS, sk. fee tees Ue eoteteeis tee. te een oe LB. 

sez amate lhe I Catron cr ter iedte tage .e cs cece met ol 4) enue elicer eUkcal Siler ney) met teers) lsh ke Ze 

Plant with short branching caudex, forming small tufts, with more 

or less numerous rosettes of leaves and few flower-bearing stems 

(KSrrciitrante ay) rete ore A careiae en ek MR ai remit AN SY ee Rpg OF 19. 
Plant with short caudex and 1 or few flower-bearing stems, 

Wathout rosettest@@aucasucranduNitm. aurckm.) as se enen nner 20. 

Nepalsrsquamosie wath densieilone mains vy. kas. Mle we Mole, eee 

SG) CUCU star eer acey” Rae gran Sa meni nt fps 22. C. tauricus (Bornm.) Juz. 
Sepals with dense short appressed hairs and scattered long hairs 

(hese more dense above)i = ..2 5.0. = 21. C. sericocephalus Juz. 

Corolllan20—25 (20) mamlongel nies en senile 19. C. commutatus Boiss. 
Cool liay'0 —MowmamlOngy sus sisacten sc es ils Moet le 20. C. calverti Boiss. 

Herbaceous perennials with trailing or ascending stems, 2—20 

(rarely to 30—40)cm long. Stems, leaves and calyx with dense, 

appressed hairs, silvery-sericeous. Flowers single, or several 

in small, dense intlorescences) 25 5.4.25. . Eye Se Line RRR SH Zieh 

JEL Liaty, rach Owe SKSHSMC SOS Sy Oba eATeXS) alee waves ay Ph iy Lok eg MEMEO oh Guibs) ich OUMOne oie Zoe 

Leaves linear or linear-oblanceolate, narrow, (0.5)1—4(5) mm 
wide. Flowers always single. Corolla (8)9—15mm long........ 

SMetecoN eRe ciel a ionlee Sia er c /cey sia) os Soe CME «uc oie 25. C. ammanii Desr. 
Leaves wider, (5)6-25 mm wide(only the uppermost sometimes 

narrower). Flowers in small, dense inflorescences, rarely single. 

(COimolllicy LA ayianuedl Jkovaveyy, Sem aeietn is diols apomemews. Sie 24. C. lineatus L. 
Stems 60—100 cm high, thick, sturdy, erect, with long divaricate 

branches, and appressed or spreading hairs. Flowers more or 

less many, borne singly in spreading, long-branching, dichasial 

inflorescences. Sepals 3—5.5mm long, with more or less dense 

appressed hairs; corolla 10—23 mm long, red or bright pink; cap- 

sule 5—7 mm long, glabrous; sepals curved outward or even down- 

ward. Plants of loess foothills of southern Central Asia ....... 

FF ele tera. Cue cum ead oceans Sena 16. C. subhirsutus Rgl. et Schmalh 

pleura tC TGerit We Sa aM ole ees ues Mra il ei cae sell ay as ogee Wali dtars yee ts aad 24, 

Herbaceous plants with rather weak, usually ascending, rarely 

Grectustemse) Sepallsywathudense@lonovnairs. ce. ieee 4 se Sie a ee 295. 

Herbaceous plants, often semishrubs, with short woody shoots. 

Stems herbaceous, sturdy, erect. Pubescence of calyx different .. 26. 

Outer sepals acute or acutish, the inner acuminate. Corolla 

(QMO SNe immnelonaws wien tne LOGOS a 18. C. pilosellifolius Desr. 
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at Outer sepals more or less acuminate (rarely acute), the inner 

rounded, with long mucro. Corolla (10)15—25mm long......... 
eisai 6. Loe OME DRC OUI tle el ip Aaa eos ome e Nemons rate crstere Pot 17. C. cantabrica L. 

26. Leaves, at least the median and upper, ovate or subrounded, 

always rounded at base. Stems and leaves spreading, densely 

VAUIOWBISK. aire (ah SielGmomint Gunorola SD vai o,slo 11. C. divaricatus Rgl. et Schmalh. 

+ IDEEVOS Chvateiceingr, WES BIDS 55640 0p cb oo Dao OOD OOO Zils 

Dn Seoeils) (2) 8—Aioowan OMe gig 4 8 ols s'5 ob oo Ao dao pe bio oo oO Coe 28. 
+ SEOeuls, S— TH iamtan Moyers Gio io! co's o'a io oo Old 6 Ope OOS OO Ao oo oo 6 29. 

28. Sepals short-acuminate, glabrous or more or less densely short- 

haired conolla, 91 5m Tonos i lantsnot sandyad es eiss-yei em amememte 

(10: (C2) korolkovar Roly et) schimciiat 

F Sopalg ae or cee Sieve Seengaey hairy; corolla 8-11 mm 

long. Plants of pebbly and sandy-clayey deserts............ 

SARTO Re le ia, amet, Bie 9. C. hamadae (Vved.) V. Petr. 
29. Sepals densely Fiene, Mewes oblong or oblong-elliptic, ca. 

Byrmao) voaiag’ NICK ONG a5 8S. 6y.o00 ba o.oo oue 8) oe V2 © a michel SoninVene eins 

ate Sepals with appressed or semiappressed hairs. Leaves narrower. . 

Selita is tuis a en UneOy ey reer cil, IN Ua ae Rleacet ail UREN evi esMae 8. C. subsericeus Schrenk. 

Section 1. ACANTHOCLADA Boiss. Fl. or. IV (1879) 84; V. Petrov 
in Byull. Mosk. obshch. isp. prir. XLIV, 3, 132. — Shrubs or semishrubs, 

with firm spiny branches. Flowers 1 or few in small dense inflorescence. 

Ovary glabrous or more or less pubescent. 

i, GC) ly.cioides Boiss. Diaen. ple la (1Sain2en aC. ale ioc arlkygenmayute 
Y. lycioides Boiss Bl. or. EV (1879) 864 1Cs) Ven oc al uishimiuls aVee tas 

in Byully Mosk= obshich) spy pric. Shien Ss Osia) M32) ext. Crm 
Cha nicusmuipsky inisiched: 

Divaricately branching shrub, with firm spiny branches; perennial bran- 

ches with grayish-dark brown bark, glabrous; young branches gray-green 

with dense short appressed hairs; leaves glabrous or with sparse hairs 

of several kinds, lower leaves on branches often elliptic or oblong-ovate, 

cuneate at base, the upper oblong or oblong-triangular, hastate at base or 

cuneate with obtuse auricles; sepals 2—5mm long. Flowers single in 

axils of leaves; pedicels 10—20mm long, sparsely pubescent; sepals ellip- 

tic or oblong-elliptic, rounded at apex, 5mm long, glabrous, stiff; corolla 

15—20 mm long, white (or pink), with 5 bands of hairs at least inside. 

Ovary glabrous. Fl. (March?) April—May. 
Dry stony slopes. — Centr. Asia: Pam.-Al. (S. and C. Tadzhikistan). 

Gen, distr.: Iran. Described from Iran (Shiraz). Cotype in Leningrad. 

Note. Boissier wrongly describes the corolla as glabrous. 

A (Cs Cehaapenmiullenbs ZAzyory wie Ways ‘Wecvaa, IBevay AIN, Ms wd, I: (1933) 

13. — CC; llevlocalycinusmv) Petr.) i ByulleWioske Obsiichs isijosssovile. 

IID, BCBS) BH, “esx jos moral Boiss, 
Spiny, divaricately branching shrub to 1.5m high; perennial branches 

glabrous, reddish-brown, sometimes shiny, their numerous short branch- 

lets strong, branching, leafy, green when young, becoming acute spinous, 



(11) 

Wey, 

PLATEI. 1—Convolvulus hirsutus Stev.; 2—C. persicusL.; 3—C. erinaceus Ldb., 
flowers with withered corolla. 

11 
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glabrous (rarely short-haired), leaves 1—1.5(2) cm long; glabrous, coria- 
ceous, broad- or oblong-triangular, rarely lanceolate, at base hastate (with 

obtuse auricles), cordate, rounded, rarely broadly cuneate, apex rounded, 

petioles 1—3 mm long. Flowers solitary, axillary; pedicels thin, glabrous, 

ca. 1cm long; calyx glabrous, of 5 lanceolate, spreading, green, acute, 

3.5mm long leaflets; corolla 9mm long, light pink, nerves deeper colored, 

campanulate, tube ca. 2.5mm across, teeth 5, triangular-lanceolate, acute, 

ca. 1.5mm long; stamens 5, approximate in bundles, filaments ca. 4.5mm 

long; anthers oblong, 2mm long, with nearly parallel cells; styles gla- ~ 

brous,5mm long. July. 

Steep, stony and rocky slopes. — Centr. Asia: Pam.-Al. (known only 

from a few points in S. Tadzhikistan), Endemic. Described from Kara- 

Tau Mountains in S. Tadzhikistan. Type lost (?). 
Note. No herbarium specimens with flowers and fruit are available, 

nor have I seen the type specimen with its single flower. The present 

data onthe flower are therefore copied fromthe original description. Need- 

less to add, a revision is required. 

3. C. olgae Rgl. et Schmalh. in Izv. Obshch. lyubit. estestvozn. antrop. 
i etnogr. XXXIV, 2 (1882) 55; O. and B. Fedch., Perech. rast. Turk. V, 

20. = €.) Wen oO CailiysG en WS.) Petr. nb yu NViOSlObShichs sais psy salsates 

XLIV, 3 (1935) 132, ex p. non Boiss. / 
Perennial; low-growing, dense divaricately branching spiny shrub form- 

ing rather large spiny cushions (to 70—80 cm across); perennial branches 

gray-brown, sometimes with residual hairs; young branches very densely 

hairy, velutinous, bearing large spiny branchlets; leaves of various shapes 

with densely appressed hairs usually appearing sericeous, elliptic with 

cuneate base or ovate-triangular or oblong-triangular, at base hastate 

(but with obtuse auricles), rounded or truncate, petiolate; petioles 2—5 mm 

long. Flowers single, in axils of leaves; pedicels (20)30—45 mm long, 

downy, the median with 2 small caducous stipules; sepals broadly elliptic 

or obovate, 6—7 mm long, with scarious margin, glabrous or the median with 

sparse hairs; corolla 17—19 mm long, pale pink, with 5 bands of hairs on 

the outside; ovary glabrous; capsule glabrous, ca. 7—8 mm long, slightly 

flattened above; sepals horizontal in fruit. May—June. 

Pebbly and stony slopes in lower mountain belt. — Centr. Asia: Pam. 

Al. (basin of Kashka Dar'ya River, Zeravshan valley). Endemic. Described 

from Zeravshan valley (Dashti-Kozy). Type in Leningrad. 

4. C. gortschakovii Schrenk in Fisch. et Mey. Enum. Pl. a Schrenk 

lect. 1(1841)18; Ldb. Fl. Ross. Ill, 1, 88; O. and B. Fedch:, Perech. 

rast. Turk. Ve (1916)) 29nV. (Petre ime Byull Mosks obsheh. isp. pris. 
DOIN wie}, LSI4ES Goal Jail ZAeyoy) Silo) ID BAO, == lene Selaicomllss Ike. 

Shrub or semishrub with dense divaricate branches, sometimes nearly 

pulviniform, 10—20cm high; branches with more or less numerous, short, 

strong spiny branchlets diverging at right angle; branches, branchlets and 

leaves densely covered with appressed hairs, usually appearing silvery- 

sericeous; leaves oblanceolate, lanceolate or linear-lanceolate, gradually 

tapering at base, acute or obtuse above. Flowers on short (1—2 mm) pedicels, 

borne singly on short lateral branches often terminated by 2 small spines; 
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sepals with scattered hairs, often glabrous, short-ciliate above along mar- 
gin, 8—12 mm long, unequal, the outer 2 broad, ovate-rounded, cordate at 
base, much wider than the inner; corolla 17—22 mm long, pink; capsule 
broadly elliptic, ca. 6 mm long, with sparse hairs at apex. May—June. 

Sands, dry pebbly and stony slopes. — W. Siberia: Alt. (Irtysh River valley), possibly in Irt.; Centr. Asia: Balkh. (Ayaguz, Black Irtysh). 
Gen. distr.: Dzu.-Kash., Mong. Described from Ayaguz (north of Lake 
Balkhash). Type and cotype in Leningrad. 

Note. Very close to C. fruticosus Pall. Available specimens are 
intermediate between these two Species, 

5. C. fruticosus Pall. Reise, II, Anchang (1773) 734; Ldb. Fl. Ross. Ill, I. 87; V. Petr. in Byull. Mosk. obshch. WS], jsheme, QILIAY, 5), SIZ 
O. and B. Fedch., Perech. rast. Apne Wy B88 Teese IL Zap. Sib. IX, 2210.— C. spinosus L, fil. Sp. pl. Suppl. (178i) WS, ie. 1 PAI, I, Ge. 
tab. M. 

Shrub; divaricately branching semishrub or shrub, to 40—50 cm high; 
branches usually long, directed upward, with more or less numerous 
branches of the second order at a right angle, the lower often long and 
branching, the upper Simple, short, sturdy, spiny, rarely all branches rather 
short and plant compact, nearly pulviniform; branches, branchlets and 
leaves with dense appressed hairs, appearing sericeous; rarely leaves with 
more or less spreading hairs, subsessile, oblanceolate (rarely oblong- 
obovate) to sublinear, gradually tapering at base, acute or obtuse at apex. Flowers on (1)2—6 mm long pedicels, borne singly on short lateral branch- 
lets usually terminated by 2 spines; sepals with dense appressed hairs, 
rarely more or less spreading, 6—10 mm long, very variable in shape, broad- ly ovate, ovate, elliptic or elliptic-oblong; corolla (15)17—26 mm long; 
capsule 5—7 mm long, pubescent. April—July. 

Lowland and foothill deserts, less frequent in steppe zone, reaching 
mountains. On stony and pebbly Slopes, pebbly lowlands, fixed sands. — W. Siberia: Irt. (possibly also in U. Tob.); Centr. Asia: Ar.-Casp., Balkh., Kyz. K., Kara K., Mtn. Turkm., Amu D., Syr D., reaches Panag Ale 
(Alai valley). Gen. Chisinie,: Jieenrals Dz Kesh. Mong. Described from 
Irtysh River valley. Type in London. 

6. C. tragacanthoides Turcz. in Bull. Soc. Nat. Mosc. V (1832) 201; 
Liou- Tchen-Ngo et Ling Yong. Fl. Mlustr. Nord Chine, 1, 9.— ©, S joi = Dee CMC Pop giay Iie MurckestanGosge aii 4 (1922) 56; V. Petr. in Byull. 
Mosk. obshch. isp. prir. SILI, Sy UI45,—=— Cs trMeiCOSug f, fiamscinac 
nica Palib. in sched. herb. Acad. — Ie.: M. Pop. 1. c. 65: Liou-Tchen- Ngo et Ling Yong, l.c. tab. I. 

Shrub; low-growing Spiny semishrub 4—10(15) cm high, densely branch- ing, forming rather compact, rarely loose, trailing tuft-cushions: branch- 
lets sturdy, spiny; leaves narrowly linear, rarely oblanceolate, 0.5—4(5—6) mm wide, gradually tapering at base, rounded above, like young branches covered with dense appressed hairs, silvery-sericeous. Flowers 2358). rarely Single at tips of branches, flower-bearing branches sometimes exceeding the others; pedicels 2—5 mm; sepals 5—7(8)mm long, elliptic or oblong- 
obovate, short-acuminate or rounded-truncate, with small mucro, like 



16 pedicels with very dense semiappressed short hairs; corolla 15-25 mm 

Le 

long, pink, with 5 bands of dense hairs; capsule thin, hairy mainly above, 

ca. 4-6mm long. May—June (July). 
Foothills as well as mountains (at low elevations on dry pebbly and 

stony slopes). — Centr. Asia: Dzu-Tarb. (Dzungarian Ala-Tau), T. Sh: 

(NE), Syr D. (Fergana valley). Gen. distr.: N. Ch. Described from N. 
China, between Kyakhta and Wanchuan. Type in Leningrad. 

Note. This polymorphic species has two forms, one with narrow, 

linear or oblanceolate-linear leaves, 0.5—2 mm wide, growing in the Fer-~ 

gana valley, and rarely reaching Tien Shan, described as Convolvulus 

Soin wei IML, ICO Was Guage 1i@raaa, (var. oblanceolata G. Grig.) is 

distinguished by wider, 1.5—5(6)mm wide, oblanceolate or elongate-oblan- 
ceolate leaves and often more long-acuminate or mucronate sepals. It 

occurs in Tien Shan, Dzungarian Ala-Tau, and in the western part of 

Dzungaria and Kashgaria. Both forms occur in N. China. 

Section 2. RIGIDIRAMEA V. Petr. in Byull. Mosk. obshch. isp. prir. 

XLIV, 3 (1935) 135.— Semishrubs with short woody shoots, or herbaceous 
perennials. Stems stiff, erect, long-branching, not spiny. Flowers single, 

rarely in groups of few. Ovary glabrous or pubescent. 

7. C. erinaceus Ldb. in Eichwald, Pl. nov. casp.-cauc. (1831) 11; 
IbGlo, Ik eves, Ul, ay Bes Os eal 1B imecla., IPerecll, ies, Week, W, ee 

Bossy ily ors hve Vi, Pete invByulle Mosks obshchy 1S) piste ee @ainNE 

By USS, == likes 2 Iiclaryeulcl, ews Welds WII 

Shrub; semishrub 25—50 cm high, with short woody shoots and more or 

less abundant, profusely and divaricately branching, long, stiff (often more 

or less geniculately flexuose), herbaceous stems; branches and branchlets 

usually at a right angle; leaves mostly in lower part, often lacking in upper 

part of stem, narrow, linear, stiff, like stem more or less densely covered 

with short, appressed hairs. Flowers 1—3(5) on short lateral branches; 

sepals broad, obovate or oblong-obovate, rounded at apex, ca. 3—4 mm long, 

with dense appressed sericeous hairs and densely ciliate margins; corolla 

5—8(9)mm long, white (?), with 5 densely hairy bands, on the outside, rather 
deeply 5-lobed, lobes wide; capsule ca. 4—5 mm long, more or less hairy 

above. May—July. (Plate I, Figure 3.) 

Hilly sands and sandy plains. — Centr. Asia: Ar.-Casp., Kyz. K., Kara 

K., reaching the Lake Balkhash area and Pam.-Al. (S.). Gen. distr.: Iran 

(N.). Described from the eastern coast of the Caspian Sea. Type in 

Leningrad, . 

Note. Both Petrov and Grossgeim report this species for eastern Trans- 

caucasia, but these records require verification. 

8. C. subsericeus Schrenk in Fisch. et Mey. Enum. pl. nov. I (1841) 
IN)e  WUolloy} /Jalh  Jevoysish,) INU. ila 8S)e O),) euacl 1s, Weclela,. , Raweela.,, wast,  Wwielk,. W, 

SUE Wea detec. Glo Isycillls, IMoSe, Oloslaela, wWsyo5 jorelie, MILI, 8, UsO,— C, ae 

GNECwus Ieilily, cin RUSS) on, dnwsand, SSIS) 24, 
Perennial; semishrub 20—50 cm high, with very short woody shoots or 

many stiff, divaricately long-branching herbaceous stems (branches always 
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turning forward at an acute angle) often grayish owing to more or less dense 

appressed hairs; leaves narrow, linear or lanceolate-linear, tapering at 

base, with more or less dense appressed hairs, caducous. Flowers single, 

rarely 2 on more or less spreading lateral branches; sepals elliptic, ovate 

or oblong-ovate, 5—7 mm long, short- or rather long-acuminate, with dense 

appressed- or semiappressed hairs; corolla white (or pale pink?), 12-16 mm 

long; capsule ca. 4—5 mm long, glabrous, with few hairs only above. June— 

July (August). 
Sandy deserts, on hilly sands. — Centr. Asia: Balkh. (sands near Balkhash, 

Alakul', Muyunkum), reaching Pam.-Al. (sands to the south), and probably 
Kyz. K. Endemic. Described from near Lake Balkhash. Type in Leningrad. 

9. C. hamadae (Vved.) V. Petr. in Byull. Mosk. obshch. isp. prir. 

XLIV, 3 (1935) 135.— C. subsericeus ssp. hamadae Vved. in Schedae 
ad) Herb, Mik As.) Med, xii (1927)132,— ©) subsericeus auct. fl. As. 
IMISCL 0. D.., Mor Seoicon< —(C, ClomuUClaw tis) We leche, ILes IWS. lope ¢ 

HFAM, No. 290. 

Perennial; stem 10—45 cm high, divaricately branching (branches and 

especially branchlets often diverging at a rightor nearly at a right angle), 

with more or less dense short closely appressed, rarely more or less spread- 

ing hairs. Sepals elliptic or oblong-elliptic, acute or acutish, ca. 3—4mm 

long, with more or less dense and rather long semiappressed hairs; corolla 

d= bmn long.) Other characters as in CG: subsericeus schrenk. June — 

August (September). 
Stony, pebbly and gravelly-sandy deserts. — Centr. Asia: Kyz. K., Kara 

K., Pam.-Al. (S. and SW). Gen. distr.: Iran. Described from the foot- 

hills of Kara Tau (N, Pam.-Al.). Cotype in Leningrad. 

Note. Very close to C. subsericeus Schrenk, with which it is linked 

by intermediate forms. 

Economic importance. A widespread species, essentially a pasture plant 

browsed mainly in fall and winter, very rarely in the summer. 

10 Cy korolkova Rel, et Schmalhy in ir: Bot. Sada. V1, 2 (1880))338: 

OL aincl 13, Imecliscla,, Iereclas seers, Mik Wo BAe Wo, Ieee, shal IBhyOUUl,” IIOEN 

GushchyPispenpici ee OWEMY Se loon — Cunt urcomiani cus (On Ktizes avian Petr: 
lls @, LBG.—= Ce Cows Ci twin Weies PUIe COmaA MNT CU Ss ©, Iie, alia Wiel IEXor, 

Sada. X, 1 (1887) 221.—C. eremophilus Pauls. in Botanisk Tidskrift, 

27, 2(1906) 146, non Boiss. 

Perennial; semishrub 15—50cm high, with very short woody shoots and 

few or many rather thin, long, usually flexuose, divaricate, long branching 

herbaceous stems, like leaves with more or less dense short spreading 

(rarely appressed) pubescence; leaves oblong or linear, the upper some- 

times oblong-lanceolate, often with curly margin, with acute tapering base. 

Flowers single, rarely 2—3, on short lateral branches; sepals (2)3—4.5mm 

long, ovate, elliptic or oblong-elliptic, usually short-acuminate, glabrous, 

with sparse hairs or with more or less dense short pubescence; corolla 

9—15mm long, yellowish or pinkish white; capsule ca. 4—5 mm long, gla- 

brous. May — June (rarely August — October). 
Sandy deserts, on fixed sands and sandy plains.— Centr. Asia: Kyz. K., 

Kara K. Endemic. Described from the lower reaches of the Amu Darya. 

Type in Leningrad. 
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Note. The pubescence of the sepals varies widely, from glabrous to 

sparse or dense hairs. V. Petrov separated the form with glabrous sepals 

as C. turcomanicus (O. Ktze.) V. Petr. This is a mistake, if only be- 

cause in the type of C. korolkovii Rgl. et Schmalh. the sepals are also 

subglabrous. Moreover, specimens with glabrous and more or less pubescent 

sepals occur throughout the distribution area of C. korolkovii. 
Economic importance. A pasture plant eaten by cattle, and especially by 

sheep, mainly in fall and winter, very rarely in the summer. g 

11. C. divaricatus Rgl. et Schmalh. in Tr. Bot. Sada. VI. 2 (1880) 338; 

O. and B. Fedch., Perech. rast. Turk. V, 30; V. Petr. in Byull. Mosk. 

obsheh. isp. priz: XIV; 3, 1365— xs. 7G. Rb. No. 14255 Eb Advis Nos 

Zee 
Perennial; semishrub, with very short, sometimes hardly developed 

woody shoots and few or many stems, 20—60cm high, divaricate, long-branch- 

ing, often flexuose, like leaves with dense spreading hairs, herbaceous; 

lower (sometimes only the lowermost) leaves linear-lanceolate or oblong; 

median and upper leaves ovate or subrounded, rarely ovate-lanceolate, 

sessile, usually acuminate, always rounded at base, sometimes very small. 

Flowers single, rarely 2—3 on short lateral branches; sepals (4)5—6 mm 
long, oblong-ovate or ovate-lanceolate, usually rather long-acuminate, 

rarely acute, spreading, densely villous; corolla (10)11—15 mm long, 
yellowish- or pink-white; capsule ca. 4—5 mm long, glabrous, sparingly 

pubescent only at apex. April—May (June). 
Sandy deserts. — Centr. Asia: Kyz. K., Kara K., extending to the Lake 

Balkhash area and Pam.-Al. (S.). Endemic. Described from the lower 

reaches of the Amu Darya. Type in Leningrad. 

Economic importance. A pasture plant eaten, mainly by sheep, in the 

fall and winter grazing period. 

12. C. michelsonii V. Petr. in Byull. Mosk. obshch. isp. prir. XLIV, 

3 (1935) 136.— CG) korolkovii var) michel’sonii V; Petre ly ctor 
Perennial; plant 50-60cm high; stem and leaves with dense spreading 

villous hairs; leaves rather wide, ca. 5—6 mm, oblong or oblong-elliptic, 

tapering at base. Sepals 5—6 mm long, rather long-acuminate, densely 

villous. Otherwise like the preceding species. May—June. 

Sandy deserts.— Centr. Asia: Kyz. K. (southern part). Endemic. 

Described from near the Asil'-Mambet pit in southern Kyzyl- Kum. 

Type in Leningrad. 

Note. I have seen only two specimens of this species. Its status has 

not been proven; its characters are intermediate between C. divaricatus 

Rgl. et Schmalh. and C. korolkovii Rgl. et Schmalh. 

13. C. krauseanus Rgl. et Schmalh. in Tr. Bot. Sada. VI, 2 (1880) 339; 

O. and B. Fedch., Perech. rast. Turk. V, 29; V. Petr. in Byull. Mosk. 

obshchs isp) print.) SSE ook 

Perennial; semishrub, 20—30 cm high, with short, thick, woody shoots; 

herbaceous stems more or less numerous, long and divaricately branching 

in lower part, thin, simple above, bearing 1—2(3) flowers, like leaves densely 

covered with appressed hairs, silvery-sericeous; leaves linear-subulate, 

16 
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ca. 0.5mm wide, canaliculate above. Flowers 1—2 at tips of stems, rarely 

3 flowers on stem; sepals elliptic, short-acuminate or inner sepals short- 

mucronate, 6—7 mm long, with dense, almost appressed silvery hairs; 

corolla 17—23 mm long, white (or pale yellow”), with 5 bands of thick hairs; 
capsule hairy above. June—August (October). 

Stony slopes. — Centr. Asia: Syr D. (apparently confined to the lower 

reaches of the Naryn River in the Fergana valley). Endemic. Described 

from near Tashkent. Type in Leningrad. 

Note. According to the original description that the type was collected 

near Samarkand, but its label refers to the vicinity of Tashkent. Presumably 

neither is correct, as the species has never been collected at either locality. 

C. krauseanus seems to be confined to the lower reaches of the Naryn 

River. 

14, C. pseudocantabrica Schrenk in Fisch. et Mey. Enum. pl. nov. I 

(1841) 21; Ldb. Fl. Ross. III, 1, 89; O. and B. Fedch., Perech. rast. Turk. 
Wen nexapas Vim eLics sine byull Mosk, jobshch. isp.) price, SSLnVeN Smt 

C. dianthoides Kar. et Kir. in Bull. Soc. Nat. Mosc. XIV (1841) 708. — 
C. pseudocantabrica ssp. dianthoides Vved. in Sched. ad Herb. 

Bee SeViede allege ExXSeGiuE INO Znao + Se BPAUVIE. INO ds4: 

Perennial; plant 30—70 cm high, with thick tap-root; stems few, long- 

branching, covered with dense short tightly appressed hairs, thus usually 

appearing silvery gray or grayish; leaves narrowly linear, usually 0.5—2mm 

(rarely to 3—4mm) wide, rarely lower leaves wider, to 5—7 mm wide, oblong; 
all leaves glabrous above and beneath or with sparse appressed hairs. Flow- 

ers 1—2 at tips of stems and lateral branches or in small dichasial (rarely 

pleiochasial) inflorescences; sepals 4—6(7)mm long, obovate, oblong-elliptic, 
rarely nearly oblong, completely glabrous, coriaceous, rounded at apex, with 

small, often recurved mucro, rarely very short-acuminate; corolla red or 

bright pink, 15—23 mm long; capsule ellipsoid, 6—8 mm long, glabrous, half 

or more hidden in calyx. May—August. 

Stony slopes in lower and middle mountain belt; in the northern part of 

the distribution area (Tarbagatai) in foothiils. — Centr. Asia: Dzu-Tarb., 

T. Sh., Pam.-Al. Gen, distr.: Dzu.-Kash. (Kuldja). Described from Dzu- 

Tarb. (Koksu River). Type in Leningrad. 

15. C. ascabadensis Bornm. et Sint. ex Bornm. in Beih. Bot. Zentralbl. 

SOG 2, (1906) 181; O. and B. Fedch., Perech. rast. Turk. V, 32, ex p.; 
Weroeciicn ine ulle iViosk sobsheha isa, pied cll W350 140s Ca pisvenid ol; 

Gomi We a sisp. a sic abadenisas Viveds injocheds ad-Eerbs Hin sAse Med. 

VII, (1925) 16.—C. dorycnioides Bornm. et Sint. in Sched. ad exs.: 
Sint. Iter trans.-pers. 1900—1901. No. 1892. 

Perennial; sepals 7—9(10)mm long, glabrous, oblong-elliptic or nearly 

oblong, rarely ovate-oblong, more or less long-acuminate; corolla (18) 

20—26 mm long; capsule slightly protruding from calyx. Other characters 

as in preceding species. May—July. 

Dry mountain slopes. — Centr. Asia: Mtn. Turkm. Gen. distr.: Iran. (N.). 

Described from Kopet Dagh. Cotype in Leningrad. 
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16. C. subhirsutus Rgl. et Schmalh. in Tr. Bot. Sada. VI, 2 (1880) 

Bee Oy eval 13, WeClel,, Jeeicecla, icalsi, Wotlk We BOS Wo lPewe, Wa IByUl, Wiss. 

obshch. isp. prir. XLIV, 3, 141.— Exs.: GRF, No. 1424; HFAM, No. 444. 

Perennial; plant 60—100 cm high, with thick taproot and robust long and 

divaricately branching stems with appressed or more or less spreading hairs 

below, with dense appressed hairs above; leaves elliptic, oblong, oblong- 

lanceolate or linear-oblong, tapering at base, usually acute, with more or 

less dense or sparse long hairs. Flowers usually more or less numerous, 

single, in long, divaricately branching dichasial inflorescences; sepals ob- 

long or oblong- obovate, 3—5.5 mm long, short-acuminate or mucronate, with - 

more or less dense appressed hairs (the inner often pubescent along midrib 

only); corolla 10—23 mm long, redorbright pink; capsule ellipsoid or sub- 

globose, ca. 5—7 mm long, glabrous, sepals in fruit deflexed or even reflexed. 

Fl. May—July, Fr. June—September. 

One of the common and very typical plants of loess foothills. — Centr. 

Asian; SH PAinuyD =e, iSyiz) Dis) Pane Aes aIVities: deuiclenas le Genser ch sitiaer ance 

Described from W. Tien Shan. Type in Leningrad. 

Note. The form described from W. Tien Shan by M.G. Popov and A. I. 

Vvedenskii (ad declivia saxoso-argillosa ad pedes montis Tschimgan Minoris 

10 VII 1926 in Sched. ad Herb. Fl. As. Med. f. XII, 1927, 31) is known only 

from a few points near the locus classicus. It closely resembles C. sub- 

hirsutus and hardly appears to be a separate species. It differs from 

C. subhirsutus by thinner, comparatively fewer-leaved stems, longer 

(to 1.5—2 mm), always spreading hairs in the lower part of the stem, and 
some other minor characters. 

Economic importance. The plant contains alkaloids and is officinal. It 

is of some value as pasture, being eaten by cattle. 

Section 3. SOLUTORACEMOSA V. Petr. in Byull. Mosk. obshch. isp. 

prir. XLIV (1935) 141.— Perennial herbs, with comparatively thin, erect or 

trailing, never spiny stems. Flowers in small, compact (dichasial) inflo- 

rescences, rarely single. Capsule glabrous or more or less pubescent. 

Lie Cy cantabricaile. Spe pl labs) toe VB. Sly itaucs—cariclemleln 

ligelo5 AMG INOS, IL I, GOs Isoisisi, Il, Cie, INV, Sos Soremelvies, iil, wll, 24se 

Grossig., Ele es e241 Vesper. an Byully Mosk obshichevisio apis 

DILINW. B&B, IZye (C. Gtoximws Wo leme, Ine, 4a — lakes. 2 Isler, Il, Gall. 

et Germ. exs) No. 2318; Dorfler, Herb. norm. No. 5136: Todaxox ane 

SHCEIEL INOS Vo =p Kes 3 leleeal. JIG I. Wy 8, to BOST. 

Perennial; stems 16— 50 cm long, erect or ascending, Beahoniee with more 

or less dense, thin, long-spreading or shorter appressed hairs, sometimes 

with both kinds of hairs present; leaves oblong-linear, obiong, oblanceolate 

or oblong-lanceolate, sparsely long-haired, the upper leaves cuneate at base, 

the lower gradually tapering. Flowers at tips of stems and rather long 

lateral branches, single, often few (2—4) in small, compact (sometimes sub- 
capitate) dichasial inflorescences; sepals (5)6—9 mm long, with more or less 

dense long hairs, the outer oblong, obovate-oblong or subrhombic, more or 

less long-acuminate, the inner broadly elliptic or obovate, rounded above 

with long mucro; corolla (10)15—25 mm long, pink; capsule 4—7 mm long, 

shorter than sepals, globose-ovoid, pubescent above. May—July. 
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Steppes, gravelly slopes, pebbly river terraces, near roadsides, etc. — 

European part: Bes., Bl., Crim.; Caucasus: everywhere. Gen. distr.: 

W. and E. Med. (up to Centr. Eur.), Bal.-As. Min., Arm.-Kurd., Iran. 

Described from W. Mediterranean area. Type in London. 

18. C. pilosellifolius Desr. in Lam. Encycl. III (1789) 551; Boiss. FI. 
On LV 0s: sealabiniine Mate whl) Kavike  SOooVIlbe sil: (Grosse., nil) Kavi Tl, 

241.—C. sogdianus Bge. Relig. Lehman. (1851) 395; O. and B. Fedch., 

Perech. rast. Turk. V, 34; V. Petr. in Byull. Mosk. obshch. isp. prir. 

XLIV, 3, 143.— Exs.: HFAM, No. 443 (sub C. sogdiano Bege.). 
Perennial; stem 50—130 cm long, rather thin, weak, often ascending, 

branching, with dense or sparse, thin, long, spreading hairs or short and 

tightly appressed hairs sometimes with both long, spreading and shorter 

appressed hairs; leaves ovate-lanceolate, lanceolate, elliptic, oblong or 

oblong-linear, more or less densely or sparsely hairy, upper leaves rounded 

or cuneate-rounded at base, the lower gradually tapering. Flowers on thin 

lateral branches single, often few, more or less crowded or remote, in small 

dichasial inflorescences; sepals 4—7(6) mm long, the outer oblong or oblong- 

obovate, acute, herbaceous, green in upper part, the inner elliptic, acuminate, 

covered with dense long, spreading, rarely more or less appressed hairs; 

corolla (8) 10—16 mm long, pink; capsule glabrous, ca. 4—5 mm long, usually 

shorter than calyx. May—August (September). 
Fallow land, crops (mostly irrigated), along irrigation ditches on foothills 

and riparian valleys. — Caucasus: E. and S. Transc., Tal. (?) Centr. Asia: 

Kyz. K., Kara K. (riparian valleys and irrigated land), Mtn. Turkm., Amu 

D., Syr D., Pam.-Al. (S. and SW). Gen. distr.: E. Med., Bal.-As. Min., 
Arm.-Kurd., Iran., Arabia. Described from E. Mediterranean area. Type 

in Paris. 

Note. A weed sometimes very abundant among crops (cotton). 

Section 4. INERMIA Boiss. em. V. Petr. in Byull. Mosk. obshch. isp. 
prir. XLIV, 3 (1935) 143.— Perennial herbs, rarely semishrubs, with erect, 

rarely trailing, never spiny stems. Leaves silvery-sericeous owing to 

dense appressed hairs. Flowers in compact, sometimes subcapitate inflo- 

rescences, rarely single. Capsule pubescent. 

103 C. Commutatus oiss., Diaon: jpls nove 15) 11 (MEVA®)) alo imils ere, INV 

94; Palibin in Mat. Fl. Kavk. XXXVII, 21; Grossg., Fl. Kavk. III, 242. 
Perennial; plant 12—25 cm high, with very shortly branching, woody tap- 

root; stems few or many, erect or ascending at base, with short (rarely ra- 

ther long) branches, like leaves covered with dense appressed-sericeous 

hairs, often (but not always) solitary or remote, spreading hairs; leaves 

linear-oblong or oblong or (particularly the lower) oblong-oblanceolate, 

tapering at base, acute. Flowers few, in compact, sometimes subcapitate, 

terminal inflorescences, rarely flowers solitary on lateral branches or in 

axils of leaves; sepals (8)9—14mm long, covered with dense long spreading 

hairs, the outer elliptic or oblong-elliptic, long-acuminate, the inner elliptic, 
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rounded at apex, with long mucro, rarely acuminate; corolla 20—25(28)mm 

long, pink, with 5 dense bandsof hairs; capsule pubescent (?). May—June. 

Dry, pebbly and stony slopes. — Caucasus: S. Transc. Gen. distr.: 

Arm.-Kurd., Iran. Described from Iraq. Type in Geneva. 

WO, (Cs Czulyeiait ersss) Dream, joly mow, 1h 3 (lee) Made Tal, oie, INV, 
AS joie (Cucosisya, Im Ieny so MOU, AAs = (Cp sole S Elana, Boiss. Il, 

or. IV (1879) 96; Grossg. l.c. 242; V. Petr. in Byull. Mosk. obshch. isp> 

jgue, RIK, Sy IASC. ToC aimEe ww Ss Wo lee I © ion Bios, Ics. ¢ 

Herb. Fl. Cauc. No. 139, 385 (sub C. ruprechtii Boiss.) 
Perennial; plant 5—20 cm high; stems simple or with short branches, with- 

out flowers (rarely with 1—2 flowers); flowers crowded at tips of stems; 

leaves oblong-obovate, oblong-elliptic or oblong or (mainly the lower) ob- 
lanceolate; sepals (5)6—9 mm long; corolla 10—15 cm long; in other charac- 

ters similar to C. commutatus Boiss. May—June (July). 

Dry, pebbly and stony slopes. — Caucasus: Dag., possibly S. Transc.; 

Centr. Asia: Mtn. Turkm. Gen. distr.: Arm.-Kurd., Iran. Described 

from Armenia. Type in Geneva. 

21. C. sericocephalus Juz. in Bot. mat. Gerb. Bot. Inst. AN SSSR XII 

(1950) 219.— ©. calvertiB. elongata Kusn. in herb. — Exs.: Dorfler; 

Herb. Fl. No. 4563, p.p. : 

Perennial; plant 15—30 cm high, with short woody caudex bearing small 

tufts; herbaceous stems erect or ascending at base, simple or with 1—2(3—4) 

short branches, like leaves densely covered with appressed sericeous hairs, 

often together with scattered semiappressed or nearly spreading hairs; 

leaves long, linear or oblanceolate, gradually tapering at base, acute. Flow- 

ers few (rarely single) clustered in compact, sometimes subcapitate inflo- 

rescences at tips of stems and branches subtended by few rather long, linear 

leaves; bracts long, linear-subulate; sepals 8—13 mm long, with short dense 

appressed hairs, as well as scattered (in upper part of sepals sometimes 

more dense) semiappressed or spreading long hairs; outer sepals oblong- 

obovate or nearly oblong, very long-acuminate, inner sepals elliptic or obo- 

vate, rounded at apex, with long mucro, rarely acuminate; corolla 16—20 mm 

long, pink (or white ?). June. 
Steppes. — European part: Crim. Endemic. Described from the Crimea. 

Type in Leningrad. 

22. C. tauricus (Bornm.) Juz. in Bot. mat. Gerb. Bot. Inst. AN SSSR 

XII (1950) 214.—C. calvertiB. tauricus Bornm. in Beih. Bot. Zen- 
tralbl. SOC) 27(1906)/ 182 — "CG: saxatilis Mo By El. taur.-caues I @lade) 
146; non Vahil.— C. lanuginosus Ldb) FI. Ross, Il 1 (ls47—1849) 

88, p. max. p.— C. calvertiSchmalh. Fl. II (1897) 244, non Boiss. — 
C. triqueter V. Petr. in Byull. Mosk. obshch. isp. prir. XLIV, 3 (1935) 

144, p.p. non Rehm. nec Vahl. 

Perennial; plant (3)5—25 cm high, with short woody caudex bearing small 

tufts, with more or less numerous rosettes; flower-bearing stems few, 

erect or ascending, like leaves with dense appressed sericeous hairs, usually 

together with more or less dense and long spreading hairs, simple or with 

few short branches, often leafless or few-leaved; leaves linear or 

20 



26 

oblanceolate-linear, 1—4.5(5)mm wide, acute or obtuse, gradually tapering 

at base. Flowers in dense capitate terminal inflorescences, subtended by 

more or less long leaves, rarely flowers single and if so flowers confined 

to short lateral branches or to axils of leaves; sepals (6)7—12 mm long, 

with more or less dense spreading long hairs, outer sepals elliptic or 

oblong, long-acuminate, inner sepals elliptic, rounded at apex, with long 

mucro, rarely long-acuminate; corolla (12)13—20mm long, pink; capsule 
ca. 5—6 mm long, broadly ovoid or subglobose, more or less pubescent. 

May—June. 

Limestone and chalky slopes, stony and rocky localities,rarely dry steppes 

in lower belt of Crimean yaila.— European part: Crim. Endemic. Described 

from the Crimea. Type in Leningrad. 

Note. According to S. V. Yuzepchuk, this species vicariates with 

C. bracteosus Juz. (Bot. mat. Gerb. Bot. inst. AN SSSR, XII, 1950) in 
the upper belt of Crimean Yaila. The latter species is very close to C. tau- 

ricus Juz., from which it is mainly distinguished by the broader (2—8 mm 

wide), oblanceolate or subspatulate leaves and by some further minor char- 

acters. Its status is doubtful. 

23. C. holosericeus M. B. Fl. taur.-cauc. 1 (1808) 147; Ldb. Fl. Ross. 

Hit rite Boss. Mls torr iV Jo; ohmallon il: iW ye244-Grosisc.,. Ele 

KavicGwtinn 244i Ve ecteinubsyulle Mosk. obshch. isp. print SEV 3.4447 — 

lero Veeba Cent pla rar. tab. 24: 

Perennial; semishrub, with very short woody shoots; herbaceous stems 

8—35 cm long, decumbent or ascending, like leaves with dense appressed 

sericeous hairs, often with reduced shoots in axils of leaves; leaves linear 

or oblanceolate-linear, rarely oblanceolate, gradually tapering at base, acute, 

rarely obtuse. Flowers 1—2 on short or rather long lateral branches, also 

single or small, dense, dichasial inflorescences of few flowers at tips of 

stems; sepals with dense appressed hairs, outer sepals (7)8—12 mm long, 

broadly elliptic or ovate, swollen-convex, more or less long-, rarely short- 

acuminate, inner sepals shorter than outer, rounded, with rather long append- 

age; corolla (18)20—30mm long, pale yellow (cream); capsule 4—6 mm long, 
shorter than calyx, ellipsoid, beaked, more or less pubescent. May—July. 

Dry steppes, dry stony and gravelly slopes. — European part: -Crim.; 

Caucasus: W. Transc. Gen. distr.: Bal.-As. Min., Arm.-Kurd., Iran. 

Described from the Crimea. Type in Leningrad. 

Note. The flowers are cream-colored, not white as often indicated in 

the literature (including the first description in ''Fl. taur.-cauc.''). 

Zia Comlineatrtismiuny Systa eds exe (1759) 923-sNiey By Ile taurs—caucaals 
ito eaidbawHle Rossa lls. Le so0:s shales, orl, ll, 2445 (© and By itedch-, 

irerechs Gast shurks (Via s4eGrossos, (ll Kavi Till, } 242.0 Kory le Ee Zap. 

Sil De 222. VE, Petre an Byull) Mosk) vobsheh: isp) prirs XIV, 350145) — 

C. besseri Spreng. Syst. veg. 1 (1825) 610.— Exs.: HFAM, No. 289. 
Perennial; rhizome branching; stems few, decumbent or ascending, 

3—20(30—40) em long, like leaves with dense appressed sericeous hairs; 

leaves elliptic, oblong, oblong-oblanceolate, rarely linear-oblong, (5)6—25 mm 
wide (only the upper sometimes narrower), acute, tapering at base, lower 

leaves rather long-petiolate. Flowers few, in dense inflorescences at tips 
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of stems and branches (usually shorter than leaves), rarely single; sepals 

6—10mm long with dense appressed sericeous hairs, outer sepals oblong or 

oblong-elliptic, often tapering and deflexed in upper part, inner sepals often 

broader, acuminate; corolla 15—25mm long, bright pink; capsule ovate, 

more or less appressed-hairy. June—August. 

Stony slopes and chalky outcrops, semideserts, steppes, dry meadows, 

often on heavily grazed sites, roadsides, waste land, etc. — European part: 

ls Iyayou, Wl, IDS” WL Dicn (Sommnerin josey), Weimer, IBess, Il, Cialan, Ib, < 
Don, L.V.; Caucasus: everywhere; W. Siberia: Alt., U. Tob. (southern 

part); Centr. Asia: everywhere (Geance lay likey zn aIG lar avke) is  Gentmidiicttes: 

E. andW. Med., Bal.-As. Min., Arm.-Kurd., Iran.; extending to Centr. Eur. 

Described from 8. Europe. Type in London. 

25. C. ammianii Descr: in Lam. Encyel. II] (1789) 549: Ldb. Fl. Ross: 
IMM 1, GOs sturee,, IM, login, -GClelas INL, ASae O, eiacl Bo IMNeclelt,, IPerECa, wast. 

Turk. V, 34; Kryl., Fl. Zap. Sib. [X, 2211; V. Petr. in Byull. Mosk. obshch. 

SiO, jorebe, QILINW, @, Ih). 

Perennial; stems few or many, 2—10(15)cm long, decumbent or ascending, 

like leaves with dense appressed, rarely semi-appressed sericeous hairs; 

leaves linear or linear oblanceolate, tapering at base, (0.5) 1—4(5)mm wide. 
Flowers single on long or short branches; sepals (3.5) 4—7 mm long, with 

dense appressed sericeous hairs, outer sepals oblong or oblong-elliptic, 

acute or slightly acuminate, inner sepals broader, elliptic, acuminate; corolla 

(8)9-15 mm long, pale pink or whitish; capsule ca. 4—5 mm long, broadly 

ovate, beaked, sparingly pubescent above. (May)June—August. 

Dry pebbly slopes,sands, steppes (sometimes solonetzic soil),— W. Siberia: 

Alt.; E. Siberia: Ang.-Say., Dau.; Centr. Asia: Dzu-Tarb. (N.), Balkh. (NW). 
Gens distin: 4 Dzusakashs, Money IN. Chay Deserilbed iron Siberia eda ac 

in Paris. 

Section 5. PANNOSA Boiss. Fl. or. IV (1879) 85; V. Petr. in Byull. 
Mosk. obshch. isp. prir. XLIV, 3, 145.— Herbaceous perennials, with 

ascending, rarely decumbent, unarmed stems. Leaves and stems densely 

tomentose. Flowers single or few. Capsule glabrous. 

AS, (Ch joemsucus 1s Sieh jols (1758) MSE IML, IBS ils venue, Cae, I, 149: 

IDi6loy, EMIS Javorsists JOULE Il, 3) /e IBtonlsisis Ml, ics IN, BIS Slavangil’ens I, Il, 24i4be 

(©) Elalelai, keclelay, NEereSelay reelsiey bags Wi, SiGe (Gagorsisved,) lalla Veh, JUL, 

2405 Vie Petr. insBiyulls  MosksobShichey 1S psepighiqa 6 IVE, soni el dio ie Temp lair 

in) Sb, pam. akad. Homuna (19/38) 495—— xs. G. Rem.) No, 519: )blerbory sale 
Caves No. Sie 

Perennial; stems 15—50 cm long, ascending, rarely erect, simple or long- 

branching (branches nearly at right angles), densely leafy, like leaves with 

very dense whitish or rufous tomentose pubescence; leaves elliptic, oblong- 

elliptic, rarely ovate, rounded at base, short- petiolate, apex, rounded, rarely 

acute. Flowers single, on short or rather long, more or less divergent 

axillary peduncles with 2 small bracts; sepals elliptic or broadly ovate, 

10—15 mm long, with rounded or acute apex, densely tomentose; corolla white, 
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30—45 mm long, with 5 bands of hairs outside; capsule broadly ellipsoid or 

ovoid, ca. 10—12 mm long, when glabrous ripe. Fl. May—June. (Plate I, 

Figure 2.) 
Sands along shores of Caspian and Black seas. — Caucasus: Dag., W., 

Bi, aualel S, Wiceiisess (Ceiaiie), “cules Bes -Ceisioy, INeuren, Greing Chistes IBello Saves 

Min. (southern and western shores of Black Sea), Iran. (southern shore 
of Caspian Sea). Described from southern shore of Caspian Sea. Type 

in London. 

Section 6. VOLUBILIA Boiss. Fl. or. IV (1879) 85; V. Petr. in Byull. 

Mosk. obshch. isp. prir. XLIV, 3, 146.— Perennial herbs with twining 

stems. Leaves cordate or sagittate at base, like stems more or less 

pubescent. Flowers 1—2 in axils of peduncles or in dichasial inflorescences; 

capsule pubescent. 

Bi, (C, Inesuinticy Stews, tia IMG 1B. I, tame Canes JUG OS) 449 Ielo. IIL, 
ROSS. INL, dy Owe» Boiss) Ij @iey IWS, OSs Slarmeullye.5 Viale IU ASS (GieOsSisia,. 

Il. lien, JUL, ZH0s Wo IPSGuie, ain AU, MOSK. Olosin@la, isyox. jorele, SILI, 8, 

146. —= Cy Sagipiivoliug Siow, ce Say 1m, CGrecen, (18081809) 183. 

MOMISalishy— Cas wot Mor pi wRoehmea et Schult. Syst. ves. Ly (ls8il9)) 295 — 

lig, 8 IM, IBS (Cents. folk seeies Wels (Og 

Perennial; stems to 1 mor longer,twining, rarely prostrate, long-branching, 

with more or less dense, long spreading hairs; leaves triangular, cordate, 

often cordate-sagittate at base, with broad, obtusely angular or short-lobed 

auricles, more or less pubescent, with rather long petioles. Flowers 1—3 

on long, divergent, axillary, hairy peduncles; sepals 9—12 mm long, oblong 

or oblong-elliptic, acuminate, with long spreading hairs; corolla 30—40mm 

long, white or light pink, with 5 bands of hairs; capsule broadly ellipsoid or 

subglobose, 6—10mm long, shorter than calyx, more or less pubescent; seeds 

tuberculate. June—July. (Plate I, Figure 1.) 
Gardens, vineyards, near settlements, etc. — Huropean part: Crim.; Cau- 

easus: Cise. Gen. distr.: W. Med. (France), E. Med., Iraq, Bal.-As. Min. 

Described from the Crimea (Gurzuf). Type in Leningrad. 

Section 7. SCANDENTIA Boiss. Fl. or. IV (1879) 85; V. Petr. in Byull. 
Mosk. obshch. isp. prir. XLIV, 3, 146.— Herbaceous perennials with 

twining stems, rarely semishrubs with erect stems and short woody shoots. 

Leaves cordate, sagittate or hastate at base, like stems completely glabrous 

or more or less pubescent. Flowers disposed in 1—2 or in small dichasial 

inflorescences. Capsule glabrous. 

28. C. pseudoscammonia C. Koch in Linnaea, XXII (1849) 746; Palibin 
nal Ilene, IML, Seiwa, DODOV IN Silsy Escostsyen, Inily! Isendcs IUD, 245 = (Co ea joa = 

docicus Hausskn. et Sint. ex Woronow in Vestn. Tifl. bot. sada, X 

(1908) 31. — Exs.: Woronow, Fl. cauc. exs. No. 271. 

Perennial; semishrub, 40—70 cm high, with short woody shoots; herbaceous 

stems erect, rather thin, the divaricate long branches (with branches at right 

angle) glabrous like leaves; leaves short- petiolate, hastate or sagittate-hastate 
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at base, with rather long, narrow, entire, acute auricles; lower leaves tri- 

angular or oblong-triangular, median and upper oblong-linear or linear, 

acute. Flowers 1(2) on long declinate lateral branches; sepals glabrous, 
10—15 mm long, coriaceous-membranous with curly margin, elliptic, rounded 

apex, with small mucro or notched, sometimes unequal (the outer shorter 

than the inner); corolla 25—35 mm long, pale yellow, with short, broadly 

triangular lobes, glabrous (lacking bands of hairs common to many other 

species); capsule ovoid-conical,ca. 10mm long, glabrous, short-beaked; ~- 

sepals more or less declinate in fruit. Fl. May—July. 

Stony slopes, among shrubs.— Possibly in the Caucasus (S. Transc.), 

since it grows in contiguous sections of Arm.-Kurd. (former Artvin District). 
Described from Armenia. Type in Berlin. 

29. 'G. scammonia If. Sp. ply (1753) 153.9 Bo) bl) tau, ~cauce slams 
Edb. bik Rosse lie ly 93) (Boiss. Hlewor VE LOS Slama lon, wikia alle mre cea. 

Palibin in Mat. Fl. Kavk. XXXVII, 35; V. Petr. in Byull. Mosk. obshch. 

USO, joebe, RIGID, Bi, WAG. 

Perennial; stems long, rather thin and weak, twining, branching, like 

leaves completely glabrous; leaves with rather long petioles, hastate or 

sagittate-hastate base with broad, acutely toothed-lobate auricles, blade 

acute, often acuminate, broadly triangular or triangular-ovate, the upper 

often narrower, oblong or even sublinear. Flowers 2—6(7) in small di- 

chasial inflorescences, on long axillary peduncles, rarely single; pedicels 

6—12mm long; sepals membranous, 8—11 mm long, elliptic or oblong- 

elliptic, often with curly margins, usually notched, with small mucro, glabrous, 

often outer shorter than the inner; corolla yellow, (20)25—40 mm long, gla- 

brous or with inconspicuous bands of hairs at apex; capsule 6—9 mm long, 

broadly ovoid-conical, glabrous when ripe. June—August. 

Forests and shrubby thickets, rarely open habitats. — European part: 

Crim. Gen. distr.: E. Med., Bal.-As. Min., Arm.-Kurd. Described from 

Syria, Media and Cappadocia. Type in London. 

Economic importance. The root yields a yellow-brown resin, a laxative 

recognized in the Soviet pharmacopoeia. 

302C, “arvensis ls5Spiy ple (lias) losin so. Militar. cancel mslelae 
Ibelloy IDI, Ino Ses IONE, il, ils “abbnec7z, Jal; logue, -clelag 10, AsOes Isolsisio dR, or, IW, 

LOS: Shinallon pRls ih 243; ©: andi hedehw ie erechan was Gavi Remo): 

Grosse, ly Kavies TI 240) Kacyle le Zaps, oils (222 Ce aa aa @ ston Galeton 

JM ibhiomene, CULL) Ae (Cs eieyvemsis yale, SAS tirOlius Wunder. Il, 
baic. -dah, 11 (1847) 288.— C€. sagittifolius Fisch. Catal. horti Gorenk. 
(1810) 28, nomen, non Salisb.; Kom, Fl. Man'chzh. II, 1, 302; Liou-Tchen- 

Ngo et kinoyYons, Hl. Mlustr Nord) Chine; ii: Grosse. hls ihayicile 

240;— CC, fisiche rianwus V. PRetr.in By ull) Mosk. obshch. isp. pRin. Slenye 

3 (1935) 47) Kavi, le Zap Sibs Io) 2204). ica eure cibe Tiley Elbu Vales ematetop 
218; Sorn.) rast, SsoR; IW Higs/349, 350; Sol: Liou=mchen Noo etlaines 

Mone, lic tala a Ulla rcrtac alae 

Perennial, sucker-forming plant; stems 20—100 (120) cm high, usually 
few, twining, rarely spreading, glabrous or with scattered thin hairs above; 

leaves petiolate, ovate-elliptic, elliptic, triangular, oblong or linear-oblong, 

hastate or sagittate-hastate at base, with broad entire or 1—2-toothed 
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auricles, rarely rounded-cordate, glabrous or with scattered short hairs. 
Flowers 1—2(3) on axillary peduncles usually longer than leaves; sepals 
4—6 mm long, oblong or oblong-obovate, often notched or with small mucro, 
glabrous, sometimes with ciliate margin, rarely with some hairs on surface; 
corolla 15—26 mm long, pink, rarely white, glabrous or with bands of hairs 
in upper part; capsule smooth, globose-ovoid, ca. 6—7 mm long, produced 
to small beak above; seeds dark gray or brown, slightly tuberculate. 
(April) May—September. 

Crops, fallow land, near roadsides, waste land, gardens, slopes without 
vegetation, etc. One of the most widespread weeds. — European part: 
everywhere, except for Kar.-Lap. and north of Dv. aie Chas Cameacns: 
everywhere; W. Siberia: Ob (southern part), U. Tob., Irt., Alt.; E. Siberia: 
non Saves Dane hai Wash. Zen -Bu., Uss., Sakh.; Centr. Asia: everywhere. 
Gen. distr.: widely spread almost all over the world. Described from 
Europe. Type in London. 

Note. Komarov, Petrov, and others have distinguished the narrow-leaved 
LOniMnOtgC certeZenlicnesmas@.us act tilt olpis MEiseh or Gr falsic hlercniatrmie 
V. Petr. Since one and the same specimen of C. arvensis L. may pro- 
duce stems with broad as well as narrow leaves, depending on environment, 
this view is unfounded. Stronger illumination and dry soil are usually asso- 
ciated with narrow leaves; in the shade or in more favorable conditions, 
broad leaves develop. 

A sucker-forming perennial with intense vegetative development. Although 
it is frequent as a weed among crops and seriously damages crops, it is a 
fair fodder plant, readily eaten by cattle. 

Genus 1178. CALYSTEGIA* R. Br. 

R. Br. Prodr. Fl. Nov. Holl. (1810) 483.— Volvulus Medik, Staatsw. Vorles. Phys.~Oek. Ges. I (1791) 202. 

Flowers single in axils of leaves, on more or less long peduncles. Calyx 
subtended by 2 more or less appressed, large, leaf-shaped bracts; sepals 5, 
nearly equal; corolla infundibular-campanulate, with 5 very short, faintly 
defined lobes; stamens 5, filaments broadening in lower part; style 1, 
stigmas 2, elliptic or oblong-elliptic; ovary 1-locular or not quite 2-locular; 
capsule four-valved, four-seeded. Perennial herbs; usually with twining 
or spreading stems; leaves alternate, petiolate, simple. 

To 10—12 species in all continents, particularly in the temperate-humid 
zones. 

1. Leaves reniform or cordate-reniform, thickish (slightly fleshy). 
Filaments glabrous in lower part, without papilliform hairs. Plants 
Or COnSuall SieeAg 54 4 4. Re Mea ads a 1. €. soldanelia (L.) R. Br. 

ats Leaves not as above. Filaments with papillae or papilliform 
DGG Weipeuratiay LOPMD A hi WAN RN OS MeN ON AOE DUEL Ui b Ren) anil De 

* From the Greek kalyx —calyx; s tego — to close, referring to the calyx enclosed in the bracts. 
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PLATE li. 1 —Galystegia soldanella (.) R-Br; 2—'G. pellita (Udb:) G) Don.; 3 —"E5 sil 

vestris (Willd.) Roem. et Schult. 
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2. Bracts almost vesicularly swollen, completely concealing calyx. 

Flowers large; corolla 5.5—8 cm long, white. Plants of forests 

andeshrubbp ya thickets. Crim ecayang (C aMCAsSy esc. 3.5) us) se. clic) on gene « 

EN ee ae eee 3. C. silvestris (Willd.) Roem. et Schult. 
a Bracts not swollen. Flowers smaller; corollato6cmlong..... 3. 

Do Stems, often also leaves, with more or less dense hairs ....... 

IE sien Mircea ADOT dy saree ada 2s 5a Ga pellita dudby sGaaDon- 
ste Stem Seanicdiilleaves ee lah GO US goats wo wnathst edercteye uke... ath apSwieh We va, peeas doo. beifeinledtonretmedgs 4, 

4, Stems twining. Corolla (3.5)4—6 cm long, white or pink; bracts 

15 OND (Sp ici OMG LL weiss, fomrawiticarsuce oinsuice ietio) (a 2 (Oe Gejoribhan (1b) 1, TBs 
a Stems prostrate, rarely twining or erect. Flowers smaller; 

corolilap2—3 3-5) emulongapinkyibracts 0.0—1h5 cmilongy a4 scene 
BAe UN ARR Acre ar PAREN IEE DONE Mt OR Ce ai es al A 4. C. hederacea Wall. 

34 eC. soldanella (im) Ry Bro Prodry Hil Nov Holle (1810) 48382 "tdb: 
IP, IkOSSe LOG 1, Oss Sainall'on, IP Wh AAs iors, dul Wier eave, JUL, iL, 

304; Liou-Tchen-Ngo et Ling Yong, Fl. [llustr. Nord Chine, 1; 19; Grossg., 

fl, iewk, Ml, 223.— Comyolyulme SsoOilcameiule ib, Sy, sol, (753) 150s 
IML, 1By JTL, WaUteg Cais Ns Silks = JiGs¢ lalecnie WWD IS Wilsiy ti GODDs, Ibi 

mchwenSNco et mins Vone, ict tabs We 

Perennial with long, creeping, long-branching rhizome; stems long- 

branching, decumbent (never twining), like other parts of plant glabrous; 
leaves with rather long petioles (usually longer than blade), slightly fleshy, 

reniform or cordate-reniform, often notched, margin often slightly undulant- 

dentate. Peduncles long, usually longer than leaves; bracts broad, ovate or 

elliptic, slightly fleshy, 1—1.7 cm long, with rounded apex, hardly longer than 

or as long as sepals; sepals broad with rounded apex; corolla 3.5—5 cm long, 

pink-violet, with very short lobes; stamens much shorter than corolla, fila- 

ments broadening in lower part, glabrous (without papilliform hairs); cap- 

sule ellipsoid, glabrous. May—June. (Plate II, Figure 1.) 
Confined to sand or coastal sand dunes. — European part: Crim.; Caucasus: 

W. Transc. Gen. distr.: Atl. Eur., Med., Bal.-As. Min., Iran. (southern 

shore of Caspian Sea), China, Japan, N. Am. (California), S. Am., Australia 

and New Zealand. Described from England. Type in London. 

2e@s sepium Clay) Re Bre erode ht Nov. Holl: (1804337 lidbs. Hue 
INOSiSo INS. In. O48 Slaroagull 5 IM. IU, ZSeAs, IOieg, Jl, aMieraolavld 100, Il, BOSS 

Eioupuchena Nesovet Eine yone, bk Must: wNordiChine, 1s 29- €rossese 

IML, ISends, IMU, Aais}2) Gel. IMl, Zevon Sill), IDS ZHilos — (Com Oly wilwis es 

Oita Ibs Soy jo (U75S)) Mess IM. 1s ial, teow, serine, I, Wb ison, Mk Ia, 
Wy Ba AUSA = C53 Jaleo MI IML, We 351% SODA: ILiow Weaeimn-INoo) Gy ILitiae 

WOImGs ly C5 wells 2X 

Perennial; with long-branching creeping rhizome; stems to 2—3 m long, 

weak, twining, like all other parts glabrous; leaves petiolate, broad, tri- 

angular or triangular-ovate, cordate or cordate-sagittate, with rounded, 

often angular or slightly lobate lower lobes, usually slightly acuminate, 

acute. Peduncles usually longer than leaves; bracts lanceolate, ovate or 

broadly ovate, cordate, acute, rarely obtuse or rounded, 1.5—2.5(3) cm long; 

sepals slightly shorter than bracts, ovate or ovate-lanceolate, acute; 

corolla (3.5)4—6 cm long, white or pink (var. rosea Choisy); stamens much 
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shorter than corolla, filaments broadening in lower part, bearing papilli- 

form hairs; capsule ca. 1cm long, globular with short beak. Fl. May—August. 

Shores of rivers and lakes, along irrigation canals, mostly in thickets of 

trees, shrubs or grasses (reeds, for example), sometimes also in gardens, 
vineyards, fields. - European part: everywhere except for the north (iXeup, = 

Lap., Dv. -Pech.); Caucasus: everywhere; W. Siberia: U. Tob., Irt., Alt.; 

E. Siberia: Dau; Far East: Ze. -Bu., Udda, Uss., Sakh.; Centr. Asia: . 

everywhere. Gen. distr.: Scand. (southern part only), Centr. and Atl. 

Eur., Med. (west and ent, Bal. -As. Min., Arm.-Kurd., Iran., Mong., 
Dzu. -Kash., rest of China, Japan, temperate zones of N. and S. Am., 

Australia, New Zealand. Earlier records from Java seem erroneous (see: 

Oostroom in Blumea (1939)). Described from W. Europe. Type in London. 

Note. Inthe European part of the USSR, W. Siberia, the Caucasus and 

Central Asia, this species is represented by a white-flowered form, in E. 

Siberia and the Far East, in NE and SE China, by a pink form which some 

authors raise to specific rank, C. rosea Choisy (e.g., Komarov, FI. 

Man'chzh. III); however, the pink-flowered C. sepium from E. Asia and 

W. Europe (Balkans — see Hayek, Prodr. Fl. Balc.) sometimes cultivated, 

as well as from N. America, which (except for the color of the corolla), 

indistinguishable from the white-flowered form, makes this seem doubtful. 

According to Hegi (Ill. Fl. Mittel-Europ.) flowering is prolonged, with 

flowers developing gradually, not simultaneously as in C. silvestris. 

3. C. silvestris (Willd.) Roem. et Schult. Syst. veget. IV (1819) 183; 
Ldb; El Ross. lly 1,93) Hayek. | Prodi Balesw2riasl i Co mangos 

vulus sylvestris Willd. Enum. Ber. (1809) 202.— €. sylvaticus 

Waldst. et Kit. Pl. rar. Hung. III (1812) 290.— Calystegia sylvatica 
(Waldst. et Kit.) Choisy inDC. Prodr. 1X(1845) 433; Shmal'g., Fl. II, 243; 

Grosseu) Hh) Kayke lin) 243) les \Walidsit etka qlee i lalsZoyls 

Perennial; stems to 3m and longer, weak, twining, like all other parts 

glabrous; leaves more or less long-petioled, broad, triangular or ovate- 

sagittate, usually slightly acuminate, acute, with rounded, obtusely angled 

or slightly notched-lobed lower lobes. Pedicels long, usually longer than 

petioles; bracts 1.5—2.5 cm long, broad, rounded-ovate, rounded or obtuse, 

rarely acute, much inflated, entirely hiding calyx; sepals shorter than bracts, 

ovate or oblong-ovate, obtuse, rarely acute; corolla large, 5.5—8 cm long, 

5—6 cm across, white; stamens much shorter than corolla, filaments broaden- 

ing in lower part and bearing papillae; capsule globular, with short beak. 

May—August. (Plate II, Figure 3.) 
Forests (often edges), shrubby thickets, sometimes in Spee and parks= 

European part: Crim.; Caucasus: Dag.(?), Cise., W. and E. Transe., Tal., 
probably reaching the. L. Don area bordering on the Caucasus. Gen. distr.: 

Centr. Eur. (SE only), W. Med. (Italy, Sicily), Bal.-As. Min., Arm.-Kurd., 
Iran. (confined to southern coast of Caspian Sea). Described from Hungary. 

ype inebxerlam, 

Note. Deserves attention as an ornamental for its attractive, large, 

white flowers. According to Hegi all flowers ona plant develop simul- 

taneously (III. Fl. Mittel-Europ.). 
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4, C. hederacea Wall. in Roxb. FI. Ind. I1(1824) 94; Kom., Fl. Man'chzh. 

MimMes0s- rye nie Aap. ol. DM 2213") tious hehen= Ngo ler Ling Yong, 

Fl. Illustr. Nord Chine, 1, 25.— Convolvulus acetosaefolius 

Turez. in Bull. Soc. Nat. Mosc. 1 (1840) 73.— Calystegia acetosae- 
folia Turez. Fl. baic. -dah. II, 2 (1856) 289.— Ic.: Liou- Tchen-Ngo et 
limo Vone ae. tab. Vill: 

Perennial; stems (5)10—60(100) cm long, rather thin, weak, usually pros- 
trate, rarely twining or (as in low-growing specimens) erect, glabrous like 

all parts; leaves long-petiolate, the lower ovate or oblong-ovate, rounded 

at apex, at base rounded, often cordate; median and upper leaves hastate, 

with larger, triangular, rarely nearly oblong, usually acute median lobe and 

2—3-lobed or large-toothed lateral lobes (lobes or teeth usually acute); in 

low-growing specimens stems erect (f. vernalis Kryl.); often only lower 
leaves develop. Peduncles usually longer than, rarely as long as leaves; 

bracts ovate or oblong-ovate, 8-15 mm long, acute or obtuse, their back 

keeled in lower part, usually longer than calyx; corolla pink, 20—30(35)mm 

long, and almost as wide; stamens much shorter than corolla, lower part 

of filaments often broadening, papillate; capsule ca. 1 cm long, glabrous. 

June—September. 

Plowed fields, fallow land, particularly in sandy soils, along riverbanks, 

slopes in localities without turf.— W. Siberia: Alt. (rare); Far East: Uss.; 

Centr. Asia: Syr D. (only record — Kosaral Lake, O. Fedchenko). Gen. 

distr.: Mong., Dzu.-Kash. (rare), rest of China, Japan, northern part of 

Ind. -Him., Afghanistan, Abyssinia (?), Malay Peninsula (introduced?). 
Described from Malay Peninsula. Type in London. 

5, C, poalllitia (Ibcip,)) G, Dea, Gem, Sys, IY (O39) BOGS IbCly, iil, Isis: 
Ill, 1, 95; Korshinsky in Mél. Biolog. Acad. Sc. St. Pétersb. XIII, 506; 

Kiou-mehen= Noo et Wing Yous, hit wiiust.) Nord Chine, > 23; Kryl bile 
Zap. Sib. 1X, 2217-— Convolvulus pellitus ldb. Fl. alt. 1(1829) 
223 Col site cdarhil et ca van. pe llita:Choisy,in DC" Prodi ex 

(1845) 433.— C. dahurica Turcz. Fl. baic. -dah. II (1847) 287; Kom. FI. 
IMieua"'clavdn, ION, 1, SO, — ikess IbClo, ie; jolls Ilo Invosise IUMl eo AS itnloybie 

THENEMR-INGO Sie Ikaayey Woke, US Cs Welds Wik, WALL 

Perennial, with long branching rhizome; stems 40—80( 100) cm high, more 

or less branching, erect or ascending in lower part, in upper part twining, 

with dense hairs, sometimes glabrous only at base; leaves with short 

petioles (ca. 5—6 mm long), oblong or broadly lanceolate, acute or rounded, 

base truncate or slightly cordate, often with small triangular auricles, 

usually (mainly along nerves) more or less hairy. Peduncles nearly as 

long as leaves or slightly shorter; bracts ovate or oblong-ovate, obtuse or 

acute, 1.5—2 cm long, longer than sepals, like peduncles more or less hairy; 

sepals ovate-lanceolate, with subglabrous or hairy apex; corolla pink, ca. 

4—6 cm long; filaments with papilliform hairs in lower part; capsule ca.lcm 

long, with short beak. July—August (September). (Plate II, Figure 2.) 
Dry, herbaceous slopes, meadows, shrubby thickets, fallow land, sometimes 

among crops.— W. Siberia: Alt.; E. Siberia: Ang.-Say., Dau.; Far East: 

Ze. Bu., Uss. Gen. distr.: Mong., Ch.-Jap. Described from the area of 

Irkutsk. Type in Leningrad. 

29 



38 

Note. Withinthe distribution areaofthis speciesC. pellitaXC. se- 

pium hybrids are frequent. These show the entire range of transitions 

between the parent species. Some of them are cultivated as distinct spe- 

Ges (CS SMO vOlwloilig) Wield, —Seee keel, 19 Zeyo. Sis, IDS 22L7), jowt 
as has been shown by Korzhinskii (l.c.), they are not species at all. 

Family CXXXV. CUSCUTACEAE* CHOISY 

Calyx usually 5-, rarely 4-lobed, subglobular, campanulate or tubular, 

nearly entire or more or less deeply parted, membranous or fleshy, pale 

or more or less colored, smooth, sometimes finely tuberculate. Corolla 

usually 5-, rarely 4-lobed, gamopetalous, tubular, campanulate or urn- 

shaped, pale or colored, persistent in fruit or deciduous, smooth or with 

fine tubercles, its lobes triangular, triangular-ovate to subrounded, 

entire or crenate, erect, curved or more or less spreading, obtuse or acu- 

minate. Stamens as many as corolla lobes inserted between them; fila- 

ments linear or subulate, sometimes obsolete; anthers nearly oval, ovate, 

cordate or subglobular, obtuse or acuminate, pale or colored; under each 

stamen there are scales of different shapes as long as corolla tube; these 

reach bases of stamens or are shorter and are free from base or else 

more or less adnate to tube, appressed or curved inward, with dentate apex 

and velutinous or ciliate margins. Ovary superior, free, 2-locular, usually 

with 2 ovules per locule, globular or flattened-globular, with 2 or (through 

fusion), 1 style and conical subulate or ovoid capitate stigmas. Fruit a 

capsule, usually globose or flattened-globose, membranous or bacciform, 

opening by basal transverse annular slit or else opening longitudinally. 

Annual, rarely overwintering, leafless, parasite, its thread-like, twining 

stems attaching themselves to the plant by haustoria. 

One genus. 

Genus 1179. CUSCUTA#* L. 

L. Sp. pl. (1753) 124; Engelm. in Transact.Acad.Sc.St.-Louis, I, 3 (1859) 453; Yuncker in Mem. Torr. 

Bot. Club, 18, 2 (1932) 121. 

The morphology of the genus agrees with the description of the family. 

Note. Cuscuta is a well known parasite of many field, truck and 

garden plants to which it causes heavy losses in quantity and quality of the 

harvest (extensively described in the literature). According to M. I. 
Ulashkevich (1931) the sugar content in sugar beet, attacked at an early 

stage by C. campestris Yunck., was reduced by 2.66%. A.D. Arkhipova 

(1940) and I. I. Smirnova (1941) observed a reduction by 20—30% in the out- 
put of hemp infected by C. epilinum Weiche, and a 70% reduction in 

seed yield. Lucerne infected by C. approximata Bab., near Tashkent, 

* Treatment by A.Ya. Butkov. 

** From the Arabic kechout. 
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yielded about half the normal crop in the second and third cutting. Infected 

lucerne usually gives a sparse stand, presumably as a result of the winter 

killing a part of the plants. Fruit trees attacked by Cuscuta soon die 

off or produce poor harvests of fruits which are smaller, lighter and of 

rather poor taste. According to P. P. Arkhangel'skii (1940) vineyards 
are destroyed by C. lehmanniana Bge. There have also been reports 

of farm animals being poisoned by dodder. Therefore Cuscuta thus 

comprises some of the most harmful and dangerous of weeds. In the 

USSR all these species are included in the list of quarantine items. 

Cuscuta reproduces mainly by seeds, but also through fragments of 

stems which may attach themselves to the host plants. It produces large 

numbers of seeds (to 2,500 in C. epilinum, to 30,000 in C. lehmanniana, 

and to 15,500 in one plant of C. campestris), which remain viable for 

several years. They are mainly dispersed together with those of poorly 

cleaned cultivated plants, but also by animals, as wellas by water and manure. 

Gontaev estimates that after one month 8% of the seeds obtained from fresh 

manure are viable. Measures to control the parasite include: 1) control 

and careful cleaning of seeds, 2) skim ploughing, presowing and fallow, 

3) shallow ploughing, 4) regular crop rotations including grass and fallow, 
5) mechanical and chemical destruction of foci of dodder in fields and 

gardens and along edges of fields. 

1, . Ovary (Caasullls) Nal Basiles sys So Gere eS eaceeaaenloto Skok: 2, 
aP SUBSPUIS Le ypst Na ie eal aaa Sa tea ae arr ea eer POORER lel PRU h see PRES Zoe 

4, SuuGmaas Slom@gens, SuloUllenS Cie Silielanlhy wlawelemeclo gin Sask 6456 56 6 3. 

1 SOS mec’ ACRE werd uile tat tu ccaue Slice co leiie eek + Lirjsaaann cemetuste Nowe cn ee Lo 

3.  Stigmas sessile on styles, nearly as long as distinct styles or 

once stOudl lenoth equal tOnOvainy Ol SNOGLCIG a) 20). 0. seein ants 4, 

ar Stigmas shorter than ovary, sessile or subsessile, subulate...... 16. 

4. Calyx nearly entire, with very broad obtuse lobes. Flowers on 

thin, pink or reddish peduncles as long as or slightly longer than 

flowers, in umbelliform inflorescences (Centr. Asian plant)...... 

Ne eM cies eter akst Goikon vy cus ascend Sanaty sMKe Leek Rex cerPe eT Hart= Lisine we 1. C. babylonica Auch. 

fs Calyx cleft more or less deeply (to middle or deeper) ......... De 

5. Flowers very small, to 1.6mm long; lobes of corolla with horn- 

HikeR ap Lea OULDEOWENS nen Cue seGe tee) eh eis, oes cae ee 22 (@, valbaY Pres): 

+ Flowers larger, to 2mm long; lobes of corolla without hornlike 

GULLS TO ON OIS) OG botnet aniston Cerbind Zor eet oO ucreliree iectains es peer eninntales Bab duchetay sais Solute 6. 

S.  SiHyles aincl Suerines ornare iaein Owenarolions 86s G oo chicldia 6 650 Sloe 4 the 

ar Styles and stigmas shorter than ovary or nearly as long........ iLike 

7. Stems dark red. Flowers pink, in loose, few-flowered (5—8) 

Giomnermeulles (IPeiaaike PME) Loo 6 ooo 6c ooo oe 7. C. callinema Butk,. 
+ Stems pale or slightly colored. Flowers white or slightly pink, 

WH igneiny —wkonPeioocl, Clomseie, Glonneirwles Gos cig 6 on 6 66 8 ote 645 8. 

8. Flowers sessile; lobes of calyx broadly elliptic, sometimes sub- 

rhombic; scales in corolla tube more or less 2-partite......... 8). 

+ Flowers short-pediceled; lobes of calyx ovate, scales entire..... 10. 
9. Lobes of calyx very broad, deeply imbricate, abruptly passing into 

short fleshy point; scales in corolla tube large, slightly notched, 

curved inward. Inflorescences dense, globose. .5. C. cupulata Engelm. 
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LQ), 

Wats 

12. 

13. 

14, 

Lys 

1Oe 

Lobes of calyx narrower, not deeply overlapping, without fleshy tip, : 

with distinctly keeled back; scales smaller, distinctly 2-partite. 

Flowers in looser globose inflorescences. On lucerne....... Sloe 

Een Re CL or) Ae IAN ae CHGS c OO een oO a. ers 6. C. approximata Babingt. 

Flowers white, large, 4—5 mm long, with thin, nearly transparent 

lobes, distinctly pediceled, in many-flowered, loose, globose 

glomerules ca. 1cm across; calyx shorter than corolla tube...... 

BES Aa a OUR OTel Sian ORC Ey CeO Glooraucq Oo mM aolate 4, C. trifolii Babingt. 
Flowers pink-white, to 3mm long, very short-pediceled, 8—12 (16) 

in dense glomerules 0.5—0.7 mm across; calyx nearly as long as 

COnOllay aes Wek se eile) oe) (Se) EC Pithyna may net 

Calyx cleft aeeilsy to hase Aint eee Tepes with slightly thickened 

apex, like corolla lobes thin, transparent, the latter curved inward 

BNE BYES 5 0g 5 eee 9 Co indica’ (inselms) Nereis 
Calyx usually ae 46 marietciites if aeseer then lobes overlapping, like 

corolla lobes fleshier, not transparent; corolla lobes recurved or 

SH enelSreke bhava ay Atal Aq anD Ss He anomord lord tolo' ol aNere to ONG GEG meesato se Oo "oo 6 20, 

Cailyeaand corollaysimo othioulsiGdetemeuremem ltl tir intn i. nae Sy 

Calyx and) corolla finelystuber cullateyoursiG © gsm al n-ne a 14, 

Flowers pink or pink-white. Styles and stigmas filiform, slightly 

shorter than ovary; corolla distinctly exceeding calyx, its tube 

funnelshaped, scales small, not extending beyond middle of tube, 

slightly fimbriate. Stems strongly branching, red or reddish 

EOE Spb rohan apres Waele Pen Oech LM acini? owiehe en Vouk oh RM Rte ae ais oat onetic 16. C. europaea L. 

Flowers yellowish white. Styles and stigmas much shorter than 

ovary; corolla nearly as long as or somewhat longer than calyx, 

corolla tube urceolate, scales large, broad, long-fimbriate. Stems 

slightly branching, usually greenish yellow. Onflax........... 

TES EEE CSU IEC ME ONES Et UM ree EROTIC Cait Ae An eat id ee le Ch epi linum aWienlclies 

Flowers short-pediceled, white, in loose, few-flowered glomerules, 

white; lobes of calyx broadly triangular; stigmas yellowish, 

Soliplene (Peaseing Welles Gob Se dobo oe hs 8. C. ferganensis Butk. 

Flowers sessile, in dense glomerules; calyx lobes ovate-rhombic, 

Overlapping. StiommaSipvalOle trier iolloilol ici HlM nel ie-erc tae 113), 

Lobes of corolla spreading, acute, often with thickened apex. 

Scales in corolla tube truncate or more or less rounded........ 

BERS OUTS aH eS OO FOO TOMO OMB TONG Ida Oran ot a) Wore 12. €., brewistyla te Be 

Lobes of corolla erect, obtuse, curved inward at apex. Scales in 

corolla tubeldistinetlya2 SO aGtit ema nicmm nmi 13. C. araratica Butk. 

Flowers very small, to 2mm long, clustered in umbelliform 

inflorescences. Calyx with 4—5 obtuse lobes ..14. C. pedicellata Ldb. 

Flowers large, 3—5 mm long, in rather dense or loose glomerules; 

Cellbysc ral 45) Ce & ACLS OF eiCwlaMbaBIKS WOES oa sob eo Foo IT 

Calyx deeply cleft, its lobes narrowly triangular, acute; corolla 

deeprpink saw otemis) pugplery-masemmMeiemtdenell 17. C. stenocalycina Palib. 

Calyx cleft to half or slightly deeper, its lobes broadly triangular; 

CKopeoulltel vidas Oieowals SeSyens) joa 4 G66 Go OlOvO GOO OO BO Ds oon 3}. 

Flowers in loose glomerules. Calyx smooth, its lobes acute, 

recurved at apex. Corolla lobes acuminate, erect or slightly 

LECUrVIEALAL AID Ck. Aue isinsne mae car ste Menno Hemel 15. C. kotschyana Boiss. 
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Ns 

20. 

Zale 

22. 

30. 

Flowers in rather dense glomerules. Calyx angled, its lobes 

acuminate, erect. Corolla lobes broadly triangular, acuminate, 

SOIGSES CHAT KA sora Mall hse ong tomo ao) culenion dhe Waitlonlay ec sabes 16. C. stapfiana Palib. 

Calixpe auavgileck, is) WOoeS Welde eroumelhy Cleethcicdsine IMSS 55 55555550 

Sines pea encelenn ater mG Reese ROMER tok To Reg RD oI emer ai cARCUNEE 2 are 18. C. chinensis Lam. 

Calyx lobes smooth without sharply protruding keels ......... 20. 

Scales in corolla tube very small, usually shorter than tube, 

sometimes reduced to small lateral teeth. Stems usually orange- 

yellow. Capsule large, flattened-globose, with deep broad pit 

between styles, indehiscent or dehiscing by irregular transverse 

STUNBUNA Se Gudlis crags BU lay CMI ORD mB UR cc ies: (cane cee a HOP Ca australliicnhesss 1: 

Scales in corolla tube large, as long as tube; color of stems 

CHUTE EC TUL Mrmr eo etioa Mle Sem site toners pomenecniiis. TMs dicntsl se isle, Bh oy ata beer op eter teemen ees Zale 

Flowers usually large, 4—5 mm long; corolla tube not more than 

EWI CHAS LOM gals mC alliyax s rmura uebrsivchiedeeme i cevenoicste) <0Tt) 0) c<0 a) be oaillomeanieyew eel comes 22. 

Flowers smaller, 2—3 mm long; corolla tube slightly exceeding 

Cally pgOlegn eC awhyaalSwlOME te. alates ar set aie etre bayer ty <r lpelacciel mem eae enietre 23. 

Corolla tube nearly three times as long as calyx, its lobes oval- 

triangular, acuminate, curved inward; capsule subglobose; inflo- 

HOSCCACEHS) APES MuiOreaa se ole ay hana avec ouoa anes 23. C. suaveolens Ser. 

Corolla tube nearly twice as long as calyx, its lobes ovate, obtuse, 

curved outward; capsule globose-conical.... 24. C. gronovii Willd. 
SEOUAS, -Owucalles Ceuhyas jolial™ C@icouller vebhaveny joule AES Shs bs 48 Go 6 ec 

GSB Ghay eae ates Ono aotEema ieee: Orc atte tee oy to norte coattkee 22. C. karatavica Pavl. 

SUSHNS VSO? Cre jell <A SUMLON Ve BGs Gea ata cee aor oes alo tos) 46°68 fo 24, 

Calyx lobes orbicular-ovate, obtuse. ... 20. C. campestris Yuncker. 

Cale lODeSyaCule rt ccs imi esis ous Per ay ya' ben eves vtelgal Riicek's 21. C. basarabica Buia. 

Stigmas capitate, spherical, oval or cylindrical-oval, on distinct 

SiylesnasloneeasnthierLatber Ore SIWOGECIC a esieurs cy s: bs Wedceten oo sip eur twee 26. 

Stigmas conical, sessile or subsessile, sometimes on distinct 

styles (C. gigantea Griff.) but then always more or less longer 
Hain Sinless iwloyreies lleieee, WoO tii soouan Moives Oe 65 be no oo oo a 34, 

Stigmas by concrescence entire, notched or more or less 2-partite, 

aulWrayiSeCOMMALECRALIOASE: eurcpicice. Atewier eWay. otonicon eitsatal to: ig 3) est Vek apwayeewtas Melgeyree mR NY 

SU BANAS MCW US HOC WSs ESS QS bd ole Soen a ole asnoee aro a Ob OCG oro 335 

SUIAIMEZS BG Wome sig (Oie MEEbelhy eis louie sis sinless 2S 555 bia 6 6 6 5 6 0 28. 

Shams 7/5 to 7p Ieaaeinion Salles 12 See ee ee 32. 
Flowers to 4—5mm long; corolla lye to 2 times as long as calyx . 29. 

Flowers large, usually 6—7 mm long; corolla 24 to 3 times as 

OTRAS fe COU ln ys ate Rrouate Nich esdacothee Bac ven etek 2h OS eaten ens ouulshy stieai ieee Toisto mosh a koe po kgea Pee Sule 

Calyx lobes fleshy, smooth or more or less tuberculate on the 

outside, without discernible glandular appendages ........... 

SD tie Med rat rai Na ac Mew coy Myron op ieRE ONLY. (Cop eb weninciieach abl cdiw a's be 25. C. monogyna Vahl. 

Calyx lobes markedly thickened at back, with distinct glandular 

AUP CTC AGS Sek) teks crt ats aon Se: oct chun lai auatirsan cubism cali gaean ietyauustersi tat catch, elvan Gants 30. 

Calyx lobes with pectinate appendages on the outside ......... 

Ay amc derctyi beat ist) con We We co lah (et 6s) ar tab ap Saale lar ysis ssp ay pease (8 26. C. lophosepala Butk. 

Calyx lobes with callous appendages on the outside .......... 

SWleyie seem Ren i/o c2/ Sogo atuiarihoWs Yoh he stots Foil oo leila Ron «oak ery 27. C, tianschanica Palib. 

338) 



44 

Sl. Calyeclobespsimooth, Keele Cian main namin 28. C. lehmanniana Bge. 

Calyx lobes markedly thickened on the outside, with pectinate or 

tuberculate glandular appendages ........ 298) ©. buchard cal aibilos 

32. Corolla twice as long as calyx, cylindrical, with erect or slightly 

curved lobes ‘/ to 7/5; length of tube ... 30. C. lupuliformis Krocker. 
a Corolla 3—4 times as long as calyx, slightly swollen about middle, 

slightly tapering at apex with inward curved lobes “ls to th length 

OF PUD San ters Miser cits. svete tio Hommel op eemteibe debe 31. C. engelmanni Korsh. 

33. Flowers sessile or subsessile; stigmas more or less spherical... 

we hah aUROIS apts fosmrethonpreh Yel kvahtn:-vedgats/ okey eureMee eee othe Va cob efor Je 32. C. japonica Choisy. ; 

ats Flowers more or less distinctly pediceled; stigmas oval ....... 

BP OES 6). BS? oO Ga MS) by ORNS co) OV 6! 0g WONG) Bond gba 33. C. colorans Maxim. 

34. Flowers large,to 10mm long; styles hardly as long as stigma.... 

Li iaiuiceyen opie Voiniele a oee scr eo miounens oisiuetee meme Mamenaretas cece mart 34. C. gigantea Griff. 
+ Flowers not more than 7mm long; styles half length of stigma 

Or hardilyacistimeuisabler. irene cmp teh NaN ann Py) ous co) cyte ee Bale 

35. Corolla cylindrical; styles of ovaries distinct, half length of 

Feil 2a ae LW ko Mal eels NREL eoetiae aii es ed by RSC each aly cer 35. C. pamirica Butk. 

a Corolla broadly campanulate; styles of ovaries indistinct and thus 

Sion, Boosey SOSSGUIS 64.015 65145 6 0 36. C. convalariiflora Pavl. 

Subsienus .) Culsie uta, Hugelm: ini ransacty Acad) OC) obs lmoOulsramle 

3 (1859) 459.— Styles 2, stigmas elongate. 

section 1 EUCUSe Um AM Eng elm) le to07> Sivlies! nearly as ongeasnolg 

longer than, as thick as or thicker than filiform stigma; capsule dehiscing 

regularly by circular split. 

1. C. babylonica Auch. ex Choisy in Mém. Soc. phys. et hist. nat. Gen. 

(1841 —4'2 270. Engelmann Mransact. AcadeySces st. louis, ls) 3h) olm(exele 
var.): Boiss, Hl, ors lv, ls. Palibin im Russia bot. zhurns ose 5a aumleker 

thay IMIeroalG) “‘Abkosere, 12%elr5 (Clhvig, 3,4, 278, Eoxell, wees leds (Caionisyy7, Jl, Co balD. I, 

is Ul NAbAeeIe, My ity Az) 

Annual; stems filiform, to 1mm thick, branching, yellowish or reddish, 

glabrous, smooth. Flowers ca. 3mm long, white, on thin, pink or reddish 

pedicels as long as or slightly longer than flowers, the flowers in more or 

less many-flowered (to 15) loose umbelliform inflorescences, subtended 

by small ovate acuminate entire colored bracteole; calyx semispherical- 

campanulate, ca. 1.5mm long, half as long as corolla, nearly entire, with 

very broad obtuse lobes; corolla campanulate, finely tuberculate outside, 

cleft nearly to middle, its lobes ovate, obtuse or slightly acuminate, erect 

or slightly declinate; stamens inserted in notches between corolla lobes; 

their anthers large, ovate-cordate, slightly longer than the thin, nearly 

transparent filaments, scales as long as corolla tube, free to middle, oblong- 

ovate, with entire margin, only apex more or less crenate, curved inward; 

ovary nearly globose, smooth, styles very short with elongate-conical 

stigmas; styles and stigmas much longer than ovaries; capsule flattened- 

globose, ca. 2mm across, thin-walled, 3—4-seeded, with persistent 
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corolla; seeds irregularly ovoid, ca. 0.7—0.8 mm long, yellowish brown, 

scabrous. Fl. June—July, Fr. August—October. 

This species is parasitic mainly on perennial herbs and semi-shrubs 

in dry deserts, sometimes it is obServed on lucerne and cotton and on 

mulberry in nurseries (it has been reported on Alhagi, Lagonychium 
farctum, Morus alba, and Medicago s ativa).— Centr. Asia: Mtn. 

iickee cto Ker ove Damar Ale Genes distr. Insane) Deseribed trom 

IPA), ISOS ahi IPares\, 

2. C. alba Presl, Del. Prag. (1822) 87.—C. epithymum var. alba 
Engelm. in Transact. Acad. Sc. St.-Louis, I, 3 (1859) 463.—C. epithy- 

mum var. kotschyi Palib. in Mat. Fl. Kavk. IV, 2 (1912) 49, p.p. non 
Engelm.— C. epithymum alba (Presl) Trabut in Bull. Soc. bot. 

France, XXXVII (1907) 53; Yuncker in Mem. Torr. Bot. Club, 18, 2, 
285 p.p. 

Annual; stems thin, filiform or subcapilliform, yellowish green or 

reddish, branching, glabrous, smooth. Flowers 1.5—1.6 mm long, 5—7 in 

small globose glomerules to 0.5—0.6 mm across, sessile, white; calyx 

1,2—1.5 mm long, membranous, cleft nearly to base into broadly ovate or 

rhombic-ovate acuminate lobes; corolla urceolate, ca. 1.5mm long, 

slightly exceeding calyx, with elliptic, nearly acuminate, sometimes hood- 

shaped lobes erect or slightly turned inward terminated by divaricate, 

horn-like appendages; anthers rounded-cordate; filaments thin, cuneate; 

scales nearly as long as tube of corolla, broadly elliptic, more or less 

2-partite, fimbriate; ovary subglobose, with 2 styles and filiform, colored 

stigmas nearly as long as styles; styles and stigmas nearly as long as 

ovary; capsule subglobose, 1.2—1.8mm across, membranous, dehiscing 

by narrow, slitlike openings between persistent styles; seeds ellipsoid, 

ca. 0.8 mm long, 0.5mm wide, scabrous. Fl. June, Fr. July—August. 

Mainly parasitic on herbaceous perennials, mostly Labiatae on chalky 

and limestone mountain slopes. — European part: L. Don, L. V., Crim. 

Gen. distr.: Med., Bal.-As. Min. Described from Italy. Cotype in 

Leningrad. 

3. C. epithymum Murr. in L. Syst. veg. ed. XIII (1774) 140; Engelm. 
ial IMPEINSEACE VCC SC, Sit, -loniis, jl, Go AGI jos joys IOs IIL, Cie, ING IS, 

TOs Joey Sharam ee, Ils Tl, 25, Esxells sya, 852 Ieellilowin, shai Wiehe, IIS Ie IN, 
Zones; Zale IUlCZ a awlan Rosi: aPolisk. 472) (Ganeshinimnaltrs. po 

jen, [9@ts OSWINUL, I, AS, TOs 1s (Grosisiy4 Jel IMenyicy IU ASee  Ioseollenze, 

IPOs! (SSSI 5 Sele jon joss. Wwiaelkere ihm IMieien, “Bherere, Jeko, (Clhblo, 1&8}, 2. eis}. 

(Do 188 INOrOlEVE TA SOMA, MAS. SSSR, WU, SIG, js ious Waele, Jl” Zeho; Silo, IDs 

2221; V. Petrov in Fl. Yugo-Vost. VI, 61; Buia in Bull. Fac. Agronom. 

Chui wile 93.) les Ganeshinwops cits) bacure 1) Hedchy andmhlersas bulk 

SVeOjo, InOSSiul, Iie biaS GHG> Ibe, I, ©, GO, Ise Goll, Wo, Tas, 

Annual; stems thin, filiform, 0.3—0.5(1)mm thick, yellow or slightly 

reddish, glabrous, smooth, branching. Flowers small, 2—3 mm long, very 

short-pediceled, 8—12(16) in dense globose glomerules 0.5—0.7 cm across; 
calyx 1.5—2mm long, more or less fleshy, nearly campanulate, cleft to 

middle or beyond into broadly ovate, acuminate lobes thickened abaxially; 

corolla to 3mm long, hardly exceeding calyx, pink-white, its lobes 
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ovate-triangular, acuminate, with distinctly thickened tip, nearly as long as 

tube, spreading; scales slightly shorter than corolla tube, elongate-lanceo- 

late, fimbriate, free to base, concave; anthers yellow or yellowish- green, 

ca. 0.5mm long, ovoid- oblong, free nearly to middle; ovary subglobose or 

flattened-globose, with 2 styles and red filiform stigmas; styles and 

stigmas nearly 2—2 7D times as long as ovary; capsule membranous, 

flattened-globose, tetrahedral, ca. 2mm across; seeds very small, ca. 1mm 

_ long, 0.8 mm wide, scabrous, light- to dark-brown. Fl. June—July, Fr. * 

July—August. 
A parasite of wild perennial and annual herbs, rarely on shrubs, some- 

times in fields of leguminous crop plants (clover, lucerne, etc.). — European 

ewes IDA IRoChib, Isehh, Ibe rill.” Wo-ierinel, U5 IDyajong IW IDs W.- IDO, 

i. Don; cB US Dnps, -Bessy Le. Veg. Caucasus) Cisic. Wier) Sy) ands hy aalureanicies. 

W. Siberia: Uz Dob., Irt., Alt.; Centr: Asia: Ar.-Casp., Balkh. Gen. discs: 

Scand., Centr. and Atl. Eur., Med., Bal.-As. Min., Arm.-Kurd., Dzu.-Kash. 

Introduced into N. Am. Described from W. Europe. Type in London. 

4. C. trifolii Babingt. in Ann. a. Mag. Nat. Hist. XIII (1844) 252; 
Palibin in Mat. Fl. Kavk. IV, 2, 50; Szaf., Kulcz. Pawl. Rosl. Polsk. 472; 

Grosise,, El. thavik.) lly 2390; buial ing Bully sae; \Acronom,). Cluj saver 

LOO Ce xe path yim Yuneker in Memon, Sota lub... Velie 2heltoplis Oana 

C. epithymum var. vulgaris Engelm. in Transact. Acad. Sc. St.- Louis, 

I 3554 Gls pe pss Ganeshin imi.) povprild bots Vill el e761 op COGOn 

leva) “PovalikitSSSRa ii pep. = C26 pi bhiyanaw mi vaiey tas it Ol ii aloes 

Monts Bir Bote 302s Shmiallton Mls) lj9246s.ssyceishich... Ill, fla aVioskamcuios 

Iv, 138.—C. epithymum ssp. trifolii (Babingt. et Gibs.) Hegi, Il, 
ly Wo BS, COM, = lesa IBkelomarerr, the vain, Bi, IM, INeiey Iabisic, DAWA, wello. il. 

iy (oe Joleen, Wes i GOGSS Iiweley, US Co WENO, 2XCAIDVS DOOOWY FOO WAL. 

Annual; stems filiform, to 1mm across, branching, glabrous, smooth. 

Flowers to 5mm long, in loose globose glomerules 8—12 mm across, pedicels 

distinct, (1)2(3)mm; calyx broadly campanulate, ca. 2mm long, shorter than 
corolla tube, membranous, cleft for a to broad, ovate, thin, transparent, 

acuminate(var. macranthera Buia)sometimes obtuse(var. muresensis 
Buia) lobes; corolla cylindrical or nearly campanulate, to 4mm long, with 

triangular-ovate, acuminate or obtuse, thin, transparent, more or less 

declinate, rarely erect lobes half length of or nearly as long as corolla 

tube; scales nearly as long as or slightly shorter than corolla tube, elliptic, 

free to base, with fimbriate margin; anthers ovoid or broadly ovoid, some- 

times free nearly to middle; ovary subglobose, ca. 1.5mm across, the 

2 styles nearly as long as ovary, stigmas colored; styles and stigmas nearly 

twice as long as ovary. Fl. June—July, Fr. August—September. (Plate III, 

Figure 3.) 
A parasite usually of cultivated clover, sometimes of weeds and wild 

perennial herbs (particularly Leguminosae).— European part: Lad.-Im., 

US DnpSyiVe-D on) Caucasus) boy and) We iacans ec GenagGase re. tle @ammeiracl 

S. Eur., Med. Described from England. 

5. C. cupulata Engelm. in Bot. Zeit. (1846)276; Ganeshinin Tr. po prikl. 

bot) XViIlL; 2835) Kryls ils Zap. sibs De 22225 ps pss GrOssoe bles ikay;kcewiiley2 395 

Ve Petrovilihle Yuso-VostiViles Osea) Geno aay telloncal Kary: eae kulenn Alter Invs 
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PLATE II]. 1—Cuscuta japonica Choisy, branch with inflorescence, flowers, corolla, fruit, seeds, capsule, ovary; 2—C. indica (Engelm,) branch with inflorescence, seeds, ovary, capsule, calyx, flowers corolla; 3—C.trifolii Babingt., flowers, corolla, ovary; 4—C. chinensis Lam. branch with inflorescence, Ovary, calyx, flowers, corolla, seeds, capsule. 

, 
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(1907) 874, non Tenore.— C. planiflora var. approximata Engelm. 

in Transact. Acad. Sc. St.-Louis, I, 3 (1859) 465, p. p.; Palibin in Mat. 

ITI eyicg IDV, 5) Dil joo as IBCHSIS5, Tels) ones IOV, IOUS, jo) oh = Ca 2D jOIF © = 

ximata Korol. Poviliki SSSR (1932) 20, p.p. non Babingt.— C. appro- 
ximata urceolata (Ktze.) Yuncker in Mem. Torr. Bot. Club, 18, 

2,297, p.p.— CC. asiatica Pall) inherb.— Ico 4 Ganes hin, miloic) nowie wom 

Sa Galbuack NOs ekalo.ol. 

Biennial; stems filiform, pale or slightly colored, glabrous, smooth. 

Flowers small, 2.5—3 mm long, sessile, white or pink, the dense, more or 

less globose glomerules to 10mm across, subtended by triangular obtuse 

bracts; calyx cup-shaped, 2—2.5mm long, more or less fleshy, pale or 

slightly yellow, cleft to middle or beyond (var. schiraziana Engelm.) 

into broadly elliptic, subrhombic lobes abruptly passing into narrow fleshy 

tips; corolla slightly longer than calyx, subcylindrical, slightly swollen at 

middle, its lobes nearly as long as tube, broadly ovate, obtuse, spreading, 

imbricate; anthers oval-cordate, pale, shorter than filaments; scales nearly 

as long as corolla tube, their apices reaching base of filaments, oblong, 

usually slightly 2-partite, fimbriate in upper part, inward curved, free to 

middle; ovary subglobose or distinctly flattened- globose, ca. 1.5mm across, 

the 2 styles with colored stigmas, exceeding ovary; capsule flattened- 

globose, membranous, to 3.5mm across; seeds ovoid or irregularly spherical, 

scabrous: (ca. 1 mm widey 1)2amml lone. ls June July) bce July eewisis 

A parasite on wild perennial herbs and semishrubs. — European part: 

IMI Diao. WoaDom, Aiceinch7e, JFCSs,. 1illa4 Ii ID erm, Ibe Wo (Cislasle Cacasus: 

Cisc.) Dass, We, Scand Hay decansicy We ollernias Oe mold), lie. sa lta i Cie taiatee 

INeMele Jae =(Ceisjon5 [Saullo IDti- eno. IME, “Wundiaa,, leekan, Ml 4 I, Slo, 

Gen. distr.: Bal.-As. Min., Arm.-Kurd., Iran., Dzu.-Kash. Described 

from the Caucasus and Altai. 

6. C. approximata Babingt. in Ann. Mag. Nat. Hist. XIII (1844) 254; 

Ganeshin in Tr. po prikl: bot. XVIll, 1; 284; Koroleva, Poviliki SSSR, 

ADs [05 1958 A SOIeal, IeElSi4 SSS, IMME sksise Swvatel<ere shal Wieioal, AL@eiIP, IO. 

Citi, 18,25 293, josie, (Gxclls wei b= C. olaAminlorea yer, ajopro- 

oo AGEL Ida elban., sol Wicevsseery veel, Sey Si qluowss, il, & (1859) 465, p.p.; 

BOIS, IML, wrey JY, Wiles IPevliomay sin Mle,’ 1, Ise IW, 2, Do — le. 

Babinot. ce OVAL tabs tal Ganeshinm Ops elias Micumne: 4 a oiolevar 

Poviliki SSSR, Figures 7, 8, in Sorn. rast. SSSR, Ill, Figure 354 (semen)— 

Idpidlg 2 (Gig 18h, JG. IN@y O84. 

Annual; stems thin, filiform, pale green or slightly colored, glabrous, 

smooth. Flowers small, ca. 3mm long, white, sessile, the more or less 

dense glomerules subtended by narrow triangular, obtuse bracts; calyx 

campanulate, ca. 2mm long, imbricate and fleshy at base, cleft nearly to 

base into broadly elliptic, subrhombic, pointed, outward curved lobes, 

imbricate; corolla slightly longer than calyx, subcylindrical, its lobes 

broadly ovate, acute, spreading; stamens inserted between corolla lobes; 

anthers cordate-ovate, pale, nearly as longasor shorter thanthin filaments, 

scales nearly as long as corolla tube, oblong, flat, distinctly 2-partite, 

fimbriate; ovary subglobose; styles 2, stigmas colored, subulate, longer 

than styles; styles and stigmas as long as or longer than ovary; capsule 

flattened-spherical, membranous, with 3—4 small, irregularly ovoid or 
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globose seeds about 1mm across, dark brown or brown, scabrous when 

ripe. Hi: june—september, Fr. Ausust—October. 

Parasitic on cultivated lucerne and associated weeds, mainly on irri- 

gated land, abundant in the southern republics of Central Asia where it 

causes extensive damage. — European part: L. V.; Central Asia: Ar.-Casp. 

(southern joauet), IBallltie, 16725 Ks, INeueel IS, Haniel IDs, Sy7ie D554 IPeuda, -/Al, 5 

Shen (Wee mGenwiGdistra-s Auk sand’ Gentr. (Mur) )Vieds) Sal. — Ase iim. 
fran., Dzu.-Kash., Ind.-Him. Described from England. Type in London. 

(ea1Ge callinema Burky in Bot. mat. (Gerb. Inst. bow w zooly AN UZsSSk. 

XI (1948) 14. A 
Annual; stems filiform, branching, dark red, glabrous, smooth. Flowers 

pinkish, subsessile, in loose, few-flowered glomerules, subtended by semi- 

rounded, entire or slightly crenate bracts, ca. 2mm long, covered with 

small tubercles; calyx ca. 3mm long, semi-spherical, pale, finely tubercu- 

late, cleft to middle into broad triangular, acuminate, entire lobes; corolla 

urceolate, longer than calyx, pinkish, covered with small tubercles, its 

lobes as long as tube, triangular, acuminate, spreading, entire or crenulate 

with inward curved margins; stamens inserted in rictus of corolla; anthers 

rounded or ovate-cordate, pale, the thin, subulate filaments nearly as long; 

scales large, nearly as long as calyx tube, oblong, with unevenly fringed 

tip; ovary subglobose, with thin, cylindrical styles and subulate, yellowish 

stigmas; styles and stigmas slightly longer than ovary; capsule flattened- 

globose, ca. 2mm across, thin-walled, usually with 4 seeds; seeds sub- 

globose, ca. 1mm across, yellow, scabrous, angled inside, hilum rounded. 

Fl. July—August, Fr. July—September. 

Parasitic on perennial herbs and semishrubs, in high mountain belt; 

recorded on Astragalus roschanicus B. Fedtsch., Artemista 

lehmanniana Bge. and Lactuca orientalis Boiss.— Centr. Asia: 

Pam.-Al. (W. Pamir). Gen. distr.: Iran(?). Described from W. Pamir 

(basin of Gunt River). Type in Tashkent. 

8. C. ferganensis Butk. in Bot. mat. Gerb. Inst. bot. i zool. AN UzsSSR, 

MW CI949) 1S. = Gl epitiaynawin Ss, AMS MS TAEE I SwlijinmeeSe, Ieeubioy, 

ia IRIS, Toor, valanbreray 2) (GINS) AS 
Annual; stems thin, ca. 0.5mm across, branching, pale or reddish, 

glabrous, smooth. Flowers white, short-pediceled, in loose, few- flowered 

heads, subtended by pale, oblong, entire bracteoles; calyx 2—2.5 mm long, 

semi-spherical, finely tuberculate, cleft for half into broad, triangular, 

entire, acuminate lobes; corolla urceolate, nearly twice as long as calyx, 

finely tuberculate, its lobes imbricate at base, acuminate, nearly as long 

as tube, more or less spreading, their tips slightly turned inward; stamens 

inserted at base of corolla lobes, anthers rounded-cordate, yellow, on thin 

short filaments; scales large, nearly as long as corolla tube, oblong, 

more or less truncate, thinly and unevenly fimbriate; ovary subglobose, 

glabrous, smooth, pale, the 2 divergent styles passing into thin, subulate, 

yellowish stigmas nearly as long as style; styles and stigmas shorter 

than ovary; capsule flattened-globose, ca. 2mm across, with thin, trans- 

parent walls, corolla persistent, tightly enclosing capsule; seeds 3—4 

irregularly globose, ca. 1mm across, angled inside, light brown, scabrous. 

IPL, IMleyy—sJuias, lie, dibiarediblly 
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Parasite of annual and perennial herbaceous plants in the loessic semi- 

desert of Fergana valley. — Centr. Asia: Syr D. Endemic. Described 

from Fergana valley (near the Chust railway station). Type in Tashkent. 

9. C. indica (Engelm.) Petr. in Fl. yugo-vost. VI(1936) 63, comb. — 
C. europaeavar. indica Engelm. Monogr. (1859) 469.— C. pellu- 
cida Butk. in Bot. mat. Gerb. Inst. bot. i zool. AN UzSSR, XI (1948)_ 
Hh (Ce CAjo it ave Ne ySlal ii Iie, 16, haste JAN SHSiai, Sere, il; INO. 4 

(11937) 318) non Roxba— iC. epi t hy,miumysisps vanio uls elbaa tami elte 
ehy sitigem a Paliby in Russi. boty zhurns)3)(19l5)) 26. Css ewingonaters 

Selo, WinGl@ ey Ieee: ee, 

Annual; stems capilliform, branching, pale or slightly colored, glabrous, 

smooth. Flowers small, ca. 2.5mm long, sessile or subsessile, transparent, 

in dense few-flowered (3-8), globose inflorescence, subtended by trans- 

parent, ovate-triangular bracteoles; calyx 1—1.5mm long, semi-spherical, 

transparent, glabrous, smooth, cleft nearly to base into ovate, acuminate 

lobes with slightly thickened apex; corolla urceolate, transparent, nearly 

twice as long as calyx, its lobes nearly half as long as tube, ovate, acumi- 

nate, with inward curved tip; stamens inserted in rictus of corolla, anthers 

subglobose, with cordate base, pale, longer than thin filaments;, scales very 

small, inserted below middle of corolla tube and nearly reaching its middle, 

thin, 2-parted, fimbriate; ovary flattened-globose, ca. 1.5mm across, smooth, 

styles short, shorter than or equal to ovary, stigmas thickened; walis of 

ovary and capsule transparent; capsule subglobose, glabrous, smooth, with 

4 seeds; seeds irregularly rounded, ca. 1mm across, scabrous, yellowish. 

Fl. June—July, Fr. July—August. (Plate Ill, Figure 2.) 
Parasitic on herbs and semishrubs in steppes and semi-steppes, on 

mountain slopes of rubble and stones, rarely fine earth, in the lower vegeta- 

tion belts. — European part: L.V.; West Siberia: Irt.; Centr. Asia: Ar.- 

Casp:, Balkh;, Pam. Al, 1; Sh. Hndemiuc:) Desicribed from, Krasnoatgs 

meisk. Type in Leningrad. 

10.) ©. europaea Ic.) Sp pl, (753) 1245) turez.) in’ Bulle) Socy Natwviose 
LOM 2h Sots Hncelimin Mransact. Vw Acadaust. -Ouls,) 10)3)) 14 Oona Olciss 

Bl ors IV lis shimalion Fle Me i246 Szate. kalez. | Pawilis NOclmeo@lctns 

47.27 ‘Palibingin Mate ble Navks “iV Ze) oS sm Ganes hing im) des sO prea ooue 

NVI le 28 Grosse.) Hil. Ways lyse. Nquneker an Wiern.ss di ortcteoms Ou 

Club, 18302) 274: Koroleva, PovalikigssSRayZos 10) SOG. Gast. ooo emule 

389: Kiev, El Zap. Sib. DC 2220-) Buia im Bull) Hach Noronom @luge 

Vil, (80; Susawara,, Ik bl of Saghals ivi lobo. leh: (Ganesh Wop mmetins 

dria, | a)R. abo Soria, OAS Ssisiay JUL) Joie, SH25 Ode, GSO) Isley WUE IS Ws 8, 

i SOGD 4 = LOS}, SING jorolls  Ersig! IN@s (Ose 

Annual; stems thickish, to 2.5mm across, red or reddish, branching, 

glabrous, smooth. Flowers 2—3 mm long, pinkish or pinkish white, pedicels 

very short, sometimes very distinct, in rather large, globose, loose inflo- 

rescences, to 1.5cm across; calyx obconical, to 3 mm long, fleshy at base, 

sometimes angled, cleft for nearly half into 4—5 broadly ovate or broadly 

triangular, obtuse, entire lobes; corolla slightly longer than calyx, the 

4—5 lobes nearly half as long or nearly as long as tube, broadly triangular 

or ovate, obtuse, entire, erect or slightly curved; stamens inserted in 
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angles between corolla lobes, slightly shorter than lobes, anthers ovate- 
cordate or subglobose anthers, subulate filaments slightly longer than 
anthers; scales small, usually not exceeding middle of corolla tube, rarely 
slightly longer, more or less 2-parted, or entire, usually with few apical 
fringes, appressed to back of tube; ovary subglobose or elongate-globose, 
to 2.5mm long, the 2 filiform styles and stigmas usually divergent, 
shorter than or nearly as long as ovary; capsule flattened-globoid, usually 
with 4 seeds; seeds subglobular or globular-ovoid, angled inside, ca. 
1—1.3mm long, scabrous. Fl. June—July, Fr. July—August. 

Parasitic on many wild herbaceous perennials (nettle, hops, etc.), shrubs 
and young trees, mostly at edges of forests and in shrubby thickets along 
banks of rivers, streams and springs as well as on mountain slopes of 
rubble and fine earth. It is also parasitic on such cultivated plants as 
hemp, tobacco, clover, lucerne, vetch, currants, gooseberry, lilac. — Euro- 
pean part: Kar.-Lap., Dv.-Pech., Balt., Lad.-Ilm., U. V., V.-Kama, 
Wo IDs, Wo-Dom, Wiese. We IDAs, IGS, Isl, Cretiea,, Il, Drea, 1b, Woe 
Caucasus: Cisc., Dag., W., S. and E. Transc.; West Siberia: Oba UA obs 
Irt., Alt.; East Siberia: Yenis., Lena-Kol. (probably not further north 
dagein G22 IN), Ang.-Say., Dau.; Far East: Ze.-Bu., Uss., Sakh.; Centr. 
Asia: Ar.-Casp., Balkh., Dzu-Tarb., Pam.-Al., T. Sh. Gen. distr. -all 
Europe (excluding the Arctic regions), Med., Bal.-As. Min., Arm.-Kurd., 
Iran., Ind.-Him., Dzu.-Kash., Mong. (Manchuria). Described from W. 

Europe. Type in London. 

Note. In Central Asia there is a form with smaller, sessile flowers 
in more compact, globose inflorescences and with longer scales, sometimes 
reaching the base of the filaments. Further study will presumably warrant 
Specific status. 

In Lug District of Leningrad Region, S.S. Ganeshin collected on vetch 
Specimens of dodder which differed from the typical European dodder in 
having indehiscent capsules, larger seeds, and a longer calyx, and in several 
characters of the flowers. This he (op. cit.) separated as subspecies 
C. europaea ssp. viciae (Schultz) Ganesch., though other investigators 
recognized it as a species, C. viciae Schultz, or asa Waumleiny, (C, Swie@ = 
paeavar. viciae Engelm. (Engelmann, Buia). It has also been con- 
sidered synonymous with C. europaea L. (Yuncker). As the only collec- 
tions available are those of Ganeshin, we are unable to determine the true 
taxonomic status of this form, and further material is required. 

11. C, epilinum Weiche in Archiv Apoth, VIII (1824) 54; Engelm. in 
WiPsiaisevei, Se, Aveeicl, Si, Meum) 1 35 VOR Isioniss. IM Cres TAY 118; Shmal'g. 
Wik, Il, Aloe Syzzuig., Iquile,5” iPenwls Ios, etoile, AyBo Cenaeclarin fia sere, po 
prikl. bot. XVIII, 1, 268; Koroleva, Poviliki SSSR, 26; in Sorn. rast. 
SSSR, II, 390; Kryl., Fl. Zap. Sib. IX, 2221; Yuncker in Mem. Torr. 
HO Cluio, US, 2, BUUs Cieceictn, Ojsie; wea, eehwle. Docs Games mins 
QDs Citic, INNS. 78 leks INN IM WW, Sn th BOW, =! iabasi, 2 (Lignin, No, 328. 

Annual; stems thin, filiform, ca. 8mm across, greenish-yellow, glabrous, 
smooth, slightly branching. Flowers sessile or subsessile, in compact, 
globular inflorescences; calyx semi-spherical, ca. 3mm long, deeply cleft 
into broadly ovate, acuminate, entire lobes nearly as long as corolla; 
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corolla urceolate, yellowish- white, slightly exceeding calyx, its lobes half 

length of tube, broadly triangular, entire, slightly acuminate or obtuse, 

spreading; stamens inserted at corners between corolla lobes, their 

anthers oval, pale, filaments thin, subulate, shorter than anthers; scales 

nearly as long as corolla tube, oval, entire or more or less 2-parted, 

fimbriate, free, appressed to wall of calyx tube; ovary subglobular, with 

short, remote styles and hardly thickened, oblong, colored stigmas; styles 

and stigmas shorter than ovary; capsule flattened-globose,ca.4mm _  ~ 

across, with typical deep slit between styles; seeds irregularly globose, 

ovoid or nearly ovoid, ca. 1.2 mm across,alveolate-ramentaceous, often - 

concresicentiin Zon 3. Hl. june SJjuliy. hee July Aueusice 

On flax, rarely on weeds. — European part: Dv.-Pech., Lad.-Ilm., U.V., 

Oo) Wo Dyan IM ID.5 Wo=lDiom, Ib, IDyoyal, Gbiceinci,, U5 IDislse, Isle, ies; Cancasus: 

Cises,, West Siberia Us Lob ict Alt Hastoiberia Ang. js ovens) cue 

Mar Hast, Usss;) Centr: AlciasyAr.—Casp., .balkhy, ia: she. aman. 7 laeG ete 

distr.: Worldwide on flax. Described from W. Europe (probably from 

W. Germany). 

12. C. brevistyla H. Br. ex A. Rich. Tent. fl. abyss. II (1850) 79; 
Hngelim. in! Dransact. Acads Se. St.-louis; I) 3, 46; Boiss. oma 

li; Yuncker ini Mem. Torr, Bote) Club, '35 2512389) Nevsky im hee eso 

TAS) AUN SSsla, Sees We INo, 4 SiuBe—= (Ce llama dw loiee Cy 18), Cleicke im 

laloroyke, IIL Biers bale IW, AC, jOb Os ioral emore,— lle.> Wanackeic, Il. ©. 

i, UBB 

Annual; stems nearly capilliform, to 0.6mm across, colored, branching, 

glabrous, smooth. Flowers small, 2—2.5 mm long, white or faintly pinkish, 

sessile, in compact, globular inflorescences, 0.4—0.5 (0.7) cm across; 
calyx cyathiform, ca. 2mm long, 4—5-parted nearly to base, outer side 

finely tuberculate like corolla lobes, at calyx lobes rhombic-ovate, thickened 

dorsally, tapering to fleshy, acuminate tip; corolla nearly as long as or 

slightly longer than calyx, with more or less cylindrical, somewhat inflated 

tube and 4—5 triangular, ovate, acuminate, entire lobes imbricate at base, 

often with thickened tip, more or less spreading; stamens inserted in rictus 

of corolla, anthers rounded-cordate, pale or slightly colored, nearly as 

long as subulate filaments; scales attached to base of corolla tube, nearly 

as long as the latter, free nearly to base, oblong or broadly linear, more 

or less rounded or truncate, finely fringed, inward curved; ovary subglo- 

bose, with 2 thin styles as long as or shorter than colored, hardly thickened 

stigmas; styles and stigmas as long as ovary or slightly shorter; capsule 

flattened-globose; seeds usually 4, rounded-cordate, angled inside, brown, 

scabrous. Hl July—Ausust, Er August—september: 

Parasitic on annual and perennial herbs, rarely on semi-shrubs (common 

on Labiatae, Leguminosae and Compositae) on dry, fine earth to rubbly or 

stony mountain slopes. — Caucasus: Dag., S. and E. Transc.; Centr. Asia: 

Mira, Alera, IPera,vAl SPS Slay Gem, chisine, 3 IMiech, lireia,, Iba =lalian, . 

Africa. Described from Abyssinia. Cotype in Leningrad. 

13. (€2 araratica Butk: sp. mn: in’Addenda, XIX) 703: 

Annual; stems filiform, to 0.8 mm thick, reddish, branching, glabrous, 

56 smooth. Flowers ca. 3mm long, sessile, (4)6—12(15) in compact, globular 
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glomerules 6—8mm across; calyx ca. 2mm long, semi-spherical or 

obconical, fleshy, pale, cleft for nearly half into 5 broad-ovate or rhombic- 

ovate, obtuse lobes thickened at back, finely tuberculate outside; corolla 

ca. 2.5mm long, Deny exceeding calyx, urceolate, finely tuberculate out- 

side, cleft for “ih to /2 into rhombic-ovate, obtuse, imbricately spreading 

lobes with inward curved tip, thickened at back; scales as long as corolla 

tube, oblong, with nearly parallel margins, distinctly 2-lobed, the irregu- 

larly dentate apex directed towards middle of corolla tube, intervals as 

wide as scales; stamens sessile at angles between corolla lobes, anthers 

cordate, pale, on subulate filaments slightly longer than anthers; ovary 

subglobose, with 2 short styles and slightly thickened, brilliantly colored 
stigmas; stigmas and styles nearly as long as ovary; capsule membranous 

with persistent styles and colored stigmas, globose-tetrahedral, slightly 

flattened, ca. 2mm across, with 3—4 seeds; seeds nearly ellipsoid, ca. 

1mm long, pale, scabrous. Fl. July, Fr. August. 

Parasitic herbaceous on perennials on dry mountain slopes. — Caucasus: 

S. Transc. Gen. distr.: Arm.-Kurd. Described from Mount Ararat 

(Ararat, Takel'tau). Type in Leningrad. 

Section 2. EPISTIGMA Engelm. in Transact. Acad. Sc. St.-Louis, I, 

3, 460.— Stigmas subulate or filiform, subsessile; capsule dehiscing only 

when fully ripe by a transverse, broken suture. 

14. C. pedicellata Ldb. Fl. alt. I (1829) 293; Engelm. in Transact. 
ACaAGl, Ses Sho SILOwS, My BD, BUS Woevile, Il, eyo, Silos IDG) Aas) Na btarel ere 

iim Migim, Wore, 1Bo, Clitis, 16, 2,20 Co tie coOuamica Co Wardlkil. 

ex Palibin im Russk. sbot. zhurn, 3 (1995))27.— “ies: db: le. pl: tab. 
234, 

Annual; stems capilliform, branching, yellowish or reddish, glabrous, 

smooth. Flowers very small, not more than 2 mm long, white, their distinct, 

thin pedicels as long as or slightly longer than flowers, in few-flowered 

(6—15), umbelliform inflorescences subtended by small, ovate, obtuse, 

entire bracts; calyx 4—5-lobed, ca. 1.2mm long, semi-spherical, smooth, 

cleft for half into broad-ovate, obtuse or slightly acuminate, very thin, 

entire, transparent lobes; corolla 4—5-lobed, nearly twice as long as calyx, 

white, urceolate, sometimes subglobular, cleft for half into broadly triangular 

or ovate, acutish, entire lobes; stamens sessile between corolla lobes, their 

anthers cordate-sagittate, slightly shorter than or as long as thin filaments; 

scales attached to base of corolla tube, almost as long, narrow, truncate, 

fimbriate; ovary subglobose, glabrous, with subsessile, thin apical stigmas; 

styles and stigmas shorter than or as long as ovary; capsule subglobose, 

ca. 1.5mm across, thin, transparent, usually with 4 seeds; seeds irregularly 

ovoid, ca. 1 mm long, dark brown, scabrous. Fl. April—May, Fr. June—July. 

Parasitic mainly on ephemeral plants, rarely on perennial herbs or semi- 

shrubs in deserts, semi-deserts and lower mountain belts. — European part: 

Leva; Wiest Siberia: Iicts Centr. Asia: Ar. €asp., Balkht;, Kyzak:, Kara kK, 

Min ckimMee CATT D Eat Din Pame—Alee dheshe Gen, Gistr. o) lran: 

Described from West Siberia (Arkaul). Type in Leningrad. 
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15. C. kotschyana Boiss. Diagn. ser. I, 7 (1846) 29; Engelm. in 
transact. Acad: (Se. St. Mousa 3pm tile allijoiia iaelViiecten by lane Kea comlve 

2; ot; Grosse. Hl Kavk. ME 238 jYuncker in ema Norra Sot Clubs 

Mean Cod, ExGlly Wei — (C, jpulelmelila W, “lene, ia Ill Yugo-Vost VI 

(1936) 65, non Engelm.; Pavlov in Fl. Tsentr. Kazakhst. III, 50.— 

C. pulchella var. altaica Engelm. in Transact. Acad. Se. St.-Louis, 
In, Ato — 163 Mousey, IP, joeies, eusiae, INO, 749). 

Annual; stems thin, filiform, pinkish, branching, glabrous, smooth. 

Flowers ca. 3mm long, pale or faintly pinkish, subsessile or on pedicels 

as long as calyx, in few-flowered, loose glomerules subtended by thin, nearly 

transparent, elliptic, obtuse or slightly acuminate bracts; calyx semi- 

spherical, ca. 2mm long, finely tuberculate outside, cleft to middle or 

slightly deeper into triangular, entire, acute lobes with inward curved tip; 

corolla 2—2.5 mm long, more or less cylindrical, finely tuberculate, with 

broadly triangular, more or less abruptly acuminate, entire, erect or 

slightly declinate lobes as long as corolla tube, thickened at apex; stamens 

inserted between corolla lobes, with ovate-cordate, yellow anthers and thin, 

subulate filaments; scales large, as long as or slightly longer than corolla 

tube, oblong, more or less spatulate, free, entire or more or less 2-parted, 

with fringed apex; ovary subglobose, with more or less fleshy tip, stigmas 

sessile, cylindrical; capsule subglobose, usually with 4 seeds; seeds 

ovoid, ca. 1mmlong, 0.8mm wide, angled inside, brown, scabrous. FI. 

May—June, Fr. July—August. 

Parasite of perennial, rarely annual herbs, semi- ehrubel especially on 

species of Compositae, in wormwood-mixed herb and grass and wormwood- 

halophytic groups. — European part: L. V.; Caucasus: Transc.; West 

Siberia: Alt. (?); Centr. Asia: Ar.-Casp., Balkh., Kara K. (northern 
part), Kyz. K. (northern part), Mtn. Turkm. Gen. distr.: Iran. Described 
from Iran, Type in Geneva. 

16. C. stapfiana Palib. in Russk. bot. zhurn. 3 (1915) 25.—C. kotsch- 
y ana Yuncker in Mem. Torr. Bot. Club, 18, 2 (1932) 139, p.p. non 

Boiss. 

Annual; stems filiform, pinkish, branching, glabrous. Flowers ca. 3mm 

long, subsessile or on distinct pedicels, in rather compact glomerules to 

1 cm across, subtended by broadly ovate, more or less fleshy bracts colored 

outside; calyx cyathiform, ca. 2mm long, angled, as long as corolla tube, 

cleft for nearly half into broadly triangular, entire, abruptly acuminate 

lobes; corolla urceolate, white, slightly longer than calyx, finely tuberculate 

outside, the broadly triangular-ovate, entire, acuminate, spreading lobes 

nearly as long as tube; stamens sessile between corolla lobes, upright, 

with rounded- cordate anthers, subulate filaments slightly longer than 

anthers; scales broadly oblong, longer than corolla tube, free with dentate- 

fimbriate apex; ovary flattened-globose, more or less fleshy at apex, with 

the thick, short, subulate, sessile stigmas nearly as long as ovary; capsule 

flattened-globose, with 3—4 seeds; seeds globular, ca. 1mm across, angled 

inside, brownish, scabrous. Fl. June—July, Fr. July—August. 

Parasitic on annuals and perennials on rubbly mountain slopes. — Centr. 

Asia: Pam.-Al. (Pamir). Gen. distr.: Iran. Described from Afghanistan. 
Type in Leningrad. 
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17. C. stenocalycina Palib. in Russk. bot. zhurn. 3 (1915) 26. 
Annual; stems thin, to 0.8 mm thick, purple, branching, glabrous, smooth. 

Flowers on short pedicels almost as long as calyx, in loose, few-flowered 
(6—12), umbelliform inflorescences subtended by narrow triangular, 
acuminate, pinkish bracts; calyx 4—5-lobed, ca. 3 mm long, cleft to or 
nearly to base into entire narrow, acuminate, smooth, purple lobes; 
corolla 4—5-lobed, ca. 4mm long, urceolate, finely tuberculate outside, 
delicate pink, cleft for half or deeper into entire triangular-acuminate, 
erect or slightly outwardly curved lobes; stamens sessile between corolla 
lobes, rounded-cordate anthers, on short thin filaments slightly longer than 
anthers; scales inserted at base of corolla tube and appressed to it, narrow, 
not more than half length of tube, with more or less truncate, ciliate- 
dentate apex; ovary flattened-globose, ca. 2mm across, the 2 sessile or 
subsessile, sometimes remote, faintly colored stigmas as long as or 
slightly shorter than ovary; capsule flattened, fleshy below styles, ovate- 
tetrahedral, smooth, usually with 4 seeds, persistent corolla tightly appressed 
to capsule; seeds irregularly ovoid, ca. 1mm long, brown, scabrous. 
Fl. July, Fr. August—September. 

Parasitic on wild, herbaceous perennials or semi-shrubs on fine earth- 
stony slopes in upper mountain belts. — Centr. Asia: T. Shy Pansy Ar 
Endemic. Described from near Tashkurgan in the upper reaches of the 
Yakkobag-Darya River. Type in Leningrad. 

Subgenus 2. Grammica Engelm. in Transact. Acad. Sc. St.- Louis, 
I, 3, 459.— Ovary with 2 unequal styles and capitate stigmas. 

Section 3. EUGRAMMICA Engelm. 1. c. 460. — Stigmas capitate; capsule 
with more or less irregularly persistent ring. 

18. C. chinensis Lam. Encycl. II (1790) 222: Boiss. Fl. or. INV 120: 
Kom. and Alis., Opred. rast. Dal'nevost. kr. II, 880; Yuncker in Mem. 
Worm, 16% Chilis, I, 8, 2OO,—= C6. ehh awnic Hohen. in Boiss. Diagn. II, 
3 (1856) 129.— C. breviflora auct. Fl. As. Med. p. p. — Ie. : Yuncker, 
Ils Gy tie) BOE 

Annual; stems filiform, 0.6—0.8 mm across, pale yellow, glabrous, 
smooth. Flowers ca. 4mm long, yellowish, their short pedicels as long 
as or Slightly longer than calyx, 3—7 in small, umbelliform inflorescences 
subtended by narrowly triangular, keeled, entire, nearly transparent bracts; 
calyx broadly obconical, 2—2.5mm long, cleft for half into triangular-ovate, 
obtuse, acutely keeled lobes; keels decurrent and hence calyx angular; 
corolla slightly longer than calyx, urceolate, dissected for nearly half into 
triangular-ovate, obtuse, erect or more or less spreading lobes; stamens 
inserted between corolla lobes just below notch, nearly half length of 
lobes, filaments flat, pale, slightly cuneate, anthers ovate-cordate, yellow, 
slightly shorter than filaments; scales large, reaching base of filaments, 
oblong or spatulate, entire or more or less 2-parted (var. ciliaris 
Engelm.), long-ciliate, free nearly to base; ovary flattened-globose, with 
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60 2 long, thin, divergent styles, as long as or slightly longer than ovary,and 

club-shaped stigmas; capsule flattened-globose, ca. 3mm across, mem- 

branous, with persistent corolla and styles; between these there is a 

deep depression; the capsule dehisces at base by an uneven, transverse 

suture; seeds usually 4, ovoid, ca. 1.5mm long, angled inside, pale brown, 

scabrous, with narrow, oblong hilum. Fl. May—July, Fr. June—September. 

(Plate Ill, Figure 4.) 
Parasitic on weeds in weedy habitats and on cultivated plants (kenaf, ~ 

cotton, jute, legumes).— Far East: Ze.-Bu., Uss.; Centr. Asia: Dzu-Tarb., 

IG i774, ISS Wino, “bbe, Ieewagly—veUl, | IS Sia, (ein, Chisines 3 Ibeeials, IDZthaIKasia,. 

Mong., Jap.-Ch. Described from specimens grown in the Botanical 

Garden in Paris from seeds brought from China. Type in Paris. 

Section 4. CLISTOGRAMMICA Engelm. l.c. 460.— Stigmas capitate; 

capsule slightly fleshy (bacciform) in upper part. 

192 1@) australis Ro Br. in Prod mle Woy. Hollsvetuns. )VianS Diemer. 

I (1810) 491.— C. australis var. tinei (Insenga) Yuncker in Mem. Torr. 
Bot. Club, 18, 2 (1932) 126.— C. breviflora Vis. Fl. dalm. II (1847) 
23 i; Palibin in Mat. El. Kavke IV, 2; 57; Ganeshin in ir. po prilkieber 

SOWiuULIS Wy AVAs INowoleyvey Iowa SSS, 2942 iim Soma, wash, SSSR, JUL, 39s: 

Grossg., Fl. Kavk. III, 238; V. Petrov in Fl. Yugo-Vost. VI, 66.— 
C)yobtusitlomawvar, brevitlora Engelm: in Vicansact. Aicadaise: 

Steswouis Las) (@659))493-iBoisisn Ele vor seiVe OM wViei isle, inlMlirommmeny Tne 
PO; pEIKIS boty liye. 21. — ©. eojs Oo wiikt sic ihwvamnialireautv. jim) ViciaiaEnomls 

lt (G55) BOS,—= ese Mealisey, Cos Gli, U0 8 well, Wi, is,22- 

Annual; stems thin, filiform, orange-yellow, branching, smooth. Flowers 

small, ca. 2mm long, yellowish, subsessile or on very short pedicels, in 

compact glomerules, subtended by nearly transparent, lanceolate, obtuse 

bracts; calyx obconical, cleft for half into 4—5 ovate, obtuse, entire lobes; 

corolla twice as long as calyx, campanulate, pale yellow, cleft for half 

into 4—5 triangular-ovate, obtuse, entire lobes more or less declinate at 

flowering; stamens sessile in notches between corolla lobes, slightly 

shorter than these, with flat, subulate filaments and ovate-oval anthers; 

scales small, 2-parted, with short fringes, sometimes reduced to 2 small 

teeth or obsolete (var. breviflora); ovary flattened- globose, smooth, 

the 2 free, thin, unequal styles with colored capitate stigmas; capsule 

61 flattened-globose, thin-walled, dehiscing irregularly into parts or detaching 

intact from base, with persistent calyx, corolla and styles; between the 

latter there is a distinct deep concavity; seeds 3—4 per capsule, irregu- 

larly ovoid, ca. 1 mm long, light or dark cinammon brown or brown, 

scabrous. Fl. June—July, Fr. July—September. 

Parasitic on weeds, many herbaceous cultivated plants, fodder legumes 

(clover, lucerne), kitchen plants, gourds, technical and ornamental plants. 

One of the most troublesome weeds, especially in southern regions. — 

European part: Mab. Bes, Bis, Le Don,) Es vey Caucasus:  Cisicz WWE lngasies: 

West Siberia: U., Tob. (2), Irt.; Far Past: Usis.; Centr, Asia: Ar.-Caspy, 

seilidae, IDyAbIS IDeliclyp Gis, IK. Ieee IK, (@)), JNaaye ID), Syae ID5, Pein, -/All, 
T. Sh. Gen, distr.: Atl. Eur., Med. (W.), Bal.-As. Min. (northern part), 
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Ind.-Him., Dzu.-Kash., rest of China, Australia. Described from Aus- 

tralia. Type in London. 

20. CC. campestris Yuncker in Mem. Torr. Bot. Club, 18, 2 (1932) 

138; Buia, Cuscutele Rom4nici (1939) 48.— C. arvensis Malz. in Tr. 

Byuro prikl. bot. VIII, 3 (1915) 257, non Beyr; Petrov in Fl. Yugo-Vost. 

WiEMobt Tearcie mec 1s) vom calyicina Hnoelmvin, Gransy Acadelser 

St -iLowns, I, 3 (1859) AOS; I<oroleye, IROvillilat SSiSir, 29 tia Sein, ieee 

Soon nin EC piemtaconasspy Calyicina Yuncker in dilimes ios 

Monograph. Vij 2—3, 90; Ganeshin in ir: prikl,) bot. XVIll, 13° 2937 — 

C. kamelorum-Pavl. in Vestn. AN Kaz. SSR, 8 (1950) 20.— Ic.: Mal'ts. 
ebb aeliZIe Dio ool iGaneshinie icy shige Os wunekers, Ticats 4a 

Bexca) LIP Euniow vexs Nos (2. 

Annual; stems filiform, to 0.8mm across, yellow or pinkish yellow, 

branching, shiny, smooth. Flowers on 2—2.5mm pedicels, white or slightly 

greenish white, 3—6 in loose inflorescences subtended by lanceolate, 

acuminate, ca. 2mm long bracts; calyx semi-spherical, 2—2.5 mm long, 

smooth, shiny, more or less deeply cleft into broadly oval or slightly 

rounded, obtuse lobes as long as or slightly longer than corolla tube; corolla 

campanulate, its lobes nearly as long as tube, ovate-cuneate or triangular, 

entire or slightly crenate, spreading, with slightly inward curved tip; scales 

oval, long-fimbriate, as long as or longer than corolla tube and thus scale 

fringes emerging from persistent corolla in fruit; stamens inserted at base 

of notches between lobes, nearly as long as or shorter than lobes, with thin, 

shiny, subulate filaments and broadly oval or oval-cordate, yellow anthers; 

ovary flattened-globose, smooth, the thin, distinctly unequal styles (becoming 

nearly equal in fruit) with capitate stigmas much shorter than styles; 

styles with stigmas nearly as long as ovary; capsule flattened-globose, light 

cinammon brown, ca. 3—3.5mm across, slightly fleshy with deep apical de- 

pression, irregularly dehiscing, with 2—4 seeds and persistent calyx and 

corolla; seeds irregularly ovoid, angled inside, light cinammon brown or 

brown, scabrous, to 1.5mm long,1.2 mm wide, 0.8mm thick. Fl. July—August, 

Fr. August—September. 

Introduced; parasitic on weeds and cultivated plants (jute, kenaf, clover, 

lucerne, vetch, lentils, oats, barley, timothy, Dalmatian chrysanthemum, 

petunia and others), sometimes on wild plants. — European part: Lad.-Ilm., 

WU) Dnp., M.D.; Caucasus: Cisc.; Centr. Asia: Kara K. (Chardzhou, 

Geoktepe), syr D., T. Sh., Pam.-Al. A native of North America. Described 

hmeom= hexas. | “ype in UassAy 

Note. The first record of this species in the USSR is due to D. Larionov 

in 1913. This was confirmed in 1915 by A. Mal'tsev on the basis of speci- 

mens collected in 1914 by A. Gromyko inthe former Mogilev Province. In 1927, 

Ganeshin (op. cit.) found it growing inthe Leningrad Region (near the Dubrovo 
Sovkhoz, Luga District). Ganeshin noted that specimens of this species pre- 

served inthe herbarium of the Botanical Institute ofthe Academy of Sciences of 

the USSR grow in Dergachi and Gumennoe (Ukrainian SSR) as well as near 

Molotov. According to Koroleva (op. cit.) the herbarium also includes 

specimens from Kuban'. In 1942 the species was found in Uzbekistan 

(Tashkent). There are reports (Zap. po semenovodstvu, VII, 2(1930)) of 
seeds in specimens of leguminous seeds in Bryansk, Gorki, Kalinin, Kursk, 
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Tambov, Orel and Odessa regions and in Belaya Tserkov' and Shevchenko 

districts of Kiev Region. A. Baitukalov (Tr. opytn. uchrezhd. Volzh.- 

Kam. obl. IV (1929)) reported the presence of vetch seeds in samples of 

clover seeds from the Mari ASSR. I.1. Smirnova (Karant. sorn. Kazakhs- 

koi SSR i mery bor'by s nimi (1941)) reports this vetch for 11 regions of 

the Kazakh SSR. 

21. C. basarabica Buia in Contrib. la Stud. Cusce. in Romania (1938) 

35; Cuscutele Romanici, 58.— Ic.: Buia, Cusc. Roman. tab. XXI, XXII. > 

Annual; stems filiform, 0.5—1.5 mm thick, golden yellow. Flowers 

2—3(3.5)mm long, usually on thickened, 2—6 mm long pedicels, 10—35 in 
loose glomerules; calyx cyathiform, darker than stems, ca. 2.2mm long, 

deeply cleft into rounded-ovate, slightly acute lobes with incumbent or free 

margins; corolla golden, paler than calyx, 2.5—3.2 mm long, the lanceolate- 

ovate, acuminate lobes crenulose, with inward curved tip; stamens inserted 

in notches between corolla lobes, ca. 1mm long, filaments subulate; anthers 

reddish or blackening, slightly shorter than filaments; scales ca. 2—2.5mm 

long, with long-ciliate margins and apex, erect or inward curved; styles ca. 

2mm long, stigmas capitate, ca. 0.75mm wide; capsule 2.5—3.5mm long, 

3.5—4mm wide; seeds subglobular, 1.2—1.6 mm across, usually 4 per cap- 

sule. Flowers from May to October. 

Parasitic on weeds. — European part: Bes. Gen. distr.: N. Balkans. 

Described from Bessarabia. Type in Bucharest. 

Note. The description is from Buia's monograph (1. c.) because we did 

not study herbarium specimens of this species. 

22. C. karatavica Pavl. in Vestn. AN Kaz. SSR. 8 (1950) 19. 

Annual; stems thin, filiform, branching, bright purple, glabrous, smooth; 

bracts lanceolate, ca. 2mm long, obtuse, entire, colored. Flowers ca. 3mm 

long, dingy purple or pink, on 1—2 mm long pedicels, 6—8 in loose glomerules; 

calyx semi-spherical, ca. 2.5 mm long, pink, cleft for half or more into 

broadly triangular-ovate, obtuse, entire lobes; corolla urceolate, slightly 

longer than calyx, dingy purple, with entire, flat, triangular, acuminate, 

spreading lobes nearly as long as tube; stamens sessile between lobes, 

anthers yellow, ovate-cordate, half as long as the pink, subulate filaments; 

scales large, as long as or longer than corolla tube, oblong, long-fimbriate 

at apex; ovary subglobose, brownish-purple, the 2 styles equal,with capitate, 

yellowish stigmas /4—'/; length of styles; capsule ca. 3mm across, flattened- 
globose, with deep apical concavity; styles widely remote at base; seeds 

2—4 per capsule, obovoid, angled inside, ca. 1—1.5 mm long, yellowish brown 

or brown, scabrous. Fl. July—August, Fr. August—September. 

Discovered on Verbena prostrata.— Centr. Asia: T. Sh. Endemic. 

Described from Kara-Tau Range. Type in herbarium of Academy of Scien- 

ces of the Kazakh SSR in Alma-Ata, cotype in the Moscow University her- 

barium. 

23. C. suaveolens Ser. in Ann. Sc. Phys. Nat. Lyon (1840) 519; Yuncker 
ig) ANadenee., Wowreal, IEeG> 26, 43° Milena, “Wore, Jers Clitlo, 8, 2, 14a8, = 

C. racemosayMalz. in) ire Byuroe po) prikls bot. WME se 25 (mons Mianeta 

C. racemosa var. chiliana Engelm. inTransact. Acad. Sc. St.- Louis; 
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I, 3 (1859) 505; Ganeshin in Tr. po prikl. bot. XVIII, 1, 294.—Ic.: 
Mal"tsev, op. cit. Tabl. 129, Fig. 890; Ganeshin, op. cit. Fig. 11: 

Weunekerwlaic. f 22) 

Annual; stems filiform, often reddish, branching, glabrous, smooth. 

Pedicels usually longer than calyx, flowers rather large, to 4—5 mm long, 

in loose, racemiform inflorescences; bracts small, ovate, scarious; calyx 

broadly campanulate, half length of corolla tube, cleft for nearly half into 

oval-triangular, obtuse lobes; corolla tubular-campanulate, oval-triangular 

acuminate, lobes with inward curved tip; scales oval, with fimbriate margin, 

as long as or slightly shorter than corolla tube; stamens inserted below 

notches between corolla lobes, filaments short, anthers oval; styles longer 

than ovary, stigmas capitate; capsule nearly ovoid, with persistent calyx and 

corolla, walls thin, slightly thickening in upper part; seeds 2—4, ovoid or 

oval, often appearing as if with apical beak, to 1.9mm long, 1.5mm wide, 

1mm thick, brown or dark brown, finely tuberculate; hilum short, linear, 

sometimes horizontal. June. 

Introduced; native of South America, discovered in 1914 in Belo- 

russia (former Mogilev Province, Chausy county, village Slastena), 

on clover. Also introduced in W. Europe, U.S. A., Australia and Africa. 

Note. Various reports of the discovery of this species in Russia have 

appeared in botanical and agricultural literature; e. g., Mal'tsev (op. cit.) 
mentions it from the former Podolia, Voly'n, Chernigov, Ekaterinoslav, 

Kursk, Vitebsk and Bessarabia provinces. However, only one locality 

(see above) has been confirmed; specimens in the herbarium of the Botanical 
Institute of the Academy of Sciences of the USSR. 

24. C. gronovii Willd. ex Roem. Syst. veg. VI (1820) 205; Yuncker in 

Wer MuOr tS Ou Club, LS. (2.3. eC. (BONO vin var. wv uleiveaera 

Bnoeelm, in Acad. Sc.) St.-Louis, I, 36 (1859) 507: Szaf., Kulez., Pawl. 

OS tuo sien fate. vunckernn: llilin: Biol. Monograph. mila 2a.opn ts 

35 WOO; UO, IAS letras Ge lerea Muley Tae WO sian Al oeye 

Annual; stems filiform, to 1mm across, glabrous, smooth, branching. 

Flowers ca. 4mm long, pedicels distinct, as long as or longer than calyx, 

in loose or more or less compact, paniculate inflorescences; bracts small, 

ovate, acuminate, entire, more or less concave; calyx nearly semi-spherical, 

cleft into broadly ovate, obtuse, sometimes subrounded, in part finely tuber- 

culate lobes with thin, nearly transparent margin, thickened at back; corolla 

to twice as long as calyx, campanulate, the ovate-triangular, obtuse, entire, 

declinate lobes as long as or slightly shorter than corolla tube; scales 

oblong, nearly as long as or slightly shorter than corolla tube, with irregu- 

larly fimbriate apex, free to base; stamens sessile in notches between 

corolla lobes, slightly shorter than the latter, with oval anthers and flat, 

thin, cuneate filaments almost twice as long as anther; ovary subovate, 

glabrous, smooth, the thin styles approximate at base, shorter or slightly 

longer than ovary (var. longistyla Ganesch.), stigmas capitate, colored; 

capsule globose-conical, ca. 3.5 mm wide, 4mm long, with 2—4 seeds, calyx 

and corolla persistent; seeds ca. 1.5mm long, ovoid, one side inflated, the 

other distinctly concave, brown, scabrous. 

Found once in the former Yuryev Botanical Garden (now Tartu, Estonia). 

Native of North America. Introduced in W. Europe. 
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PLATE IV. 1—Cuscuta lupuliformis Krocker, branch, branchlet with inflorescence, calyx, flower, 

ovary, capsule, corolla, branchlet with fruit,seed; 2—C. bucharica Palib., branchlet with inflorescence, 

calyx, corolla, flower, ovary, capsule, seed. 
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subgenus 3. Monogyna Engelm. in Transact. Acad. Sc. St.- Louis, 

I, 3, 460.— Styles completely or incompletely connate (style 1); capsule 

regularly dehiscing by circular slit. 

Section 5. MONOSTYLOS Maxim. Prim. fl. amur. (1859, II) 200. — 
Monogynella Engelm. 1.c. (1859, V) 460.— Stigma capitate, subglobose 
or ovoid, entire or more or less 2-parted. 

25. C. monogyna Vahl, Symb. II (1791) 32; Engelm. in Transact. Acad. 
SC, Sts Lows, iMacs, Diless aeons IDG ore, UW like Ieeulijoria shay IMIenE, ul. ieee, 

INE Oo sGanes Mima ites OppiaikleNbOty SOV IM aa 296) |Grosson shies Wavik, 

WII, 238; Koroleva, Poviliki SSSR, 394; Sorn. rast. SSSR, III, 394; Kryl., Fl. 

Leo, SW, Ik, 2AAiIs Novinclk<ere wa Were, Wore, eon, (Clo. ws, 25° ARG, 7 de 

C. astyla Engelm. in Bot. Zeit. IV (1846) 276. — Ic.: Ganeshin, Inge. Zs 

Silt haem wl Eraecaswihiwntabe at Nouneker lc: ta ZO" — > acc ibtl. 

CAUC, GS. NOs AVA, 

Annual; stems threadlike, to 2mm thick, branching, reddish or pale, some- 

times verrucose or smooth; bracts small, ca. 1mm long, ovate or ovate- 

triangular, fleshy, concave, paleor more orlesscolored. Flowers3.5—4.5 mm 

long, sessile or distinctly pediceled, pink or nearly white, in few-flowered, 

loose, Spicate inflorescences; calyx nearly spherical, ca. 2mm long, cleft 

nearly to base into broadly ovate, obtuse, entire, fleshy, more or less tuber- 

culate lobes with concave back; corolla 3—3.5 mm long, urceolate, its lobes 

ovate, obtuse, entire or crenulose, erect or slightly declinate, sometimes 

with inward curved tip, nearly half length of corolla tube; anthers inserted 

in rictus of corolla, sessile, oval or oval-cordate, colored, sometimes with 

dotted spots; scales inserted at middle of corolla tube, truncate, more or 

less 2-parted, slightly and irregularly fimbriate, nearly reaching base of 

anthers; ovary subglobose, ca. 1mm across, glabrous, smooth, attenuate to 

very short (0.5—0.45 mm) style with subglobose, slightly 2-parted, colored 

stigma nearly as long as style; capsule ovoid or subglobose, to 4mm long, 

smooth, with 1—2 seeds; seeds ca. 4mm long, light or dark brown, irregularly 

globular-cordate, faintly scabrous. Fl. June—July, Fr. July—August. 

Mainly on wild trees, shrubs, perennials and herbaceous plants, often 

in gardens and vineyards (Uzbekistan and Turkmenistan), infecting fruit 

trees, berries and ornamental plants, rarely field crops (sunflower). — 

HuGopean pact VA Dnp. Ve-Don (southeastern part), Dransy..) Bes... Bil. 
(Cialan., Ib, Drom, Ik, Woe Cauiezisuse Cisse, IDa@i5 Wea Ig eiacl S, Wieeisic.e 

Wiest siberia: |ObiG2)s Us) Toby Int Alt) @entr. Asia: Ar.—Casp., Ballkh.. 

Dail, ="Weiidon, Iara, Io, ieee, IK) Mio, Ilaa, Acar ID, Syme JD) lesions Als. 

ish. Gen. diste.: Med, Bals-As. Min, Arm.-Kurd., Iran., Dzu--Kash., 

Mong. Described from the East (Syria). 
Note. It is doubtful whether in the USSR this species extends further 

east than Altai. In the herbarium of the Botanical Institute of the Academy 

of Sciences of the USSR thereis a single specimen labeled ''Krasnoyarsk." 
As the same label marks specimens of the species from Podolia, and 

judging from the faint pencil tracing of ''Krasnoyarsk"' and the suspicion of 
the last three letters having been added later, this record is doubtful. 
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26. C. lophosepala Butk. in Bot. mat. Gerb. Inst. bot. i zool. AN UzSSR, 

XI (1948) 17. 

Annual; stems threadlike, to 1.5 mm thick, glabrous, smooth, pale. Flow- 

ers sessile, in short, spicate inflorescences to 2cm long; bracts small, 

ovate, entire, fleshy, with pectinate appendages dorsal; calyx semi-spherical, 

ovoid, cleft to base into broadly ovate, obtuse lobes to 3mm long, peripheral 

lobes with pectinate apical appendages; corolla hardly longer than calyx, - 

cylindrical, white, its lobes nearly as long as the tube, broadly ovate, obtuse, 

entire or irregularly notched-dentate, erect, with slightly inward curved 

tip; anthers sessile, ovate-cordate, yellow, covered with spots; scales 

inserted below middle of corolla tube, concave, oblong, rounded at apex, 

with ciliate margins, nearly reaching base of anthers; ovary subglobose, 

ca. 2mm across; style shorter than ovary, as long as the capitate, 2-parted 

stigma; capsule ovoid, with 3—4 large, ca. 3mm long, light brown, scabrous 

seedss | Bile ydraly.y EolrAuweisits 

Parasitic on wild, perennial herbs and semishrubs on fine earth-pebbly 

and stony mountain slopes, in valleys of mountain rivers. Observed on 

Perovskia angustifolias. Kudr. and Artemisia sp. ~ Centr: 

Asia: T.Sh. Endemic. Described from Central T.Sh. ([ former] Ketmen- 

Tyube [now Toktogul] district, Ayak-Tyk River gorge). Type in Tashkent. 

27. C, tianschanica Palib. in Russk. bot. zhurn. 3 (1915) 28. 
Annual; stems threadlike, to 3mm thick, branching, glabrous, smooth, 

reddish brown. Flowers to 4.5mm long, sessile, short, compact, few- 

flowered, spicate panicles; bracts ca. 2mm long, broadly ovate, obtuse, 

entire, fleshy, colored at back; calyx ca. 2mm long, cleft to base, the 

rounded ovate, obtuse, colored lobes fleshy in upper part, markedly thickened 

dorsally; corolla cylindrical, nearly twice as long as calyx, pink or white, 

its lobes nearly as long as tube, oval, obtuse, entire or crenate, slightly 

recurved; anthers sessile, inserted just below throat of corolla, triangular- 

ovate, colored; scales inserted below middle of corolla tube, truncate, with 

finely and irregularly fimbriate margins, not reaching or hardly touching 

base of anthers; ovary flattened-globose, smooth, with short style and sub- 

globose, 2-lobed, colored stigma nearly as long as style; capsule sub- 

globose, reddish brown, with 2—3 mm long, ovoid, brown, scabrous seeds 

obliquely notched at base. Fl. July—August or August—September. 

Parasitic on wild, perennial herbs and shrubs in mountain river valleys. — 

Centr Asia: Wiewsh ame AlnwiGen distin Zu. a Iwashs sD) esicigllecdmumonm| 

E. T. Sh. (Sitkuoshuchr). Type in Leningrad. 

28. C. lehmanniana Bge. in Mém. Acad. Sc. Pétersb. sér. VII (1851) 
2202 senigelim. inihransact, pAcad SoC Stig HOUls, 1.25), willos sexcllemvalieme 

Bosse, Hors bVe lA Krorolevarsk ovalakayooslkan tos ines Olney ease OS Siku 

INES BS Nebiael are ala WMeianl, AON, Boles (Chhilo, WS, As WAS esxell, wee, = lie : 

Koroleva, Oop. Cit. Figs. 28) 34.) xs. Gin (No. Losi: hb Avie Nowliase 

Annual; stems threadlike, to 2mm across, branching, cylindrical, some- 

times angled, pale, often speckled or reddish, sometimes verrucose, glabrous, 

smooth. Flowers to 6(7)mm long, pinkish turning brown, sessile or on 

pedicels to 3mm long, clustered in large, to 8 cm long, spicate inflorescences; 

bracts subrounded, fleshy, entire or slightly crenate, nearly as long as or 



slightly shorter than calyx; calyx semi-spherical or ovoid, 2—2.5 mm long, 

more or less fleshy, cleft nearly to base into ovate or broadly ovate, 

obtuse or slightly acuminate, entire, concave lobes with keeled back; 

corolla funnelform, finely tuberculate outside, 2—3 times as long as calyx, 

its lobes half length of tube, oval, obtuse, crenulose overlapping at base, 

curved outward; scales as long as corolla tube, adnate to its middle, oval 

with densely fimbriate margin, touching base of anthers; anthers sessile, 

ovate-cordate, ca. 1.5mm long, yellow or slightly violet; ovary ovate, with 

short style and thickened cylindrical-oval, entire or more or less 2-parted 

stigma as long as style; capsule ovoid, 5—6 mm long, 4—4.5 mm wide, 

smooth, shiny, dark brown, with 3—4 irregularly rounded-cordate, ca. 3mm 

long, slightly scabrous, yellow to brown seeds. Fl. June—August, Fr. 

July—September. 

Commonly on large, herbaceous plants, shrubs and trees growing in the 

tugais,* along irrigation ditches, banks of mountain streams in the lower 

mountain belt, rarely on sands; it also infects seedlings, young fruit trees 

and ornamental trees and shrubs in nurseries, gardens and vineyards, rare 

on) lucerne or cotton: — Centr. Asia; Ar:-Casp., Balkh., Kyz. K., Amu D._, 

sy D., Pam.—Al., I. Sh. Endemic. Described from Central Asia. Type 

in Leningrad. 

29. C. bucharica Palib. in Russk. bot. zhurn. 3 (1915) 28. 
Annual; stems thick, threadlike, to 3mm across, cylindrical, sometimes 

angled or slightly flattened, branching, reddish brown or pale, verrucose. 

Flowers 5—8 mm long, sessile or on short thick pedicels, in loose to 8 cm 

long paniculate inflorescences; bracts to 2 mm long, ovate, concave, entire, 

pale or colored; calyx to 3mm long, finely tuberculate, cleft nearly to base 

into ovate or broadly ovate, nearly transparent, often irregularly notched- 

dentate lobes with thin margin, markedly thickened at back, tuberculate or 

pectinate; corolla approximately 2 ih—3 times as long as calyx, cylindrical 

or slightly broadening distally, finely tuberculate, white or pink, turning 

more or less brown after flowering, its lobes half length of tube, oblong, 

orbicular, fleshy, with slightly curled margin, divergent, erect or slightly 

declinate; anthers inserted in rictus of corolla, sessile, oval or ovate, 

yellow; scales adnate to corolla tube from base, oval or cuneate, with 

fimbriate apex, reaching base of anthers; ovary subglobose, ca. 3mm across, 

the 1—1.5mm long style crowned by a cylindrical-ovoid, entire or slightly 

notched, colored stigma nearly as long as style; capsule elongate-ovoid, 

ca. 6mm across, turning brown, with 3—4 seeds to 4mm long, irregularly 

rounded-cordate, yellow to dark brown, slightly scabrous. Fl. August— 

September, Fr. September—October. (Plate IV, Figure 2.) 

Parasitic mainly on shrubs and trees, rarely on perennial herbs, on dry, 

fine earth-pebbly and stony mountain slopes. Observed on species of dog 

rose briar, honeysuckle, ash, pomegranate, almond, pistachio, Christ's thorn, 

grapevine. — Centr. Asia: Pam.-Al. Endemic. Described from Tadzhi- 

kistan. Type in Leningrad. 

30..C. lupuliformis Krocker, Fl. Siles. (1787) 261, tab, 36; Engelm. 
iMmmitansaci  Neads Se, St.Louis), 13, 516: Boiss, El. or. TV, 22; 

* [Tugai, bottomland complex with forests, shrubs and meadows in river valleys (Central Asia, USSR).] 
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Sooo Mor Ioihy) WL, ACR IsGayil Il.) ube. OW, Oe Ieeviosta sia) Wile. 19, ienzix, 

IV. 2, 602) Szaty eikcullez saw lemvosien Polsky 4y(2-a Games niagiay plea 

prikl. bot. XVIII, 1, 298; Koroleva, Poviliki SSSR, 39; Grossg., Fl. Kavk. 

Ie Asie Gels, IM Aes, Silo, IDX, AAAs Ncivekeie iia Wilema, Wore, IBC. 

Club, lS, 2) Zo4 = Ci im omnio syaman ure z pany Swill) SOC N Nal elo sCam Oe ane 

2,358, non Vahl. — C. flava Sievers ex Ldb. Fl. alt. 1(1829) 294.—Ic.; 
Syzceishichys) Wil EE Woskcubamllie by aGamesinins. Opn Client ome rt 

IRGC, We, Wl, Geraam, MWiUG to ls4ide Scumelkere, 6 @, i> 2a, — lds, GIR. 

No wl583)) ie) Funes mescss Nowa 3 sens exSaAustGOa uno NOMGooe 

Annual; stems threadlike, rather thick, to 3 mm, reddish brown, rarely 

verrucose, branching, glabrous, smooth. Flowers sessile or short-pediceled, 

pink or nearly white, turning brown after flowering, in short, interrupted, 

spicate racemes; bracts oval or ovate, entire; calyx to 2mm long, semi- 

spherical, colored or greenish, turning brown when dry, its lobes broadly 

ovate or ovate, obtuse, entire, smooth; corolla cylindrical, approximately 

twice as long as calyx, with oblong-ovate, entire or crenulose, obtuse, erect 

or more or less divergent lobes nearly half length of tube; stamens inserted 

just below rictus of corolla, their apices nearly at level of notches between . 

lobes; anthers oblong-ovate, sessile or on short distinct filaments; scales 

inserted in lower part of corolla tube, oval or ovate, entire or 2-lobed, 

sometimes obsolete, with irregularly fimbriate margin, not reaching middle 

of tube; ovary subglobose or broadly ovate, drawn out into more or less 

cylindrical style with 2-parted, oval stigma Y3— Ya length of style; capsule 

ovate or ovate-conical, to 7-9 mm long, 6 mm across, usually topped by 

persistent, dried corolla; seeds rounded-cordate, to 3mm long, light to 

dark brown, scabrous. Fl. July, Fr. August. (Plate IV, Figure 1.) 

Parasitic mostly on trees, shrubs and perennial herbs and affecting 

fruit and ornamental plantings and berries along banks of rivers and lakes, 

on floodedimeadows) ini sardens); nurseries: — Huropean part UaWe,9 View 

lehonyal, U5 IDyayo,, IM, IDkajoj, Wolo, Iiseiasiyo, IBN, dig IDES Ib, Woe (Caucasus: 

S)) Mranse.; Wiest Siberia: Ob) (Southionly) WU. Tobi last.) Alita Basin ono enact 

MMI HSehy.5 (Oemne, Aysiae Je ooCaisjon, Ieldal, ID iWeude., IPema,-AUl,, WT, Sia. 

Gen, distr.: Centr. Eur., Dzu.-Kash., Mong. (W.). Described from 
Silesia. 

Note. In the eastern part of the distribution area (east of the Volga) 
the predominant plants differ slightly from the typical European form in 

the distinct short filaments, entire scales and longer pedicels. In his 

monograph, Engelmann (1859) included these plants in the Asian C. lupuli- 

LO WAS Wee, ASG LOC ey IWiaeelian.s Ikeiex (1928) Ganeshin proposed © 

C. lupulitonmus ssp. as tatiic a ssuGany) The statuscot this ttormmasces 

quires special study. 

31. C. engelmanni Korsh. in Mém. Acad. Se. Pétersb. sér. VIII, 
IV, 4(1896) 96; Koroleva, Poviliki SSSR, 43; in Sorn. rast. SSSR, IV, 398.— 

C. gigantea engelmanni(Korsh.) Yuncker in Mem. Torr. Bot. Club, 
18592, 256. = Cx lupulla fom mais) Kiocks vaies alshizanta eral Wineries 

1b 19 Seles B INMOMOleWel, Os Gis IMie@s Sl, SA. 

Annual; stems rather thick, threadlike, to 3 mm thick, branching, reddish 

brown or more or less light, covered with small dark tubercles or spots, 

glabrous. Flowers subsessile, but often on thin, distinct pedicels, 7—8 mm 
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long, white, clustered in bundles in short, racemiform inflorescences; 

bracts small, to 2mm long, ovate, fleshy, entire; calyx semi-spherical, to 

2mm long, deeply cleft into broadly ovate, obtuse, entire lobes; corolla 

more or less cylindrical, to 2—2.5 mm across, slightly inflated about middle, 

slightly tapering towards apex, 3—4 times as long as calyx, the triangular- 

ovate, obtuse, crenulose lobes erect or with slightly inward curved tip, 

Ye— 1 length of tube; scales inserted at base of corolla tube, not reaching 

its middle, oval or ovate, rounded, fimbriate, connate for half their length, 

slightly concave; anthers sessile, inserted between lobes in throat of 

corolla, oblong, slightly acuminate, pale; ovary ovoid, with thin, subulate, 

1.5—2 mm long style nearly as long as ovary, and 2-lobed stigma parted 

nearly to base, half length of style; capsule ovoid, subglobose-ovoid, to 

7mm across, usually colored, corolla persistent after flowering, with 3—4 

seeds light to dark brown, scabrous, ca. 3mm across. Fl. July, Fr. 

August—September. 
Parasitic mainly on trees and shrubs, rarely on perennial herbs, in 

DAOLIATALA TOPOS. = Cee, Agnes I, Sla,, Iam, Al, Iiaclenme, IDEs eimlleaecl 

from Alai Range (between Gul'cha and Lyangar). Type in Leningrad. 

32. €. japonica Choisy in Zoll. Syst. Verzeichn. Ind.. Arch. Pf. 

(1854) 184 (a, ws IPL. denen, (1958) 30,.= Cy jOpOmica wee, tliyicsoldos 
Engelm. in Transact. Acad. Sc. Sc.-Louis, I, 3 (i859) 5172 — "Es japio- 

MICA Wee, Waxy eS OUCSe IOs sia Abies ICH, SCY, LOW (1907) 310, non 

bncelmsi<ome andeAlice, @Opreds ik 3380) Yuneker in Wem. Lorr. | Sot: 

Clo, 1h, 2, 252, excl) vai, — Cy SywStwila Nesta lesion, il, eicnwse, (i958) 
200.— Ic.: Tarasaki, Ic. fl. Japonicae (1933) tab. 1401. 

Annual; stems rather thick, fleshy, threadlike, to 2mm across, branching, 

glabrous, smooth, more or less reddish, sometimes brilliantly colored. 

Flowers to 4mm long, sessile or subsessile, clustered in bundles in 

3 cm long racemiform inflorescences; bracts ca. 2mm long, fleshy, rhombic- 

rounded, obtuse, entire, strongly thickened dorsally; calyx fleshy, ca. 1.5— 

2mm long, cleft for ole of their length into broadly ovate or rounded, entire, 

obtuse lobes more or less thickened at back; corolla short-campanulate, 

pink, two or more times as long as calyx, with rounded-triangular, obtuse, 

erect or slightly curved lobes 7/2 to 7/; length of tube; anthers sessile, 
inserted between teeth in rictus of corolla, oval, yellow; scales inserted 

at base of corolla tube, free nearly to base, reaching middle of corolla or 

slightly beyond, elongate, entire or more or less 2-parted, with irregularly 

fimbriate margins; ovary globose, glabrous, smooth, more or less colored, 

the long thin style as long as or slightly longer than ovary, stigmas 2 com- 

pletely free, globose or subglobose; capsule oval or ovoid, ca. 4mm long, 

more or less colored, with 1—2 rounded-cordate seeds, inflated on one side, 

slightly concave on the other, ca. 2mm long, 2.5mm wide, slightly scabrous, 

the inflated side colored. Fl. August, Fr. September. (Plate III, 

Figure 1.) 

Meadows and shrubby thickets in riparian valleys mostly parasitic on 

shrubs and perennial herbs. — Far East; Ze.-Bu., Uss. Gen. distr.: 

China, Japan. Described from Japan. 
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33. C. colorans Maxim. Prim. Fl. Amur. (1859) 200.— C. japonica 
var. paniculata Hngelm) iniiiheansact. Acad sch Sta louis) ae (1859) 

517: Yuneker in Mem. Torr; Bot. (Club, 18,2; 293) 

Annual; stems filliform, 1—1.5mm thick, branching, glabrous, smooth, 

more or less reddish. Flowers to 4mm long, pediceled, clustered in short, 

to 3cm long, paniculate inflorescences; bracts fleshy, ca. 1.5mm long, 

rounded-oval, obtuse, entire, thickened at back; calyx ca. 1.5mm long, cleft 

nearly to base into subrounded, entire lobes with distinctly thickened back; 

corolla 2b times as long as calyx, campanulate, white (when dried), with 

rounded-oval, nearly erect lobes half length of tube; scales inserted in 

lower part of corolla tube, nearly reaching middle or slightly beyond middle 

of tube, free for half, short-fimbriate; anthers sessile, inserted in rictus 

of corolla, oval or oval-ovate, pale or slightly colored; ovary subglobose, 

yellow, sometimes reddish in upper part, glabrous, smooth, style slightly 

longer than ovary, bearing 2 oval stigmas; capsule ovoid-globose or sub- 

globose, reddish, glabrous, smooth. Fl. August, Fr. September. 

Parasitic on wild, perennial herbs and shrubs, on mountain slopes. — Far 

East: Ze.-Bu. Gen. distr.: China. Described from China (Peking). Type 

in Leningrad. 

Note. Our plants are not identical with the typical C. colorans 

Maxim. distributed in China; they differ from it in the smaller corolla and 

slightly different shape of the stigmas (oval, not conical). In fact, they are 

intermediate between C. japonica Choisy and C. colorans Maxim. 

As our material is inadequate, the taxonomic status of this taxon is difficult 

to determine with confidence. 

Section eB. CALLINACHE Engelm. in Transact. Acad. Se. St.-Louis, I, 

3, 460. — Stigmas conical, sometimes subulate; corolla deciduous. 

34. C. gigantea Griff. in Not. pl. asiat. 1(1847) 243; Engelm. in Trans- 

act. Acad:) Sea) Sty louise, )osmolGn Cue lesa Pa libinpinehiucic komo 

zhurn. 3 (1915) 29, non Roxb.; Yuncker in Mem. Torr. Bot. Club, 18, 2, 

20, Exell waies— Nle,3 Wumekere, Il, esi, IA. 

Annual; stems threadlike, ca. 2mm across, branching, brownish red, 

sometimes pale, covered with small brownish spots, glabrous, smooth or 

finely verrucose. Flowers sessile or short-pediceled, large, to 10mm long, 

clustered in bundles forming paniculate inflorescences; bracts ovate, 

acuminate, entire, coriaceous, colored at back; calyx semi-spherical, to 

3mm long, pale or colored, cleft for in of its length into ovate-oval, obtuse, 

entire or crenulose lobes; corolla to 8mm long, cylindrical, completely 

white or speckled, its lobes Va— fs length of tube, triangular, obtuse, entire, 

erect or curved; anthers sessile, oval-oblong, inserted just below rictus 

of corolla; scales inserted at base of corolla tube, ts length of tube, free 

for half, oblong, semi-rounded with fimbriate margin; ovary elongate- 

ovoid, ca. 2mm across, smooth, passing into thin style with 2, faintly 

pinkish, conical stigmas longer than style; capsule elongate-ovoid, ca. 

3—3.5mm across, 5mm long, smooth, pale, sometimes speckled; seeds 

irregularly ovoid, dark brown, ca. 3mm long, 2mm wide, slightly scabrous. 

Fl. July—August, Fr. September—October. 
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Parasitic on wild trees and perennial herbs in mountain stream valleys, 

on species of Salix, Populus, Lonicera,Hippophae rhamnoides 

and others. — Centr. Asia: T. Sh. (Yunkuru River), Pam.-Al. Gen. distr.: 

Iran. Described from Afghanistan. Type in London. 

35. C. pamirica Butk. in Bot. mat. Gerb. Inst. bot. i zool. AN UzSSR, 

XI (1948) 18. 
Annual; stems threadlike, to 1mm across, branching, reddish brown or 

pale, with small, reddish spots, glabrous, smooth sometimes verrucose. 

Flowers to 7mm long, sessile or on distinct, verrucose pedicels, in loose, 

few-flowered, paniculate inflorescences; bracts ca. 2mm long, triangular- 

ovate, entire, concave, faintly colored; calyx semi-spherical, to 3 mm long, 

pale or colored, cleft nearly to base into ovate-rounded, entire, obtuse 

lobes; corolla ca. 5mm long,3 mm across, subcylindrical, white, lobes half 

length of tube, ovate-triangular, entire, more or less spreading; stamens 

inserted just below rictus of corolla, anthers, oval, faintly colored, fila- 

ments very short; scales inserted at base of corolla tube, reaching its 

middle, semi-rounded, with finely fimbriate margins; ovary subglobose, 

to 3mm across, glabrous, smooth, the short style crowned by 2 conical, 

more or less connate, often unequal, dark violet stigmas; styles and stigmas 

half length of ovary; capsule subglobose, to 4mm across, smooth, with 

3—4, to 4mm long, brown, smooth seeds. Fl. July—August, Fr. September— 

October. 

Parasitic on shrubs, stony mountain slopes in high mountain regions. 

Observed on species of Ephedra.— Centr. Asia: Pam.-Al. Endemic. 

Described from Pamir (Bazar Dara Range). Type in Tashkent. 

36. C. convallariiflora Pavl. in Byull. Mosk. obshch. isp. prir. XLVI, 

1 (1938) 82. 
Annual; stems threadlike, to 2mm across, branching, pale or colored, 

glabrous, smooth. Flowers sessile or on pedicels to 7 mm long, in few- 

flowered bundles forming short, paniculate inflorescences; bracts ca. 2mm 

long, ovate, obtuse, concave, entire; calyx semi-spherical, to 3mm long, 

pale or faintly colored, cleft nearly to base into broadly ovate or subrounded, 

obtuse, entire lobes thickened at back; corolla broadly campanulate, nearly 

twice as long as calyx, white, its lobes half as long as tube, ovate-oblong, 

obtuse, entire or crenulose, curved; anthers sessile, inserted in rictus of 

corolla, ovate-cordate, pale; scales inserted in lower part of corolla, nearly 

as long, semi- rounded, free with densely short-fimbriate margin; ovary 

subglobose, ca. 3mm across, smooth, with 2 approximate, thick, conical, pale, 

sessile or subsessile, more or lessconnate stigmas; capsule subglobular 

or ovoid, ca. 5-6 mm across, glabrous, smooth, with 3—4, ca. 2mm long, 

brown, slightly scabrous seeds. Fl. July—August, Fr. August—September. 
Parasitic on trees, shrubs and large perennial meadow grasses, in 

floodplains of mountain rivers and in gardens. Observed on species of 

Salis, IROSGa, INDUS, “ID jod LOlon weal, — (Coie, Ashi 40, Sia,4) leetong-veNl, 

Endemic. Described from Talass Ala-Tau (lower reaches of Dzhebogly- 

Su). Type in Moscow University, cotype in Leningrad. 
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Flowers single or in terminal, corymbiform, paniculate, rarely axillary 

or capitate inflorescences, if capitate then surrounded by leaves. Upper 

pedicels ebracteate or with many bracts. Flowers purple, violet-blue or 

white; calyx free, more or less 5-parted, often base and margins mem- 

branous; corolla regular or slightly asymmetrical, sometimes tube elongate- 

funnelform or nearly saucer-shaped, short-campanulate or rotate, with > 

5-cleft limb. Stamens 5, inserted in tube or exserted from it, erect or 

curved; anthers attached at back, oval or oblong; pollen flattened-globose. 

Disk cartilaginous, more or less prominent around base of ovary; ovary 

superior, ovoid or oblong, sessile, 3-locular; ovules 1 or many per locule, 

attached to center by 1—4 placentas. Stigma simple, shortly 3- or 2-parted 

above. Capsule ovoid or oblong-ovoid, more or less trihedral, trilocular; 

seeds single or many per locule, plano-inflated or angled; cotyledons leaf- 

shaped, radicle visible. Annual or perennial, usually glandular-haired 

herbs. Lower leaves often opposite, sheathed, the upper (sometimes all) 

alternate, entire, dentate, pinnatisect or palmatisect. 

According to Brand (Pflanzenr. IV, 250 (1907)), the family Polemo- 
niaceae comprises 12 genera, 2 of which grow wild and 1 is cultivated in 

the Soviet Union. Most species of Polemonium and Phlox ate distri- 

buted in North America; both genera are represented in the Soviet Union 

by one section. 

Key to Genera 

1. Calyx tube herbaceous, with network of veins. Leaves pinnate ..... 

TERESA 2 RIES odd RO Ed tae bop cues ums ag eke Genus 1180. Polemonium L. 

af Calyx tube white-membranous or membranous only between veins. 

Cauline Teaviesyenbtwr | cee filcnst tauee a oe euarol tert tos fetinukay eet s (ler tet ect 0). cit ne eer 2. 

2. Calyx with membranous folds between lobes which elongate post- 

IGlONORUL OY. walOVe, OURO? 5G bb 6 685 66 6 obo 6 Genus 1182. Collomia Nutt. 

ar Calyx without membranous folds between lobes, usually rupturing 

WO IDASE Ele ASIMNCE NAO Ol WEBTNE 4 4.5 hc 6 a0 6d 610 0 0 Genus 1181. Phlox L. 

Genus 1180. POLEMONIUM ** L. 

L. Sp. pk. (1753) 162; Davidson, Gen. Polem. 1950. 

Flowers single, in clusters of 2—3, often in paniculate or corymbiform 

inflorescences; calyx herbaceous, nerved, campanulate, rarely tuberculate, 

always more or less glandular; corolla rotate-campanulate, campanulate 

or funnelform, distinctly longer than calyx, rounded lobes shorter or longer 

than tube; stamens attached to corolla in lower part, usually with barbate 

base, filaments usually slightly shorter than corolla; style smooth, as long 

as or longer, rarely distinctly shorter than corolla; ovary subglobose, 

ovoid or oblong, 3 or many, rarely 1—2 ovules per locule. Capsule oblong 

“Treatment by V.N. Vasil'ev. 

“ According to different sources from the Greek pole mos — war; alternately from Polemon, the Greek 
philosopher. 
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or subglobose, more or less enclosed in calyx; seeds black or dark, rarely 

green, oblong, angled, wingless or narrowly winged with straight whitish 

green embryo and abundant albumen; radicle usually 1 a times rarely 
same length as cotyledon. Perennial, rarely annual herbs with alternate, 

imparipinnate leaves, radical leaves long-petiolate, cauline leaves short- 

petiolate, usually with many leaflets. 
Forty species, mostly in North America, 2 in South America, 14 in Eura- 

sia — where specific diversity decreases from east to west. 

ike 

Nw + 

fs db ey th 

+ © 

10. 

Rhizome branching pearine Sevetralistems, i 2 Cimeli oly aeesme es = 2. 

IMiaiACrane Golan ols, marore loreevaClaulialsr, tsixewaalss Innelavene 5 5 6 659.6 5 6 5 oo dG 8. 

Stems thick, 11—14cm high, densely pubescent in upper part, 

subglabrous below; leaf petioles with broadened base, leaflets 

S14 man lone ((Conmmanevacler Welemels)) 5555550554 13. P. majus Lolm:. 

Stems thin, leaflets much shorter than those of preceding species. . 3. 

SUSU [OWINES CSAs WAAOME [OBIE WO EYES De 5 656 sae eo bid io O65 5.65 oO 8 4, 

Stems, lal cOuspinel Owes age OGcomplerehygolabrOUSi eis =a-iiemene D. 

Flowers in reduced, subcapitate, corymbiform inflorescences; 

pedicels commonly shorter than calyx, slightly elongating post- 

florally; corolla Db times as long as calyx...11. P. boreale Adams. 

Flowers in loose or slightly compressed corymb; pedicels fili- 

form, often longer than calyx; corolla twice as long as calyx ..... 

SO Been Oe Died AON RO et ambit ee Lae ne ch pata PE ho hohe at Oe Py hum de gwWaliia: 

Stems branching nearly from base; corolla 7—10 mm long, with 

Mane OWe LOWES ais Spcegayll Gaeta ie uiley kstesaed 2. Sa ehceeuls 14. P. parviflorum Tolm. 

Stems simple, branching only in inflorescence; corolla larger.... 6. 

Stems 8—14cm high; corolla 11—13 mm long, with oboval lobes... . 

Mime iT Is sittin Sy HEN einer @ eyaier ea ey AER tas sels 12. P. hyperboreum Tolm. 

SLCMIS san oheris COTO] al Manioeiy he we ene cee deve cmeean oy 2 te ASIN Oe tea cate A Ue 

Stems glabrous beneath; flowers in loose, corymbiform inflo- 

rescence; pubescence barely discernible with naked eye; seeds 

AUN O NGI cote siaretes cera Liotta 2 2h ea SAE cr oat ARE Oa Go Ie, jowllelaeilhorea 13S. 

Stems pubescent from apex to base; flowers in compact, corymbi- 

form inflorescence; pubescence distinctly visible, especially on 

WAS Calpe SSCs owl or Sllljos@wel’s 5 oa 55 bo ae o sooo do oa 

Sore sagitats de Wob be collie Tostvoh, oipiemie uel krePlowney toe 9. P. pseudopulchellum V. Vassil 

Cornollalomesiawatl. ciliate: man aucun a ism tent.paeent: tc) os mites Wat ssn apne eee 9. 

Corolla lOSOSS Walla mmerrromins moe Culiete 5 6s 6 46 dled 66 6b bo GO 12. 

Corolla 3—4 times as long as calyx; calyx lobes shorter, rarely 

as long as tube, obtuse; stamens exserted from corolla at anthesis. 

BE Sea SEGRE SEO cE INE ECL Pe Den nelle c REGION, CeeM OR a UL RAEN ei Ste ee 7. IP, iInobdlorun W. Wassull. 

Corolla comparatively shorter; calyx lobes longer than tube; 

SranaiGas| Moe QX.S excel itieorn Corolla sir eiakmeSiS 556566000500 co oS 15 

Stems rather thin, few-leaved, with 1—2 leaves; inflorescence 

N= WlonvEeSCl, Corajaalohi@reinn, Slhielaihy Silkomleenme S45 5550550 oa oC 

SiiseMeweg heuer catch oremiaia Mauls Maiti tr epenaea ns Mga nN obs Bo Jey A@winitloseran Wy illels 

Stems thickish, with abundant leaves; inflorescence rather large, 

paniculate, usually with short branches, rarely a corymbiform 

PO UIC ee ae: ha se bien scape iia vo (cg bail sae ta aude ROE oh Mak IRs Hiya etagheg ch ikl. 
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11. Petals with slightly ciliate margins; pubescence of branches of 

inflorescence, pedicels and calyces not prominent; calyx 7—8 mm 

Noval sar He RSPR ERAN ie ic) Ob 1 1b 6 5b) Bb oie BLOwe! e 1. BP. villosum Rud: 
+ Petals with densely ciliate margins; pubescence of branches of 

inflorescence, pedicels and calyces distinct; calyx 0.8—1.3 cm 

IGN Goo boo GO FO OO OO OOD oD OOO 2. P. pacificum V. Vasisil- 

12: ) “ueaflets "entire: ‘walldiplamtserm ries eile is io eo epee eee. cote: Soi eee ee IBS} 

+ Leaflets) pinnatisilect) cultivated ee ememenene 5. Ps sibiricump)seDour 

13. Corolla 8-15 mm long, 2-2 times as long as calyx, its lobes 5 

rounded or slightly tapering distally; calyx lobes shorter than 

fonamec iste Kopavenuclcy wblolerw nan Go daoviceal G4cton Glondl al owe aoloy6 6. P. coeruleum L. 

+ Corolla 16—21 mm long, not more than twice as long as calyx, 

its lobes slightly tapering distally; calyx lobes longer than, 

Lanely, aswlonorasm ul Crgen uence mee 4, P. caucasicum N. Busch. 

Section 1. EUPOLEMONIUM Peter in Engl. — Pr. Pflanzenf. IV, 3a 

80 (1891) 52.— Corolla more or less campanulate to nearly rotate, its tube 
longer than ocrea. Inflorescence loose to compact, leaflets entire (except 

for P. sibiricum D. Don). 

Series 1. Villosa V. Vassil. — Calyx with simple and glandular or only 

glandular hairs (sometimes these obsolete at ripening of fruit), 7—13mm 

long, its lobes commonly longer than tube. Stamens always much shorter 

than corolla. 

1. P. villosum Rud. ex Georgi, Beschreib. Russ. Reich. III, 1V (1800) 
771.—P. coeruleum subsp. villosum (Rud.) Brand in Pflanzenr. IV, 
256 (1907) 38, ex p. excel. synon. P. acutiflorum Willd.; Kom., FI. 
Kamich7il, lexapaexcle ssy monn akCmbt IstlnOneubmay Walk 2a Ole penis 

Kewuanvanict ys plessnomne la. 

Perennial; stems erect or slightly ascending, 30—90 cm high, very leafy, 

simple or with small terminal leaflets; branchlets and pedicels with dense 

multicellular, curly, not prominent hairs; lower part of stem completely 

glabrous; leaves imparipinnate, with 10—13 pairs of lanceolate to narrowly 

lanceolate, acute, 6-18 mm long leaflets, glabrous on both sides with short- 

ciliate margins. Inflorescence a narrow pyramidal or umbelliform panicle; 

calyx 7-8 mm long, campanulate, deeply 5-parted, with simple and glandular 

hairs, almost glabrous when ripe, lobes dark green, usually bluish after 

ripening of seeds, nearly 1p times as long as tube; corolla nearly campanu- 

late or rotate, blue, 15—20 mm long, with acuminate, rarely rounded lobes 

with slightly ciliate margins, and pilose ring in rictus; stamens shorter 

than corolla; anthers oval; styles as long as or longer than corolla; 

capsule globose seeds; oblong, 3mm long, 0.6 mm wide, fusiformly curved 

with narrow wings. Fl. July, Fr. September. 

Damp meadows in riparian valleys and alpine belt, shrubby thickets, 

rarely sand dunes.— Arctic: Arc. Sib., An.; East Siberia: Yenis., Lena- 

Kol.) Ang. -Say..,, Dau. sar bast: Kamchs, Okh.)Ze.-Bue. Uday Ussm a Sakhs 

Endemic. Described from Siberia. Type in Leningrad. 
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Note. The synonymy of Polemonium is quite confused because of 

the too restricted diagnoses of older authors, the lack of types and unclear 

records of habitats. Corroboration of our interpretation is provided by 

Rudolph: "In Sibirien ziemlich gemein...'. Indeed, omitting P. coeru- 
leum L. and the vicariant P. liniflorum V. Vassil., none of the large 

species of Pole monium is as widespread in the central latitudes of 

Siberia as P. villosum Rud. Davidson (l.c.) identifies P. acutiflorum 

Willd. with P. villosum(P. coeruleum subsp. villosum (Rud.) 

Brand) as a synonym of P. villosum Rud. 

2. P. pacificum V. Vassil. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

DOVE Ib SIN 2222 
Perennial; stems erect or slightly ascending, very leafy, simple, 30—60 cm 

high, in upper part with abundant multicellular, curly hairs, becoming sparser 

and sparser downward with base of stem usually completely glabrous; leaves 

imparipinnate with 9—13 pairs of lanceolate or oblong-oval, short-acuminate, 

0.8—2.5 cm long leaflets, glabrous above, sparsely hairy beneath, margins of 

upper leaves with glandular, clavate hairs. Inflorescence terminal, panicu- 

late, more or less compressed, rarely corymbiform (if so, then plant simi- 

larto P. acutiflorum Willd.); branches of inflorescence and pedicels 

with abundant, simple and glandular hairs; calyx (7)8—13 mm long, campanu- 
late, deeply 5-parted, densely hairy, often villous, its lobes dark green, 

becoming tinged with blue, 2—2 fe times as long as tube, acute; corolla 

broadly campanulate, twice as long as calyx, dark blue, its lobes obovate, 

obtusely acuminate or rounded above, with remote hairs outside, ciliate 

margins, and hairy ring inside tube; stamens shorter than corolla, their 

filaments adnate to corolla tube, bearing fascicle of hairs; anthers elliptic 

or ovate; capsule 3-locular, globose; seeds black, nearly fusiform, verru- 

cose. Fl. June—July, Fr. August-September. (Plate V, Figure 3.) 

Meadows, sandy ridges of riparian valleys and their slopes. — Arctic: 

Chuk., An.; Far East: Kamch. (and Commander Islands), Okh., Sakh. 

Endemic. Described from Bering Island. Type in Leningrad. 

Note. Close to P. villosum Rud., from which it differs in the larger 

calyces, denser pubescence, and more densely ciliate margins of petals; 

from P. acutiflorum Willd. it differs in the thicker, evenly leafy stem 

and usually paniculate inflorescence. It represents a Pacific race of the 

series Villosa V. Vassil. 

3. P. acutiflorum Willd. ex Roem. et Schult. Syst. Veg. IV (1819) 

(923 leeineda. tia IDCs IPicorela, IDG SINS Isa iles Waly 74h on Tilo,» IDC 274155 — 

P. coeruleum®B. acutiflorum Ldb. Fl. Ross. Ill (1847) 84. — 

P. coeruleum subsp. villosum Brand in Pflanzenr. IV, 250 (1907) 

38, €x p.; Davidson, Gen. Polem., 223, ex p.— P. campanulatum Fries 

in Notis. Sdllsk. Fauna et Fl. Fenn. XIII (1871) 258, nom. nud. 
Perennial; rhizome oblique; stems single, ascending, low, 15—40(50) em 

high, sparsely leafy, in upper part covered like pedicels and calyx, with rather 

long, multicellular, glandular hairs, or else smooth (like leaves): leaves 

mainly in lower part of stem, as long as or longer than 3—10cm long, 

1—3.5cm wide petiole; leaflets lanceolate, oblong-elliptic, acute, 5—20 mm 

long, 2—7mm wide. Inflorescence a few-flowered, corymbiform subsequently 
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elongating panicle; calyx longer than pedicel, the 5 narrowly triangular, 

slightly acuminate lobes longer than tube; corolla violet-blue, ca. 2.5cm 

EVCInosis, Iog—A4 Cio Ikovays, A—7 b times as long as calyx, rounded lobes 

tapering towards apex, shortly or obtusely acuminate with sparsely ciliate 

margins; stamens short, styles as long as or longer than corolla; anthers 

ovate; capsule subglobose; seeds pyriform, 2.2mm long, 1 mm wide, 

rimmed by distally broadened wings. Fl. July—beginning of August, Fr. ~ 

September. (Plate V, Figure 2.) 
Damp, moss tundras, moss bogs, banks of lakes and streams, shrubby or ~ 

herbaceous! slopesa Arctic; Av.c3) Huns. Nove Za) wAN CaS lbs @lnuiler me rae 

European part: Kar.-Lap. (Kola Peninsula - rarely), Dv.-Pech. (Far North 
and Arctic Urals); West Siberia: Ob (N.); East Siberia: Yenis. (N.), Lena- 
Kol. (N.); Far East: Kamch., Okh. (N.). Gen. distr.: Scand. (N.), Ber., 

N. Am. (Alaska, British Columbia). Described from NW America. Type 

in Berlin. 

Note. This species grows together with hybrids, with P. villosum 

Rud., from which it differs in the more complex inflorescences and the 

more abundant pubescence of the calyx. Some specimens have flowers 

(f. album). Brand (l.c.) and Davidson (1. c.) include P. acutiflorum 

Willd. in the synonymy of P. villosum Rud. In fact, these species are 

easily distinguishable by their morphology and distribution. P. acuti- 

florum is restricted to the tundra and P. villosum to the forest; the 

former is low-growing with a simple (not branching) inflorescence; the 
latter has a large, branching inflorescence. 

4, P. caucasicum N. Busch in Tr. Bot. muz. XIX (1926) 187.— P. coe- 
ruleum Palib, in Mat. Fl. Kavk, 37 (1913) 64, non .— Ie.) Ny Bushy 
Op. Cin EI exWiyDavadsionenGent Polem*zstal: 

Perennial; stem erect, leafy, glabrous, with short-glandular hairs only 

above, 50—95cm high; leaves imparipinnate, with 5—11 pairs of lanceolate, 

acute, sessile leaflets, glabrous on both surfaces, sometimes with few, very 

short hairs along midrib above. Inflorescence compressed with few 

branches, sometimes a simple raceme; branches of inflorescence, pedicels 

and upper part of stem with glandular hairs; calyx with short glandular 

hairs, 8.5—10 mm long, its lobes oblong or oblong-lanceolate, acute, longer 

than or as long as tube, 4.75—5.5 mm long, 3mm wide at base; corolla blue, 

large, 16—21 mm long, 9-13.5 mm wide, its tube shorter than calyx, with 

rounded lobes; anthers oval, filaments shorter than corolla; styles shorter 

than or as long as corolla; capsule 4—5 mm long, broadly obovate, sub- 

globose, with 8—14 seeds per locule; seeds pyriform, rimmed by wings 

broadening above, brown or cinammon brown, 2.5—3 mm long, 1—1.5 mm wide. 

Flowers middle of June—August (September), Fr. August—September. 

Open slopes in foothills, ledges, upper part of forest belt, subalpine belt, 

from 1,350 to 2,150 m. — European part: all regions (very rare); Caucasus: 

Cisc., Dag., W., E. andS. Transc.; West Siberia: Alt. (SW); Centr. Asia: 
Balkht. Dzue-Tarb.. i. Sh. (Gens idistr.: Dzuy-Kash. = Desierilbed tieom 

Kabarda. Type in Leningrad. 

Note. Busch separated this species, believing it to be readily distin- 

guishable from P. coeruleum L. (s. str.) distributed in Europe and West 
Siberia. It could just as well have been compared with P. villosum Rud., 
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widespread mainly in Siberia. P. caucasicum has more characters in 

common with P. villosum than with P. coeruleum. In any case it 

may be regarded as intermediate between the series Villosa and Coerulea. 

5. P. sibiricum D. Don in Edinb. Phil. Journ. VII (1822) 287. — 
P. dissectum Rchb. Ic. Fl. Germ. IV (1840) 38.— P. coeruleum yv. 
dissecta Benth. in DC. Prodr. IX (1845) 317.— P. coeruleum var. 

bipinnatifidumiRe et Herd) myir: Bot Sada, 1 (1872) 4822 — les: 
Rehba les tab.) 463. 

Perennial; stem high, 30—50 cm high, branching, markedly furrowed, 

pubescent at first becoming smooth; leaflets pinnatisect, with linear- 

lanceolate lobes. Flowers in dense, terminal panicles; calyx hairy; 

corolla white or blue; stamens as long as, pistil longer than corolla; 

stigmas 2 or 3. In other characters apparently identical with P. villo- 

sum Rud. 

This species seems to have been introduced into cultivation from seeds 

collected in Siberia. Judging by the rather large flowers and the pubescence 

of the stem and calyx, it must be considered as derived from P. villosum 

Rud. not from P. coeruleum which lacks these characters. In the last 

century it was grown in the Petersburg Botanical Garden. Cultivated in 

gardens. Not seen wild in Siberia. 

Series 2. Coerulea V. Vassil.— Calyx glabrous or with short glandular 

hairs, 3—7 mm long, its lobes obtuse, shorter than or as long as tube; 

stamens exserted from open corolla. 

8. ©, Cossuiletma ib, Slo, jol, (1758) WAS ieremie, thal DIES IPrecches IDK, Sl 7s 
belo, Ils ROSS. INL BSS leieeiatel ma iulleiawcernue, IW, ZOOs se Ie. Il, Aeio, 

Silo, IDX, 2A2S., = lies 2 Ricdlos Ike, I> Geigoms SOWIE, Belo, Alsisiats IBresiael, Il..Gs ti. 

IO. GN; 1B IS  SGeO= Wosiis WiIR ales DOS). 

Perennial; rhizome thick, creeping, with dense root fibers; stems single, 

erect, simple, 35—100 cm high, smooth, glabrous below, glandular-hairy 

above; leaves glabrous, smooth, lower leaves long, the upper short-petiolate, 

the uppermost sessile; leaflets 15—27, sessile, oblong-lanceolate, acuminate, 

with obliquely rounded base. Inflorescence a branching terminal panicle; 

pedicels with glandular hairs, shorter than calyx; calyx campanulate, the 

obtuse, oblong-oval lobes slightly longer than tube; corolla blue, rarely 

white (var. album Herd.), ca. 15mm long (2—2'4 times as long as calyx), 
rotate-campanulate, its lobes twice as long as calyx tube, rounded or slightly 

acuminate, entire, not ciliate; corolla tube whitish, with internal ring of 

hairs; filaments long, as long as, rarely slightly shorter than corolla; 

ovary Subglobose with many ovules; capsule subglobose, as long as calyx 

with many 3.2 mm long, 0.9mm wide, black, curved-oblong seeds, with 

narrow wings broadening above; embryo greenish white, 2 mm long; 

cotyledon ap length of radicle. Pl: June—July, Pr. August—Sseptember. 

Damp meadows, especially in valleys, riverbanks, forest glades. — 

Ji bacOjoezlia jOeucts IM eye,SILyye),, IDhseieecla, Wetcls ikem, - = Iseuhes Wis Won WA) DialoRe 

Wi, IDya05,, We IDNs, Wa-IDOM,  Waal<enana, “Abrosialsiyg,  IBesia4) IBS WW eSinSulovereilels 

Ole, We Wolds, leis,” Allies IDs ullovergiBe aiNer SSehic (southwestern part). 
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Gen. distr.: Scand., Centr. and Atl. Eur. Described from W. Europe. 

Type in London. 

Note. This species is vicarious with the North American P. van- 

bruntiae Britt. which Davidson, inhis monograph, lists as a subspecies 

of P. coeruleum L. For this, as well as for other species of the 

series Coerulea, the faintly cleft calyx, stamens usually exceeding the 

corolla, rounded corolla lobes and weakly glandular pubescence are 

typical. 

7. P. liniflorum V. Vassil. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

XV (1953) 218.— P. coeruleum auct. quoad. pl. Sib. Or. et Orientis 
Extremi, non L.— P. coeruleum var. villosum Kom. et Aliss., 

Opred. rast. Dal'nevost. kr. II (1932) 880, non Brand. — Ic.: Kom. and 

AMISH Ops (ClLetibalbel2 Gor 

Perennial; stems thin, erect or slightly ascending at base 35—75 cm high, 

short-haired only at apex; leaves imparipinnate, 9—13-paired with lanceo- 

late, narrowly lanceolate, linear, acuminate leaflets, 0.5—3.5 cm long, 

2.09—6 mm wide, glabrous on both surfaces. Inflorescence loose, paniculate, 

rarely corymbiform; branches of inflorescence and pedicels densely covered 

with short, glandular hairs; calyx glabrous or with short glandular hairs, 

campanulate, 3—4 mm long, its lobes narrowly triangular, shorter than or as 

long as tube; corolla blue or pale blue, rarely white (f. album), rotate or 

broadly campanulate, 12—14mm long, 3—4 times as long as calyx, its lobes 

tapering slightly above and below, twice as long as tube, rounded or acumi- 

nate, with ciliate margins; stamens slightly shorter, as long as or slightly 

longer than corolla; anthers oval; pistil longer than or as long as corolla; 

capsule broadly ovoid; seeds 4.5mm long, 1.3mm wide, narrowly elliptic, 

trihedral, with one face deeply depressed, the indistinct wings broadening 

above, tuberculate, dark chestnut. Fl. June—July and second half of 

August, Fr. July—August. 

River valleys, broadleaved, mixed and coniferous forests, forest meadows 

and plots. — West Siberia: Alt.; East Siberia: Lena-Kol. (southern part), 
Ang.-Say. (eastern part), Dau.; Far East: Ze.-Bu., Uda,Uss. Gen. distr.: 
Mong., Jap.-Ch. Described from the Amur area. Type in Leningrad. 

Note. F. album includes specimens with white flowers. In Krasno- 

yarsk Territory and Irkutsk Region, specimens have been collected which 

are transitional between P. coeruleum L. and P. liniflorum V. Vassil. 

Only from the Baikal area and eastward to the Seas of Okhotsk and Japan 

P. liniflorum occurs without transitional forms. A hybrid with 

P. villosum Rud. differs from the type in the longer calyx lobes by 

comparison with the calyx tube and the larger flowers. One of the most 

beautiful species of Polemonium. 

Series 3. Humilia V. Vassil. — Stems many, low, 7—30cm high. Inflo- 

rescences few-flowered (3-6); corolla lobes rounded above, truncate, etc., 

sometimes slightly emarginate. 

This series includes, in addition to the Russian species, the American 

Pe Dulce ncgi myo maloolke 
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8. P. pulchellum Bge. in Ldb. Fl. alt. (1829) 233; Benth. in DC 

Pigoele, IDG Sie Ibelloy Wi ROS WU Bek Exell, yyeieas IGeyllan 1M, | Zzioy Silloy 

IX, 2227; Davidson, Gen. Polem. 250, ex p.— P. lanatum subsp. pul- 

chellum Brand in Pflanzenr. IV, 250 (1907) 40.— Ic.: Ldb. lc. pl. fl. 

ross. I (1829) tab. 20. 
Perennial; rhizome more or less branching; stems few, rarely single, 

low, 8—25 cm high, slightly branching or simple, smooth in lower part, 

in upper part densely glandular-hairy with pedicels; leaves mostly crowded 

at base of stem, cauline leaves 1—3 (or absent), imparipinnate, 3-15 cm 
long, 1—2 cm wide, radical leaves Y2—/3 length of stem; leaflets 8—10 pairs, 
elliptic or ovate, rarely rounded-ovate, short-acuminate or obtuse, 3—10mm 

long, 2—5 mm wide. Flowers few, at apex of stem and on branches of corym- 

biform-paniculate inflorescence; calyx with short glandular hairs, with 

ovate-lanceolate, obtusely acuminate lobes; corolla 2—2.5cm across, 2-3 

times as long as calyx, lobes of corolla bluish-lilac, broadly obovate, 

rounded or slightly emarginate, obscurely crenate, nearly twice as long as 

yellowish tube, with interrupted internal ring of hairs at base of stamens; 

capsule ovoid; seeds 2.3mm long, 1.2 mm wide, elliptic or ovate, plano- 

convex, wingless. Fl. July—August, Fr. August, September. (Plate V, 

Figure 6.) 
Alpine and subalpine mountain belt, on shady cliffs, stony and pebbly 

slopes. — West Siberia: Alt.; East Siberia: Ang.-Say. (Khamar-Daban). 

Described from Altai. Type in Leningrad. 

Note. In the Baikal area and Transbaikalia this species vicariates with 

the very closely related P. pseudopulchellum V. Vassil., from which 

it differs by the white hairs, less compact inflorescence and ovate seeds 

(fusiform in P. pseudopulchellum). 

9, P. pseudopulchellum V. Vassil. in Bot. mat. Gerb. Bot. inst. ANSSSR, 

XOW (1958) B25), 
Perennial; rhizome multicipital, with simple, erect or slightly ascending 

stems, to 1.5(2)mm across in lower half, (12)15—30 cm high, entirely 
covered with sparse, short, twisted, multicellular hairs; leaves impari- 

pinnate, with 6—8 pairs of leaflets, cauline leaves (1)2(3), the upper leaves 
with 2—4 leaflets, the remaining leaves form a rosette, half length of stem 

or more; leaflets sessile or on petiolules to 1 mm long, thin, elliptic, 

10—16 mm long, 4—6 mm wide, both surfaces with sparse scattered short light 

hairs. Inflorescence of few-flowered, umbelliform panicle; pedicels with 

dense divergent hairs; calyx 6—9 mm long, deeply cleft, its lobes lanceolate, 

acuminate, weakly and shortly pubescent, longer than tube; corolla blue, 

campanulate, to 1.5 cm long, with broad obovate rounded lobes, and ring of 

hairs inside tube; stamens shorter than corolla, with ellipsoid anthers; 

styles shorter than or as long as corolla; capsule ovoid, dotted, with 

longitudinal, depressed suture at middle, seeds few (6—10), trihedral, fusi- 
form, wingless, dark chestnut, to 2mm long, ca. 1mm wide. Fl. June— 

August, Fr. August-September. (Plate V, Figure 1.) 

Well drained sections of riparian valleys and mountain slopes, sandy 

and pebbly soils. — East Siberia: Lena-Kol., Ang.-Say. (Irkutsk), Dau.; 
Far East: Okhot. Endemic. Described from specimens from the southern 

slope of Verkhoyansk Range. Type in Leningrad. 

65 



88 

10. P. humile Willd. ex Roem. et Schult. Syst. Veg. IV (1819) 792; 

Hult. Fl. Kamtch. IV, 73.— P. pulchellum 8. humile Ldb. Fl. Ross. 

WI, 84.— P. lanatum subsp. boreale Brand in Pflanzenr. IV, 250 

(1907) 40, ex p.— P. boreale Adams in Mém. Soc. Nat. Mosc. V (1817) 
OA, Cb fom |Novaal, 105 Ieuenelay INL, BA. Gx Joos IGaylle, Il, Zee, Silo, IDS, 2aa7. 

OS fo — Meo e latull, Ih @o5 Welle S45 Ep Cl 

Perennial; rhizome elongate, thin, simple or branching above, pale; 

stems low, 8—25 cm high, often few, thin with crisp glandular hairs, simple 

or with 2—3 branches above; leaves imparipinnate, with 8—11 pairs of 

leaflets; leaflets oval, obovate, elliptic, obtuse or with very short mucro, 

subglabrous above, soft-haired beneath and along margins; radical leaves 
numerous, not exceeding ae length of stem at anthesis, cauline leaves 1—3, 

shorter than the radical, with fewer leaflets. Flowers in loose or more 

or less compressed, few-flowered terminal corymb; pedicels and calyx 

glandular-lanate, pedicels filiform, usually shorter than calyx; calyx to 

7mm long, deeply 5-parted, the acute, lanceolate lobes longer than tube; 

corolla bright blue, rotate or cup-shaped, twice as long as calyx, corolla 

lobes rounded, with slightly undulant margins; stamens and styles shorter 

than corolla; anthers ovoid, rarely rounded; capsule rounded; seeds 3mm 

long, 0.6 mm wide, black, nearly fusiform, sligitly curved, wingless, with 

scarious appendage above. Fl. June, July ,beginning of August, Fr. 

September. 

Turfy pebbles, sands, rock crevices near water, gravelly offshore bars 

near the sea, alpine and subalpine belts. — Arctic: Chuk., An.; Far East: 

Kamch., Okh. Endemic. Described from Kamchatka. Type in Berlin. 

Note. The treatment is difficult owing to Willdenow's (1. c.) brief 
diagnosis and the ambiguity of his geographical information: ''In Sibiriae 

orientalis maritimis arenosis.'' Hultén (1. c.) writes that he saw the type 
in Willdenow's herbarium (number 3770), and gives a corresponding 

illustration. From this it appears that Willdenow's specimen was collected 

in Kamchatka. There is therefore no reason to confuse the original Arctic 

P. boreale Adams with P. humile, as has been done by countless 

authors, including Davidson. In fact, it is easily distinguished from the 

Arctic species by its smaller flowers, longer and thinner pedicels, and less 

profuse pubescence, and from P. pulchellum Bge. and P. pseudopul- 

chellum V. Vassil. in the smaller dimensions of the entire plant and its 

parts and the rather shorter pedicels. 

11. P. boreale Adams in Mém. Soc. Nat. Mosc. V (1817) 92; Kom., 
lok, Jeceroaveloye JOU, A245) Geos Wael) Ils ZAajoy Silo, IDK; BAAS, GSO, — Jeo Laima 

tum subsp. boreale (Adams) Brand in Pflanzenr. IV, 250 (1907) 40, 
xi, = IPs lamatwion Pell, Reise, Il (1776) 38, imeomn, mucl,— 12, jou il = 
ehellum var. macranthum Ldb. Fl. Ross. [Ml (1847) 85.— Ie.: David- 

son, Gen. Polem. f. 12. 

Perennial; rhizome vertical or obliquely ascending, its upper part 

branching and producing several erect or ascending, often slightly curved, 

simple or slightly branching, 7-15 cm high stems, with rather long, multi- 

cellular hairs with small, spherical head from base to apex; leaves crowded 

at base of stem and on young shoots, single or in pairs at points of branching, 

2—7 cm long, 6—15 mm wide, often similar to leaves of moonwort, imparipinnate, 
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petiolate, covered with hairs beneath, along margins and stem, lower leaves 

with petioles nearly as long as blade, upper leaves subsessile; leaflets 

6—8 pairs, 2—10mm long, 1.5—5 mm wide, slightly fleshy, elliptic, ovate or 

obovate, obtuse or short-acuminate. Inflorescence few-flowered (3-6); 

flowers on densely lanate pedicels, crowded at tips of stem and branches; 

pedicels shorter than calyx, thicker than in other species of this series; 

calyx densely villous, 6—7 mm long, with oblong-ovate, obtusely acuminate 

lobes; corolla violet-blue, nearly 2 4 times as long as calyx, ca. 20mm 

across, with rounded-obovate or subrounded lobes with obtusely crenate 

margin; stamens and styles shorter than corolla; filaments adnate to 

corolla tube, producing fascicle of tangled hairs; seeds 2.3 mm long, 

0.7mm wide, ovoid, with very narrow wings, with flag-shaped broadening 

above. Fl. July—August, Fr. September. 

Sandy hillocks, coastal sands, dry slopes, dry, rarely damp, moss-lichen 

tundra, pebbly seashores, subalpine belt, alpine coppices.— Arctic: Arc. 

utc Novae, Aces Silos, Chuk.. Ane Europeantpart: Umalisy (Aucetic)- 

East Siberia: Lena-kol. (northern part); Far East: Kamch. Gen. distr.: 

Arc., Seand. (Arctic), N. Am. (Alaska). Described from Siberia. Type 
in! Berlin: 

12. P. hyperboreum Tolm. in Fedde, Repert. XXIII, 18—25 (1927) 273. 
Perennial; stems few, rarely single, ascending, branching only in inflo- 

rescence, 6—14 cm high, nearly smooth in lower part, distinctly pubescent 

in upper part; radical leaves 4—10 cm long, their petioles broadening at 

base, leaflets narrowly elliptic, obtuse, to 10mm long; cauline leaves 

usually 1—2, 1 sometimes as long as radical but with small leaflets, other 

always weakly developed. Inflorescence loose, hairy pedicels usually 

longer than calyx; calyx campanulate, markedly expanding at base in fruit, 

narrow acute lobes much longer than tube, densely pubescent when young 

(hairs shorter than in P. boreale) becoming smooth, glabrous; corolla 

blue, 2 ab times as long as calyx, ca. 11—13 mm long, with narrow oboval, 

obtuse lobes twice as long as tube; anthers broadly ovate, nearly rounded, 

small, ca. 1mm long; seeds rounded, ca. 3—3.5mm across. Fl. July. 

(Plaie WV, Fiswee %,)) 
Damp moss tundra. — Arctic: Arc. Sib. (mouth of Pyasina River), Lena- 

Kol. (northern part). Endemic. Described from Pyasina River. sso 

in Tomsk. 

Note. This species has been little studied. It differs from the Arctic 

P. boreale Adams by the thin stem (sparingly pubescent only in upper 

Pact). byasmaall flowers, markedly cleft calyx with narrow sparingly pubescent 

lobes; from P. humile Willd. it differs in its small dimensions, smaller 

flowers, rounded seeds, and other characters. From both it differs in the 

faint, nearly indiscernible hairs on all parts. Its phylogeny is doubtful, 

though it appears to be closest to ©. humile Willd. The American 

IP; UL Ell Si wimA vial IGOR, 1S Close tO 12, Iauiandile WWUIGls aiacl 12, lasy joe r= 

boreumA. Tolm. It is distinguished from both in its smaller flowers 

and leaflets and more massive rhizome. 

(3) Eaimajus) lolme win heddes Repert. Odi) 18—25 (92m 274) 

Perennial; rhizome apparently branching; stem erect, 11—14 cm high, 

thickish, simple, rather densely pubescent in upper part, nearly smooth 
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PLATE V. 1—Polemonium pseudopulchellum V. Vassil.; 2—P.acutiflorum Willd.; 
3—P.pacificum V. Vassil.; 4—P.parviflorum Tolm.; 5—P.hyperboreum Tolm.; 
6—P. pulchellum Bge. 
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in lower part; radical leaves of variable size, their petioles strongly 

broadened at base, larger in sterile specimens than in the fertile, to 

15—17 cm long, imparipinnate, with 15—25 oval or oval-lanceolate, acute, 

2—3 cm long leaflets; cauline leaves 2—3, from 3 to 8cm long, with 7—17 

lanceolate, 8-14 mm long leaflets. Inflorescence few-flowered, subcapitate; 

pedicels tomentose; calyx campanulate, 12—15 mm long, with acutish lobes, 

much longer than pedicels; corolla rotate-campanulate, blue, 23—26 mm 

long, lobes tapering, obtuse, 1 a times as long as tube; stamens 5—7 mm long, 

shorter than corolla, with large, oblong-ellipsoid anthers; styles slightly 

longer than stamens. August. 

Apparently in dry habitats. — Far East: Kamch. (Mednyi Island). Endemic. 

Described from Mednyi Island (Commander Islands). Type in Leningrad. 

Note. Among the Russian species of Polemonium, this species 

occupies a special position. Several significant characters (shape of petals, 

cilia along petal margins, rather thick stem, large leaves and rather large 

calyx) bring it into relation with the series Villosa, but the presence of a 

few stems (not only one) brings it close to the series Humilia. 

Series 4. Parviflora V. Vassil. — Stems branching, thin. Inflorescence 

loose. Flowers small; corolla lobes narrow, obtuse, rounded or with 

small beak, sometimes slightly dentate. 

This series includes the North American P. mexicanum Cerv. ex 

Lag. and P. micranthum Benth., distributed in the northern states of 

Mexico and the United States; the latter also spreads to South America, 

from Brazil to Patagonia. 

[eee parvaialorum Tolman ote mata. GerbynGlave iotyjcadam IVE 

G(i9}2'3)) ih 

Perennial; plant 22—26 cm high, its branching rhizome covered with 

reduced leaves, with few ascending, branching (or few-branched), smooth 

or sparingly pubescent stems; radical leaves 8—10cm long, with 7—12 pairs 

of leaflets, cauline leaves shorter, with fewer leaflets, elliptic or subrounded, 

3—6 mm long, glabrous above, pubescent beneath. Flowers in loose, few- 

flowered inflorescences; pedicels very thin, usually longer than calyx, 

tomentose; calyx campanulate, with lanceolate lobes; corolla pale blue, 

funnelform-campanulate, twice as long as calyx, 7—10mm long, its obtuse 

lobes slightly dentate above, somewhat longer than tube; stamens slightly 

shorter than corolla; styles slightly longer than stamens; seeds ovoid, 

trihedral, wingless, 2.1mm long,0.9mm wide. Fl. August, Fr. August— 

September. (Plate V, Figure 4.) 

Valleys in coniferous forests. — Arctic: Arc. Sib.; East Siberia: Yenis., 

Lena-Kol.; Far East: Okh. (coast), Kamch. Described from Kolyma. 

Type in Leningrad. 

Genus 1181. PHLOX* L. 

L. Sp. pl. (1753) 151. 

Flowers in terminal corymbs, often in pyramidal panicle, rarely single; 

calyx tubular or campanulate-tubular, often glandular, its tube transparent 

* Phlox, Theophrastus* name for the plant with fire-red flowers. 
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between green nerves, epidermis often tuberculate-folded, lobes acute, 

narrow, after flowering rupturing with accrescent capsule to base; corolla 

funnelform, rarely tubiform, with thin, smooth or pubescent tube and oval 

or oblong, entire or 2-parted lobes; stamens short, adnate to and enclosed 

in tube; styles smooth, short or elongate; ovary oval or oblong, with 1, 

rarely 2 or more ovules per cell; capsule ovoid, not longer than calyx. 

Seeds wingless, embryo usually green, entirely or nearly entirely filling 

seed. Perennial herbs, sometimes semishrubs, rarely annuals. Leaves - 

entire, the lower opposite, the upper often alternate. 

About 50 species in North America, one in the Soviet Union (Siberia). 

Many species, e.g., P. paniculata L., P. maculata L. and their many 

garden forms, are exquisite ornamental plants extensively grown ingardens. 

Section 1. OOPHILA Brand in Pflanzenr. IV, 250 (1907) 58.— Embryo 
filling nearly entire seed, 1.5—3mm long, Locules with 2 ovules. 

il, 125 Siloiseica Ii, Slo, jal, (75S) WSs Wea, iia IDC,’ Proce, IDS, SOT: 

iLelos IDI, eves, INK 2S lekereclere sia Wires Ion, Sele, I, 45798 IByeeyacl ia IPallgia= 

Ame, IW, 2505 01s Woayile IM Zejoy Silo, IG, Bae, — Iless Ie, IPL. 

Inansven SID), welds Aas 

Perennial; cespitose plant; stems many, creeping or ascending, 8—15cm 

high, entire plant pubescent; leaves linear, 2—5 cm long, 2—3 mm wide, 

mucronate, with long-haired margins, with slightly drooping edges, lower 

leaves soon wilting. Flowers terminating stems, single or few; pedicels 

much longer than calyx; calyx and pedicels glandular-hairy, their lobes 

linear-subulate, slightly longer than tube, tube of corolla as long as or 

slightly longer than calyx, its lobes slightly longer than tube; locules with 

2 ovules. Fl. June, Fr. July—August. 

Dry meadows, stony slopes. — European part: V.-Kama, Transv.; West 

Siberia: U. Tob., Irt., Alt.; East Siberia; Lena-Kol., Ang.-Say., Dau; 

Har Hast. OkhwaGens dist. Ges amr Deseiaibed feomrsibe Glanmuuayye 

in London. 

Note. According to Brand (1.c.) this species represents a mixture of 

sections Oophila and Heterostylon. Its closest relations are P. nana Nutt. 

(Mexico, Texas) and P. nelsonii Brand (southeast Arizona). 

Genus 1182. COLLOMIA* Nutt. 
Nutt. Gen. North. Amer. Pl. I (1818) 126. 

Flowers in terminal, capitate inflorescences enclosed in leaf-shaped 

envelope, rarely axillary; calyx obconical or tubular-campanulate, glandular, 

folded between lobes, persistent, with green lobes, entire tube (rarely only 

between nerves) membranous; corolla funnelform or cup-shaped, 2—4 times 

as long as calyx, smooth or glandular, its lobes usually much shorter than 

tube; stamens adnate to tube, exserted or inserted with glabrous base; 

pistil smooth, longer than calyx; ovary ovoid or oblong, with 1, rarely 

* From kolla —mucilage, referring to the stickiness of the seeds when immersed in water. 
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2—5 ovules in 3 locules; capsule obovate or obconical, tapering at base, 

rarely oval or subglobose. Seeds wingless. Annual herbs, glandular- 

hairy above. Leaves alternate, rarely pinnatisect. 

Nine species in North America. 

1. C. linearis Nutt. Gen. Amer. I (1818) 126, excl. syn.; Linch. in 

Sov. bot. 3 (1940) 105.— Collomia parviflora Hook. in Bot. Mag. 
LVI (1829) tab. 2892.— Gilia linearis A. Gray in Proc. Amer. Acad. 

WI (S82) ZAI, = Iie, Imei, Choy Ck Ike aN 

Annual; stems 15—30cm high, usually branching in upper part; leaves 

alternate, linear, slightly mucronate, 4—5 cm long, 0.4—0.7cm wide. Inflo- 

rescence a cyme of 5—10 flowers, subtended by several, rounded-triangular 

bracts, 1—1.5 cm long, ca. 0.5 cm wide; flowers pink, blue when dry; calyx 

campanulate, ca. 0.6 cm long, whitish-membranous in lower, 5-parted in 

upper half, with 5 green, herbaceous, narrow, triangular denticles with dense 

glandular hairs; corolla sympetalous, with long tube, with 5 oval, ca. 3mm 

long, 1.5mm wide lobes; calyx tube ca. 1 cm long, ca. 1mm wide; stamens 

5, inserted in corolla tube; ovary superior, with long, distally short-3-parted 

style nearly as long as corolla tube; fruit a trilocular capsule with 1 seed 

per cell, dehiscing when ripe. 

In the spring of 1939 I. A. Linchevskii found this American species in 

the Botanical Garden of the Tadzhikistan station of the Academy of Sciences 

of the USSR in Stalinabad, where it had apparently been introduced with 

some American phloxes. Collomia linearis has blossomed in seed- 

beds as well as in woods. In 1943,1945 and 1946 it was found in some 

parts of the South Urals State Reserve where it flowered and apparently 

INOS Te wane, 

Family CXXXVII. HYDROPHYLLACEAE * LINDL. 

Flowers usually small, ebracteate, opposite leaves, single or in cymes 

twisted above, secund; calyx deeply 5-cleft or 5-parted, persistent, more 

or less accrescent in fruit; corolla white, blue or purple, sympetalous, 

regular, 5-sect or 5-lobed above, lobes obtuse, 3-nerved, tube 15-nerved: 

stamens 5, inserted at base of corolla, with thin filaments and 2-locular 

anthers; pistil 1, ovary ovoid-conical, free, slightly bristly-hairy, 1-locular, 

rarely 2-locular; style filiform, 2-sect, stigmas small, capitate; capsule 

globose, oblong or ovoid, 2-valved, dehiscent, with persistent middle pla- 

centa; seeds globose, oblong or ovoid, undulant-rugose. Annual or perennial 

herbaceous plants, erect or decumbent, branching, usually pubescent; leaves 

alternate, usually pinnatilobate or pinnatisect, ebracteate. 

Seventeen genera and about 170 species, mostly in North America. One 

SEMIS —= IP lieve Slits — OCEwics tia tae UWSSIR, 
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Genus 1183.PHACELIA* Juss. 

Juss. Gen. (1789) 129. 

Flowers many, short-pediceled or subsessile, ebracteate, usually in 

secund, dense or sparse, often 2-sect inflorescences; calyx 5-parted, with- 

out appendages; corolla blue, violet, white, rarely dingy yellow, campanulate, 

campanulate-tubular or nearly rotate, deciduous, 5-sect or 5-lobed, tube 

folded on the inside or with small scales; stamens 5, usually exserted, 

adnate to corolla between scales; pistil 1, ovary 1-, rarely 2-locular, gla- 

brous at base, with bristly hairs above; style 2-sect, stigmas small, capi- 

tate; capsule ovoid, dehiscing by 2 valves, with bristly hairs in upper part; ; 

seeds 4, ovoid, spherical-inflated dorsally, 2-faceted ventrally, transversely 

undulant-rugose. Annual or perennial herbaceous plants, usually short- 

haired or bristly-haired; leaves alternate, entire or large-toothed, usually 

lobed or pinnatisect. 

About 80 species, in the western part of North America and in Mexico, 

some species in Peru and Chile (Andes). Cultivated and escaped in the 
USSR. 

1. P. tanacetifolia Benth. in Trans. Linn. Soc. XVII (1837) 280; DC. 
Produ xs) 299; sGrosse.,, Opr cast... Wavke 2 oil) alc. OtnVilalo mail 

3703, = 12,9 Il, SiaielACe E<So INO, 1220, laAZd. 

Annual; plant to 30—70 cm high, scabrous-hairy or bristly-hairy, entire 

plant covered with short, more or less thick, white, rarely long, sparse, 

unicellular hairs; stems nearly erect, green, sometimes reddish violet, 

brittle; leaves alternate, pinnatisect, 2—12 cm long, 1.5—6(8) cm wide, impa- 

ripinnate, asymmetrical; sessile lobes oblong or ovate, 0.5—2 cm long, 

2—7mm wide, unevenly notched-toothed, acute. Flowers many, ebracteate, 

on 1—2mm pedicels or subsessile, in spicate, often 2-parted, 3—8 cm long, 

0.6—1.2 cm wide, compact inflorescences; calyx 6.5—7 mm long, villous, 

covered with long, straight, white hairs, twice as long as capsule, with linear- 

oblong, acute lobes, 5.5—6 mm long, 0.7mm wide; corolla pink-blue campanu- 

late, 8 cm long, glabrous, slightly longer than calyx, auricled, tube 4mm long, 

with 5 equal, obovate, obtuse, entire, 4mm long, 3mm wide lobes; stamens 5, 

with thin long protruding filaments 1.2 cm long, inserted between scales; 

pistil 1, ovary ovoid or ovate, brown, 1mm long, 0.5mm wide in its upper 

part with white, erect, upright, long hairs, style filiform, deeply parted, 

1.4cm long, pubescent below, stigmas small; capsule ovoid, 3.5mm long, 

3mm wide, brown, covered in upper part with sparse, white, long, upright, 

unicellular hairs, dehiscing by 2 valves; seeds 4, generally ovoid, dorsally 

rounded-inflated,ventrally 2-faceted, undulant-rugose, with alveoli in the 

wrinkles and small pits at their margins. July. 

Cultivated asa honey plant growingasa weedinkitchen gardens and fields 

of wheat, rye, millet and lentil. — European part: Balt., U. V., V.-Don, 

Transv. (Kusary). Gen. distr.: N. Am. and Centr. Eur. (cultivated). 

Described from California. Type in London. 

Economic importance. Cultivated as a honey plant. The nectar is 

yellowish, the honey white, fragrant and delicious. One hectare yields 2 

tons of honey (Rudnev - 1 ton). Deserving wide cultivation (Grossg., 
Rast. Tres Wave io): 

* Treatment by S.G. Gorshkova. 

** From the Greek facelos — fascicle, referring to the seemingly fascicular arrangement of the flowers. 
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Family CXXXVIII. BORAGINACEAE G. DON 

Flowers 5-merous, regular, often obscurely zygomorphic (as seen in the 

slight irregularity of the sepals and petals), rarely distinctly zygo- 

morphic (Caccinia and the tribe Echieae). Calyx sympetalous or 
rather cupulate, i.e., sepals not separating from torus individually or 

collectively, sometimes entire calyx detaching from the peduncle together 

with the fruit, more or less cleft into 5 teeth or deeply cut (parted) into 

5 lobes, usually slightly or strongly growing in fruit, rarely undergoing 

other changes, e. g., hardening of the base, and associated excrescences, etc. 

Corolla brachymorphic, i. e., with short tube and rather wide, more or less 

flat, rotate limb; anthers subsessile, enclosed in corolla tube; style short, 

throat of corolla covered with scales or protuberances produced by invagi- 
nation of petals along their midrib, mesomorphic tube more or less elongate, 

limb usually campanulate; stamens with short or long filaments, sometimes 

exserted like style; scales present or replaced by longitudinal folds con- 

stricting in tube) or corolla dolichomorphic (more or less tubular, elongate, 

with boundary between tube and limb indistinct, if scales lacking or present 

then even if boundary is distinct, the limb narrowly campanulate to nearly 

tubular, only apex cleft into short teeth (denticles)); other forms of corolla 
rare (Trichodesma, Caccinia). In bud petals usually overlapping, one 
entirely covered by others; following three with overlapping margins, each 

covering edge of preceding and subsequent petal (sic); the outer fifth is 

free. Rarely petals in bud, contorted,where all 5 petals arranged like the 

3 median petals in the preceding case,i.e., covering the preceding petal at 

one side and the following one at the other (tribe Myosotideae). Even more 
rarely petals valvate, Heliotropium sections Bucanium and Catoxys. 

Anthers usually dorsally attached to petals, rarely nearly at base, oblong to 

linear, sometimes sagittate, obtuse or mucronate, the mucro being a continua- 

tion of the connective, stamens usually free, rarely fused at base or for 

entire length and then forming tube, usually glabrous, sometimes with lanate 

back (Trichodesma). Sometimes base of filaments may bear hairy 

scales or fascicles of hairs, the corolla tube may be completely pubescent 

inside, though more often it is usually glabrous but for fascicles of hairs. 
The base of the corolla often carries a narrow (protective) ring of small 

scales or a thickening or an uninterrupted, glabrous or hairy ring. This 

ring protects the nectar stored beneath the hypopygnous disk (protective 

ring), which has often been erroneously called nectary or nectar bearing. 

Stamens (anthers) usually 5 in one whorl, rarely irregularly separated, 
regularly unequal in the zygomorphic Echieae. Ovary superior, 4-locular, 

with terminal style (Heliotropioideae) or 4-lobed and then style basal, 
inserted in depression between parts of ovary, rarely even in this case 

apical; each part of ovary corresponds to 1 cell or ovule; style more or 

less long, glabrous or pubescent, entire, rarely split into two short branches 

each with a stigma, even more rarely each of these in turn split, totalling 

4 stigmas. In an entire style the stigma may be entire, dotted or capitate 

or more or less 2-lobed. A unique stigma occurs in the Heliotropioideae: 

from their rounded disk at base of serving stigma ascends a sterile conical 

apex. Ovules inverted, with micropyle turned up and inward. Seeds exal- 

buminous or with thin albumen (perisperm). The cells of the ovary usually 

73 



9) 

bear 1 nutlet (4 for entire fruit), rarely (Tournefortia, Cerinthe) 

fruit dividing into 2 bilocular halves, very rarely (Rochelia) fruit reduced 

to 2 ovarian lobes with 1—2 nutlets, 1-2-3 nutlets sometimes in 4-locular 

ovary. Pericarp of nutlets thin or thick, sometimes stony, occasionally 

(Tournefortia) surrounded by a suberose epicarp; form of fruit variable, 

cross section usually trihedral; the external face, if sharply limited by 

acute ribs, is designated as dorsal area; if continuous with the sides it is 

called 'back'. Sometimes the nutlets are dorsoventrally compressed, flat 

(Cynoglosseae and some others) or rounded turbinate. They may be smooth, 

tuberculate, pitted, plicate-rugose, hairy or spiny (the spines often have 

anchor heads) or with wings produced along ribs. The gynobase is that part 

of the torus which carries the nutlets and from which they usually separate 

when ripe (sometimes it is simply called: torus). It may be flat or appear 

like a cone or 4-faceted pyramid rising from the bottom of the calyx after 

the abscission of the corolla; the actual nutlets may be borne in depressions 

or on protuberances. The style, borne at the apex of the pyramidal gyno- 

base may inconspicuously pass into its acute apex and persist partly or 

wholly in ripe fruit. The area of its attachment to the gynobase is called 

the cicatrice (trace); this may be basal or ventral, i.e., near the base of the 
nutlet (this is best seen when the nutlet is straight and its apex is in one 

line with the center of the cicatrice); however, even with a basal cicatrice 

the nutlet may be curved nearly to a horizontal position, its apex diverging 

from the vertical line joining the center of the cicatrice; in the Anchuseae the 

two sides of the nutlet are unequal, one smaller than the other. The nutlet 

tapers just above the cicatrice to a more or less long stalk which passes 

into the body of the nutlet; this may be solid (Alk anna) or often apparently 

hollow as in the Anchuseae where a pit on the stalk carries a soft white 

caruncle on which ants feed. This leads insects to transport the nutlets, 

thus aiding distribution. The caruncle, derived from the tissue of the gyno- 

base, forms a protuberance removed together with the nutlet. Such caruncles 

occur in Myosotis (section Strophiostoma) on stalkless nutlets. In Anchu- 

seae the stalk has a thickened outer layer which often appears as a smooth 

or ribbed ring (ring of attachment). The ventral cicatrice may be large, 

extending along most — or over the entire length — of the nutlet, also — 

as in Cynoglosseae — it may be flat and attached to the faces of the pyra- 

midal gynobase; in this case the nutlet grows downwards, to below the base, 

and deflects the lobe of the calyx; otherwise it grows at both apex and base, 

the apices of the nutlets overtopping the pyramid of the cicatrice, hiding the 

style. Nutlets with a basal cicatrice grow only at their apex, upwards if 

erect and laterally if curved. The Eritricheae have a small ventral cica- 

trice;: its nutlets are trihedral in cross section, and have an acute ventral 

keel. The cicatrice is either at the base of this keel (and then the nutlet 

grows mainly apically), or at its middle (superbasal cicatrice — Hackelia, 

Eritrichium) and then the nutlet grows at both apex and base, often 

turning turbinate, with the sides similar to base and apex, the nutlet appear- 

ing to grow with its back to the disk, obliquely above the pyramidal gyno- 

base. Simultaneously with the growth of the nutlet, the gynobase also may 

grow so that the final position of the nutlets, style and calyx depends on 

their combined growth. Inthe Anchuseae a ventral cicatrice is a rarity, 
especially with nearly horizontally (reniformly) curved nutlets, in which case 
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the basal ring crosses to the ventral side (Nonea ventricosa). In 

Bothriospermum the nutlet is quite unique, reniformly curved but 

vertical, attached by a small (true) basal cicatrice to the flat gynobase by 
its lower end and with a large, spurious cicatrice at the curved, free, 

ventral side, with an annular thickening (as in the Anchuseae) but without 

acaruncle. The seeds and embryo are mostly straight, but often curved — 

section Maschalanthus of Omphalodes when the nutlet is not curved and 

in the Anchuseae (Nonea, Anchusa) and Lithospermeae (Alkanna) 
when the nutlet is curved. The radicle of the embryo always turns upward, 

towards the apex of the nutlet. When appearing above ground, the cotyle- 

dons are flat, more or less thick, and bristly. The nectary is a hypogynous, 

thin or thickened, entire or lobed disk. Pollination is usually by insects; 

plants with very small corollas (very small-flowered heliotropes, small- 

flowered Lappula) are cleistogamous or autogamous. A series of genera 

(Pulmonaria, Arnebia, Macrotonia and Symphytum) show 

diamorphic heterostyly of the Primula type. The yellow corollas of the 

large-flowered Arnebia and Macrotomia are notable for violet spots, 

which disappear after pollination. In Myosotis and other genera, whenthe 

color changes, scales are seen to protrude from the throat of the corolla. 

The zygomorphic flower of Caccinia is unique. 

The Boraginaceae in our delimitation are herbs, perennials, biennials 

or annuals with semishrubs confined to the Heliotropeae. Leaves are 

alternate, very rarely opposite (Omphalodes scorpiodes, Stepha- 

nocaryum olgae, Allocarya orientalis), usually entire, only in 

some Anchuseae obscurely angled-toothed. The coarse pubescence of the 

leaves and parts of the stems is typical due to white tubercles (multicellular 

excrescences of the epidermis) with simple, usually apical bristles. These 

bristles and tubercles are clearly developed in Echieae, Anchuseae; less 

so in Cynoglossinae, Lithospermeae, Eritricheae and Heliotropeae. In the 

first two tribes the bristles are spinescent or prickly (Asperugo, Sym- 

phytum asperum). Some genera(Nonea, Pulmonaria and others) 
in addition to bristly hairs also have glandular ones. The inflorescences of 
Boraginaceae, too,are typical. These are always cymose (dichasial) with 

cymes mostly one-sided, more or less strongly twisted bostrices, with or 

without bracts. These in turn may be disposed in a paniculate, racemiform, 

corymbiform, capitate or spicate inflorescence if the stem branches above 

and bears bostrices on its branches. At the ends of the main branches and 

stems the bostrices are arranged in 2 (rarely 3—4) bifurcations. While the 

fruits ripen the bostrices straighten and often become markedly elongated. 

Note. We are following G. Don in giving the Boraginaceae limited 

range, exclusive of Cordiaceae (subfamilies Cordioideae and Ehretioideae 

Guerke) which comprise only shrubs and woody plants bearing drupes and 

which seem to us to be too different from the overwhelming majority of 

Russian herbaceous Boraginaceae. Phylogenetically the Cordiaceae are 

essentially primitive, whereas the Boraginaceae are later xerocarpous and 

herbaceous derivatives. The Heliotropioideae in particular should be 

separated as the family Heliotropiaceae along the lines suggested by Van 

Tieghem. The characteristics given above refer to the Boraginaceae 

sensu strictu. 
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We are retaining the traditional classification of De Candolle with im- 

provements and revisions by Boissier (Fl. or. IV, 125—284), Bentham and 
Hooker (Gen. pl. II, 834—865), Guerke (Nat. Pflanzenf. IV, 3a, 90—131), 
Brand (in Pflanzenr. IV, 252, Cynoglosseae and Cryptantheae), Johnston 

(The Old World Genera of the Boraginoideae, in Contr. Gray Herb. LXXIV 

(1924) 42—73), and Zakirov (Burachnikovye Zeravshana (1941)). 

Key to Genera 

I Ovary entire, 4-locular, the apical style with characteristic rela- 

tively large, conical stigma; when ripe ovary divided into 4 straight 

nutlets or 2 bilocular, corklike halves ventrally attached at their 

base to the slightly raised slightly pyramidal gynobase. Seeds with 

thin perisperm. Herbs or subshrubs, with white and yellow, small 

or medium-sized flowers with petals variously disposed in bud; 

if annuals, then not ephemeral. The lower surface of the leaves 

(Heliotropeae DC.) bears typical dotted glands (not glandular hairs). 2. 
+: Ovary 4-, rarely (Rochelia) 2-lobed, lower part of basal style 

rarely discernible because lobes of ovary are sunk in the large 

gynobase, hence ovary apparently entire, spuriously apical style 

emerging from top of gynobase (Heterocaryum, Suchtelenia, 

Trichodesma), but then stigma small capitate, not conical or 

lace. (Subfamily Boraginoideac Guerke) a5 4 4)4) o.-) sien Be 
2. Fruit large, 6—8—10mm across, when ripe dividing into 2 bilo- 

cular drupes with spongy-corklike epicarp and coarse, hornlike 

ENdOC aime iaioe ies Sa eek eee el Ran OR aon eric 1184. Tournefortia L. 

+ Fruit small, split, of 4 small nutlets (or 1 by reduction); inner 
Walls) of themutilets! thin, sti. wathouthconmilkevepl@aizpine--uennennen 

Sore a alec ae Re MRo Meet Setctises ccllos 6 veut st Sopysie cop (iste Mone UL OeTa Tome ahr Stite 1185. Heliotropium L. 

Bo Torus flat. Nutlets attached basally, very rarely ventral and then 

with ring of attachment developed as caruncle (Anchuseae). Nut- 

lets always without prickles, rarely with rudimentary wings ..... 4, 

+ Torus (gynobase) more or less pyramidal with nutlets ventrally 
UAC MSC, Cire jortChkdhy Gie WiahNeECl, 6665060056550 50000 80503 ule 

4, Cicatrice hollowed out, appearing as a short stalk or ring of 

attachment, thickened along its free margin; protruding outward 

below nutlet from pit of stalk or ring as a white caruncle. Nut- 

lets always asymmetrical, often more or less curved, wrinkled 

or tuberculate. Corolla variable (brachymorphic, mesomorphic 

or dolichomorphic), with fornices (Anchuseae Koch)........... 5. 

1 Cicatrice flat or nearly flat, not hollowed out, rarely with (Myo- 

sotis sect. Strophiostoma) mostly without caruncle; sometimes 

with solid (Alkana, Trigonotideae) or hollow stalk but 
theniwathouteansumelle: (Sitrena orsionll caasiiuieran)) mosis sete aaa eee 115). 

Dc Throat of corolla with well-developed scales, often hairy, rarely 

PLADLOUS/ sie) ealeyveye: ails peWispusiieiede Mouse euneeonneMiyey feet an eric: cual <\hokeale Met a Mica mem 6. 

as Throat without scales, instead fascicles of hairs or scales rudimentary 

with pubescence retained. Calyx cleft intomore or less short teeth 

which grow into sacciform excrescences in undivided part of fruit. 

Eilavaehuillase lngilies FISHES oc ob OKO GSoC OOD BO OO HOOD De OO GOO 14, 
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10. 

Scales very long, as long as stamens, lanceolate, acute, papilli- 

form. Corolla dolichomorphic, hiding stamens and scales in tube 

proper or in funnelform-tubular limb. Rather large herbs with 

broad leaves growing mainly inforests ....... 1199. Symphytum L. 

Scales obtuse or notched, short; corolla shorter, mesomorphic 

OrmbirarchiyanOspo lie: a ee hdias. ol eles) ei ects wahreh save Gale MMI oe ies rT 

Short, broad filaments with subulate appendage borne below large, 

violet anthers and covering their lower part. Corolla character- 

istic: rotate, large, blue, with very short tube and acute lobes. 

Anthers with subulate mucro. Nutlets erect with longitudinal 

wrinkles. Coarse-villous annual weed with oval leaves ........ 

Pe Ateneo y alas, 8 .o) 6 be) 06.6 070 OL alo, Geb) Shou. 8 ro lo Coto! oa abe OUN . 1BXonateyexoyn Ep 

Filaments as usual, filiform, without appendages below anthers. 

Shape cOiecoGOlMagd wher Smitae shiney lege cioytepy sists “oposite eu telcer nepectn a= 2) nulls 8. 

Corolla mesomorphic, characteristic: lobes linear, rolled outward; 

corolla tube with fascicles of hairs at base of stamens, stamens 

with hairy filaments and small anthers projecting far from throat. 

Scales broad at level of throat, glabrous. Radical leaves cordate- 

ovate, large, with long petiole. Perennial herbs (in forests, W. Cau- 

CASHISH Pert ec Le MULE dU Liat te Lael DURAND. barged 1200. Trachystemon D. Don. 

Corolla mesomorphic or brachymorphic, of the usual type. Stamens 

with very short filaments, not protruding from corolla tube...... 9. 

Nutlets as in forget-me-nots, usually one per flower, white, dorso- 

ventrally compressed, erect, smooth or glabrous, with narrow 

borders along ribs, with small, basal, tapered cicatrice resembling 

an oval depression from which there protrudes a small, white, 

rounded caruncle; in contrast to Myosotis, large nutlets markedly 

protrude from calyx. Corolla small, blue in bud, with twisted, over- 

lapping lobes. Small, annual herbs, with uniquely branching stem, 

very Short main stem producing long, lateral branches branching 

in turn; all branches terminating with short, furcately branching, 

leafy inflorescences. Leaves spatulate-linear, obtuse. (Confined 

to high mountain belt of Dagestan). ... 1203. Trigonocaryum Trautv. 

Shape of nutlets different, always with ring of attachment, rarely 

erect, and if so then slightly compressed laterally, more often 

curved and wrinkled or tuberculate; stem branches of the usual 

kind. Corolla nearly brachymorphic, resembling forget-me-nots. 

IPSUEIS) Chyerel Byoyonener gy loybiole A ASG) oo 1s fo, Or Gotten aaa os Sob, 3) owalale OR 

Corolla brachymorphic as in forget-me-not. Radical leaves large, 

ovate-cordate with long petioles. (If lanceolate or oblong, then 

Anchusa sect. Cynoglottis (A. barrelieri DC.)). Perennial 

forest herbs (Caucasus, Altai and Sayan Mountains). Nutlets semi- 

curved or nearly erect, with longitudinal wrinkles, ca. 3mm long.. . 

Scar oath Rome ate vai) els SMM eaMear re stnc iter eset enna eh walee SS ua: . 1202. Brunnera Stev. 

Corolla usually mesomorphic, rarely almost brachymorphic 

(Phyllocara andGastrocotyle). All leaves lanceolate or 

linear, elongate, gradually tapering below, not distinctly divided 

MALOR OAC SsOvte we UC Sia sys ere. 02 Mechs wel ay aes Metres vie Wats vt Meo aes e SBMS rong ale, 
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2. 

13. 

14. 

IGE 

Corolla small (5—7(10)mm long), brachy- or nearly mesomorphic. 
Scales small, papilliform, not pubescent. Inflorescences very leafy, 

dense bostrices. Annual herbs, usually spreading on ground, with 

thick stem and oblong and lanceolate leaves. Calyx stellately 

spreading after abscission of nutlets. Nutlets horizontal, wrinkled, 

With) ventral cicatriCe vans meisis i etets she neers st ten een en hee hemes Wy. 

Corolla larger, typically mesomorphic. Bostrices not very leafy. 

Stems often erect, rarely procumbent. Nutlets with basal attach- ~ 

TIVOTIU = LING pee eG. tee cao ee le emielaver temien cea eer Tene aoe ae oh ene 13}. 

Corolla nearly brachymorphic, hardly longer than calyx, pale blue, 

3—5 mm long. Calyx in flower 3mm long... 1207. Gastrocotyle Bge. 

Corolla nearly mesomorphic, to 10mm long, pale red-violet. 

(Cailipx iim silonyere, GGacaian Moye 5 56 565 66 oo 1206. Phyllocara Gusul. 

Corolla small (ca. 10 mm long) to large, typically mesomorphic, 

its tube erect, as in preceding. Scales usually with, rarely without 

(A. stylosa) hairs, papilliform. Nutlets erect to strongly curved; 

calyx cleft into lobes or cut into teeth. Perennial, biennial or 

annual herbs. (Some species of Nonea are included here)...... 

Speer eres eater Meee Eee aol Mer elie Lael oon en sealer overtone oceans Tae okey suas 1204, Anchusa L: 

Tube of corolla small, mesomorphic, geniculately curved, its 

small limb with a few, unequal lobes. Annual weeds with curved, 

wacimdlte chmuitlets Met. musta Rave ten niin entered reateiny Lea ane 1205. Lycopsis L. 

Nutlets with netted or straight wrinkles, rarely smooth, usually 

more or less curved, rarely straight and then not shiny. More 

or less xerophyllous herbs with rather narrow, lanceolate, linear, 

rarely oblong leaves. Scales present or replaced by fascicles of 

hairse Annuals biennial om annualehnercbsis a4) s)58- 1208. Nonea Medic. 

Nutlets erect, black, smooth, shiny, obtuse. Scales replaced by 

short hairs. Perennial herbs of forests with large radical leaves, 

blossoming in early spring but more abundantly in summer. Corolla 

medium- or almost large, violet-blue or red... 1209. Pulmonaria L. 

Fruit of 2 smooth bilocular halves, resembling Tournefortia 

but without suberous epicarp. Glabrous herbs, with amplexicaul, 

ovate, cauline leaves. Corolla dolichomorphic, tubular, without 

scales, Anthers with sagittate base. (Caucasus, S. European 

eee Oil, WSISIR)). ((Casaianees IDC.) 45 66 sso G56 6 6 1197. Cerinthe L. 
Fruit normally of 4 nutlets; ovary 4-, rarely 2-lobed (Rochelia). 16. 
Corolla distinctly dolichomorphic, zygomorphic, with small, un- 

equal lobes. Style exserted, usually 2-parted, rarely entire, often 

hairy below. Stamens unequal, in pairs, with long filaments and 

small anthers. Usually coarse-bristly herbs with stems termina- 

ting with racemiform or spicate bostrices. Nutlets of the Litho- 

spermeae type (Echieae DC.), stony, with flat cicatrice......... 
here er el vs Meise atte dtolie esta cuier eh, Sl Oise apse Cire Ne Pn ots ctl ctas cio) fasts 1198. Echium L. 

Corolla actinomorphic; stamens and corolla lobes equal. 

Rarely (Lycopsis) slightly zygomorphic, small, with geniculately 
curved tube, anthers sessile in tube, etc. Style, if exserted, never 

2-parted or pubescent. Inflorescence not a racemiform or spi- 

Cale Series Ok DOStriCeS) Mie iar sicmaiaeagtawiale, cuca ul Neue ene aoe ee ITs 
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Lobes of corolla imbricately folded in bud. Nutlets variable, with 

flat cicatrice or on hollow or solid stalk, without caruncle (Litho- 

SHOOTS) Ag Bis we ROU nee NAIR eR NA, hI ORR OR me ei A 18 
Lobes of corolla imbricate in bud. Nutlets always erect, small, 

slightly dorsoventrally compressed, with narrow distinct borders 

along ribs, smooth, without, rarely with caruncle, with basal cica- 

trice, without stalk. Corolla brachymorphic. (Myosotideae Rchb. ) 

PD RM. Pe tee hot cubed Petbcaee autawyedior a) alas cupivad, Reentel-n: oa ethee 1210. Myosotis L. 

Nutlets entirely without stalk, sessile on flat or slightly inflated 

pedestal. Nutlets usually ovoid, stony, rarely vertical-reniform, 

DeRicap MOmSLOnYARV aL Ay S/pUNGIOUS Eye Mtical i ClCatital CCl. aaleuen ened) eile il’), 

Nutlets with-distinct stalk with nutlets attached to the not quite 

flat or slightly pyramidal gynobase; stalk always without carun- 

cle or nutlets attached (without stalk) at base of ventral keel, on 
smallioplique: tetwanednaltpedestaly . <mucusscuceeusws sutau sue) seer) 60 23. 

Corolla dolichomorphic, medium-sized or large, with small 

apical teeth. Nutlets stony. Style, sometimes also anthers pro- 

ETL CLINT ies Mey 1.9 Sarah eM cea chia odbc su taal calle wea pios delet testicle iat Jayne tedemetnciahie vais ZO} 

Corolla mesomorphic, funnel-shaped, large, medium or small; 

sometimes nutlets stony, with broad pedestal of attachment, ovate 

or oblong, with ventral keel and distinct unsegmented apex. 

(Subiscibe wr uilathospermeae) iia clyh aera nce aan io) os ieee de Bil 
Corolla small, brachymorphic, with scales in throat. Nutlets 

vertical-reniform, small, 0.7mm high, attached to flat torus by 

small, flat cicatrice, with a spurious cicatrice similar to ventral 

(concave) side of Anchuseae, i.e., a hollow ring with thickened 

margin, without caruncle. Delicate annual plants resembling 

forget-me-nots, with loose, erect, slightly leafy bostrices. A very 

singular genus, as far as the nutlets are concerned. (Far East, 

and Tadzhikistan-SaraionPyandzh) .... 1193. Bothriospermum Bge. 

Anthers slightly protruding from blue corolla, arcuately curved, 

without acute appendage, completely free of each other, attached 

to filaments close to their bases. Nutlets curved, globose-ovoid, 

more or less irregular, tuberculate (in our species). Perennial 

herbs, sometimes nearly subshrubs, with numerous radical leaves, 

usually with few stems. Leaves lanceolate with appressed bristles. 

Conolllani(—20nmrnplongay Ghi-anscaucasia) mun. aus 1192. Moltkia Lehm. 

Anthers with flat, lanceolate apical continuation of the connective, 

not protruding (if protruding then forming a conical tube with inter- 

linked bases). Nutlets ovoid, slightly curved. Perennial or biennial 

herbs, usually with large, yellow, rarely blue or dark red medium 

or large corollas, usually with spreading, bristly, sometimes spine- 

scent, rarely with appressed, silvery hairs...... 1190. Onosma L. 

Style with more or less 2-parted or 4-parted tip and globose stig- 

ma; if entire, stigma deeply 2-lobed. Bristly herbs, without 

scales or folds in throat of corolla. Flowers dimorphous-hetero- 

Sia sOU Suey sneyMeney Sh hike. cc's CRE EASE cuter NMA Pint olk Gyirsubor ee sedary une MaRS A co:'\ ars De 

Style entire, with capitate-dotted, entire or 2-lobed stigma. Corolla 

small, medium or large, its throat withscales, more often with longi- 

tudinal folds, otherwise open, giabrous, rarely pubescent. Fruit 

1) 
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often smooth, resembling porcelain, rarely (in annual species) 

tuberculate, without luster. Perennial or annual herbs........ 

SRYSIGAL CM Puan Loma er eMaten “ood p oAneMMiCgLeMY eMC MS MMOMOn TS Mtstaa is Satta ge amt Sota tare 1186. Lithospermum L. 

Style nearly entire, with two globose or one 2-lobed stigma; base 

of corolla tube without protective ring. Perennial high mountain 

herbs with medium, violet flowers or with large, yellow inflorescen- 

ces capitate in flower, with fascicles of lanceolate or linear, 

EONICEUL IES 6 ol6 6 oo Goo oO Oo doo GO Ole 1187. Macrotomia DC. 

Style nearly entire, with 2 globose stigmas, or 2- to 4-parted, with 

a stigma on each branch. Base of corolla tube with an internal 

hairy, protective ring. Perennial herbs with yellow flowers like 

those of Macrotomia, or with blue flowers, but then leaves broad 

Gre Jonl@iatatizils; Cre eral, 6 G4 6 6 Goo boo Oo oO 6 oO 1188. Arnebia Forsk. 

Throat of corolla with scales. Nutlets tetrahedral with thin, some- 

times scarious pericarp. Mesophyllous genera, mainly Siberian, 

with white pubescence of appressed, thin setae. (Subtribe Trigono- 

tI SAS MPL RE I et el ALOIS Ses atin 2 oh AAR ieee ee 24. 

Corolla without scales or folds in throat. Nutlets erect or curved, 

ovoid, their back continuous with their sides, not set off by acute 

ribs; pericarp hard, though not quite stony, wrinkled-tuberculate. 

Style not exserted from corolla. Villous-hairy, xerophyllous 

THEW. oh eco Wiey a oo Seat ah apc ite can sab, Shahan 2 ep to MEE FO daa ee 

Corolla brachymorphic, resembling forget-me-not, small or 

medium-sized, blue; plants similar to Myosotis, but nutlets 

smaller, 1—2 mm long, tetrahedral, with small stalk or triangular 

basal-ventral cicatrice, pericarp thin, sometimes pubescent. 

Perennial species mainly in the Far East; annuals with very small 

flowers and hairy nutlets from the Pacific to the Caucasus ...... 

ree ER ons tuiett ah napiel oy (eo orboinal |e) Oekaoie: PoMlren tale drop act Sheyneine te 1196. Trigonotis Stev. 

Corolla mesomorphic, medium to large. Perennials, much larger 

than Trigonotis, more like Pulmonariaor Symphytum. 

Nutlets 2—3 times as large, with small, ventral-basal cicatrice. 

Style VON EMO CEMy DIEGO LIGUGIT Sy ycmeie mele MemeMel sie is arenks tei st tne 25. 

Corolla tube 3—4mm long, shorter than broadly campanulate limb. 

Nutlets black. Rhizome long-creeping, resembling a cord. Upper 

5—6 leaves approximate, almost whorled. Corolla dark violet. 

(Sy Stinores Multia! Weiss) 5 6166 soo 4 60 0 1195. Brachybotrys Maxim. 
Corolla tube as long as limb and calyx or longer than calyx. 

Nutlets white, smooth, glabrous, tuberculate or wrinkled, some- 

times with narrow marginal wings or short spines along back of 

gynophore. Rhizome short, not creeping. Leaves spaced evenly. 

Corollatusuallyisiksy > bik eniy a a-witeecnenrie tienen stelle 1194. Mertensia Roth. 

Nutlets ovoid, nearly erect, acute, stony, with hollow ventral-basal 

stalk. Corolla light violet, with long narrow tube and small cam- 

panulate limb. Style parted distally into two branches, with glo- 

bose stigmas. Annuals with lanceolate leaves and spreading, 

bristly pubescence. (Transbaikalia) ... 1189. Stenoselenium Turcz. 

Nutlets much curved, nearly horizontal, attached to torus by short, 

solid, nearly ventral stalk. Style entire. Corolla (in our species) 

yellow. Calyx stellately divergent in fruit. Very soft, glandular 

Inet) BlyowWes (CAUCASTS)) 665 bs 65 5 5.00 6 ool 1191. Alkanna Tausch. 
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Calyx in fruit of 5 nearly equal, narrow, slightly elongating and 

widening, sometimes markedly elongating and expanding lobes 

or teeth, always without broad, entire, cup-shaped base. Nutlets 

mostly with anchorlike spines, rarely with lateral wings along 

ES NG reat sc bial CAE Pr aab cade bey Conia: aes eh ops, -oih isa es es veyid abeeiar SareUPOINTS welucsnSe Ne eh isa taame ne aaa vars e 28. 
Calyx cup-shaped, broadening, comparatively large in fruit. 

NGIGIS Tisiellby VritinoUn Sioa Ore Wales 5 6566556 oo 050004 ow 48. 

Nutlets attached to pyramidal gynobase by flat ventral side, 

hence cicatrice apical and firmly adhering to face of pyramid 

growing with apex of gynobase, and never overtopping style; 

style often thickened in lower part, persistent as pointed apex 

of fruit. Nutlets dorsoventrally compressed, growing mainly 

downward from free base, suspended from pyramid of cicatrice, 

and diverging from calyx below; if cicatrice does not develop 

postflorally and remains a narrow pyramid, nutlets grow outward 

from cicatrice to form a flat cross (Omphalodes). Nutlets 

usually with anchorlike spines or smooth and winged. Flowers 

brachymorphic, mesomorphic or dolichomorphic. (Cynoglosseae 

GO C In) Peete ih culate Wah PRY At cra alee ie a elena 29. 
Attachment of nutlets to pyramidal gynobase different — either 

apex free and ascending above apex of gynobase with style on 

top (Erithricheae), or nutlets confined in depression of the rather 
large gynobase with vertical plates discernible between nutlets; 

these crosswise plates converge at style, which is not exceeded 

by nutlets, which are attached by base and apex in the depression 

between plates of gynobase and grow only together with it (Hetero- 

caryeae); otherwise lobes [?]ofovary 2, nutlets 1—2, resembling those 
of Eritricheae but entire ventral keel adnate to rod-shaped gyno- 

[ASS eiael frronyrtave Yyatidol shy (OSiorClnSIRISNS)) "55 6 5 ava Go 'o Solo 4 4b 4a a Bie 
Nutlets usually-smooth, unarmed, sometimes with spines along 

disk and wing, winged (i. e., with more or less scarious or coria- 

ceous wing (Subtribe Pterocarpeae) along periphery disk) 

(Suing) IPKemeeeease) s Aly Sy eee Giles BB oreo aie ere ob on oils 30. 
Nutlets wingless, with more or less dense spines bearing anchor- 

IGUSS IOVS EY es By a eho eh, Home one wench ee Reb HT GOL ohowie ho Tog cuneerios i) cowie Boe 

Corolla tubular, dolichomorphic, with small, acute or obtuse, 

apical teeth of medium length. Gynobase high-pyramidal. 

Nutlets large, with flat wings. Scales in throat weakly defined. 

lPere@lmanlelll, lateness hie) Sra gio a cuckoo Gm OMY Ol Oyo) Go OO GL Guo. 4) emcee Sule 

Corolla brachymorphic or mesomorphic, the well developed limb 

with scales in throat and rounded-obtuse lobes. Anthers hidden 

lDSGlONy SCHSS, Niles cihisinihy sindeller 5k oD Sa book a ooo oo BAG 

Wings simple, single, more or less scarious, broad. Anthers 

not protruding from limb of corolla. Perennial, not cespitose, 

rarely slightly cespitose herbs, with oblong, lanceolate or linear 

TENCE Bie Sreuen a hap tals jie ta.) a) doled Re INA tSHMEU ee Pabiia) te 1224. Rindera Pall. 

Wings double, appearing to separate for entire length into two 

layers. Anthers markedly protruding from corolla. Plants 

forming low, compact, nearly woody tufts. Stems low; leaves 

narrow, lanceolate-linear, white-gray. (Peak of Kopet Dagh) 

5 ::'9, Me Gtr ORIO CIE aP EIN gOMEL 16, CON Surat cio ene CHE Ste MES ens 1225. Bilegnum Brand. 
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39. 

36. 

Bille 

Corolla mesomorphic, with elongate campanulate, not rotate tube. 

Gynobase high-pyramidal. Nutlets forming pyramid. Wing flat 

or inward curved, inflated into a kind of vesicle above back of 

pedestal. Calyx not cup-shaped in fruit. Perennial, biennial or 

annual plants of the arid zones of the ancient Mediterranean 

UTC tie ne cent Volt st OM cals of (or Terr omtenteh Te ome an egos felt sits 1226. Paracaryum Boiss. 

Corolla brachymorphic of the forget-me-not type. Gynophore low- 

pyramidal even in fruit. Nutlets nearly horizontal-crosswise when 

ripe. Delicate mesophyllous, perennial or annual herbs. (Mainly : 

Catcasus) Actes eens ee emer cr re eee. 1227. Omphalodes Moench. 

Corolla tubular, dolichomorphic, but not very long, with small 

apical teeth or tubular-funnel-shaped. Scales small, at base of 

teeth or below. Anthers (and style) protruding between teeth or 

erqiciauae lyeyomcl, IP eiceiiaigll INeIISi5 ooo oo bobo sob CO Oo OO Oo 34, 

Corolla mesomorphic, funnel-shaped, with rounded, obtuse lobes 

and campanulate limb, medium-sized. Stamens and style protruding 

from behind large scales which close the throat, or corolla brachy- 

morphic, with anthers and style enclosed in tube, hidden by large 

SCs! aha Wake ORE 6 S686 868s Guo 0d 6 6-o% og Io" 6 6 oe PRE 66, 0 Be 

Small tubular or nearly tubular corolla with anthers protruding 

from behind teeth. More or less densely pubescent perennial 

herbs, villous or tomentose, rarely with simple hairs......... 

EU ae Meee Sot ie hcn Site ate arena) cotact ontentau sme coteate 1230. Solenanthus Ldb. 

Anthers protruding behind teeth or lobes of corolla. Perennial, 

high, subglabrous herbs, with large radical leaves and yellow 

corollas. Flowers in bostrices forming paniculate inflorescence. 

(Pamir area, W. Tien Shan) et A ela 1228. Trachelanthus Kuntze. 

Corolla mesomorphic, medium-sized, bright blue or dark red. 

Stamens protruding from throat but not beyond limb. Perennial 

herbs, with oblong or lanceolate, more or less densely pubescent 

IC AVES Me uel soe ce! coos ey stae Lovemeieier «aie sits I= 1229. Lindelofia Lehm. 

Corolla brachymorphic, small or medium-sized. Anthers and 

style inside tube of corolla. Limb of corolla rotate or cup-shaped. 

Weralowslhpicolkoreeel can navies cionaiovsd (oO lauo llc O Aidt 16 6 otors 6402016 O10 « 36. 

Nutlets 5—10 mm long, abscissing from thickened base of style 
together with narrow, awn-shaped band of tissue attached to apex 

of cicatrice. Larger perennial or biennial herbs. Corolla violet- 

TRO! Oe OM US, TSEMESI YT SSI wyiidlG Gc, 5) 6) 66 ioa0 Sod 1231. Cynoglossum L. 

Nutlets 3—4 mm long, abscissing from gynobase without awn. 

ess study annual or bilennialherbs.  Corollayolue ev. . .u-t cnn ene 

Rte ey Bch tant Onn NEMAn Ye tie ica cate te te aerators 1232. Paracynoglossum M. Pop. 

Nutlets with free growing apex rising above style, i. e., with basal- 

or central-ventral, usually small cicatrice, 2—5 cm high, often spiny, 

sometimes unarmed, rarely winged. Flowers small, brachymorphic, 

very rarely mesomorphic. Mostly annuals. Ovary 4-lobed. 

(Eritrichieae Bent. et Hook.) 38. 
Like Eritrichieae in its (short-pyramidal) gynobase, ventral attach- 

ment of nutlet with oblong, ski-shaped, protruding, nearly central 

cicatrice and free-growing apices of nutlets; but nutlets large, 

3—4 mm, with thickened, winglike rim curving down back, unarmed. 
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39. 

40. 

42. 

Corolla dolichomorphic or short, 6—10 mm long, nearly tubular, 

without scales in throat. Anthers slightly upright on corolla, their 

filaments longer than anthers. Biennial or perennial, bristly herbs. 

(Baikal and Ulu-Tau). (Craniospermeae DC.). One genus....... 
Suber fived cMeclysiaicb loeb e fate elds -cplerter (ew dlhaitetts 1221. Craniospermum Lehm. 

Nutlets attached to depression of gynobase or entire ventral keel 

adnate to thin gynobase, i. e., somehow or other adnate to gynobase, 

WALL OUty hice Caine xe Eerie Mier tree hin. TUS SS Uae tee se 2k PR an 47. 

Ripe nutlets (at least some) winged or wingless, with spines with 
or without anchorlike head; dorsal wings and spines sharply set 

off from sidés by acute ribs. Gynophore often elongate, rarely short. 

Nutlets on long gynophore dorsoventrally compressed, on short 

gynophore not compressed, turbinate. (Subtribe Cynoglossoideae). 39. 

Nutlets wingless, unarmed, netted-rugose, tuberculate or smooth, 

not dorsoventrally curved, not turbinate, with inflated back, indis- 

tinctly set off from sides by obtuse, rounded rib, if disk set off 

from sides by acute ribs then nutlets turbinate. Anomalous species 

of Eritrichium and Stephanocaryum of the preceding sub- 

tribe. Gynophore short, indistinct (Subtribe Lithospermoideae). .. 43. 

All or nearly all nutlets with broad, coriaceous-membranous, 

entire wing with entire or dentate margin. Cicatrice basal. Gyno- 

phore thin, prismatic or subulate. Teeth of wing usually tipped 

Wathkanchorminikegspr1mesis <wercieleete scene 1211. Lepechiniella M.. Pop. 

Nutlets usually with spines along margin of disk, rarely with 

dentate wing along margin or only 1—2 nutlets winged, others 

spiny. Gynophore pyramidal-subulate or conical-pyramidal, 

Sloe beatin cli Sibaina Ci ery Pan ela Ny cE ce far atr kel ie ares RRS CUR tec Oday ths rs 40. 

Gynophore pyramidal-subulate, long. Cicatrice basal. Ventral 

nutlet completely or predominantly attached to gynophore. Mar- 

gin of disk often with anchorlike spines, in some species wing 

(or winglike rim) with anchorlike teeth, or with spines along mar- 

gin; nutlets never hairy, on disk or laterally, usually finely tuber- 

CULLEN, HENCE SNOW Ual ig BIG vs oho Ayo) ONOlo.o-d GO ond p 1212. Lappula Gilib. 

Gynophore not subulate, conical-pyramidal or very low-pyramidal. 

Margin of nutlet disk with one row of spines. Cicatrice central. . 41. 

Gynophore conical-pyramidal, well-developed but shorter than 

ripe nutlets. Spines along margin of ovoid disk often arranged 

pectinately, their apex with anchorlike head, smooth along margins 

beneath, not crenate or hairy. Small, coarse hairs frequent on 

dusikwamdl Fate Swe sper 2s gee we is Panes el ets We US Bee os 1213. Hackelia Opiz. 

Gynophore low, slightly developed, broad. Some species of 

Eritrichium (section Pseudohackelia) are very close to the 
(ISSSCHaS lowhy Chuacsic lony wavetio \yylanee swllonySIss oo oo 280 0 oo Gua es 42. 

Spines along margin of disk short, anchorlike, erect or curved. 

Pedicels sometimes in whorls, or rather in bundles of 3—6, as is 

usual in the Boraginaceae forming racemes together with aciltiany 

PROMOTES EY CRUST E aki! Svat es vaitel ittcbunbay v6 1216. Tianschaniella B. Fedtsch. 

Margin of disk with more or less long or anchorlike spines (in 

the latter case nutlets dorsoventrally compressed) or spines 

pectinately arranged without or only with rudiment of anchorlike 
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44. 

45. 

46. 

47. 

tip; margins of spines often crenate. Nutlets dorsoventrally com- 

pressed, as in Hackelia (section Pseudohackelia) or not com- 
pressed, with high sides, thus turbinate, with acute, dorsal pedestal 

oblique at apex. Dorsally and laterally pedestal may be rough- 

haired. Perennial, often pulvinate herbs, often with gray or seri- 

ceous hairs. (Nutlets with crown)....... 1214, Eritrichium Schrad. 
Nutlets turbinate, with high sides and central cicatrice ("'base'' in ~ 
the given case), with dorsal wall of pedestal obliquely inclined and 

then sharply set off from sides by acute ribs and with acute, elevated™ 

apex or dorsal wall of pedestal with depressed, perpendicular, 

rounded, long axis of turbinate nutlet, surrounded by thickened, 

elevated pubescent iad Sem Meise siete) t-te ene) hcp eon they Seen eee meme 44, 

Nutlets not turbinate, ordinary, ovoid or oblong, dorsally inflated, 

smoothly passing across flexure to side or border more abrupt 

with obtuse, not sharply acute rib. Cicatrice basal; apex of nutlet 

tapeninorobtusenwathiventiccilaicCelie way sianemen smericn (ire (et elte oat me meme 49. 

Nutlets with obliquely truncate, dorsal pedestal, lined outward, with- 

out elevated, thickened margin, set off from sides by acute ribs, 

with acute triangular apex. Leaves alternate, usually with seri- 

ceous hairs. Flowers in racemes. (Nutlets without crown, i. e., 

disk without maiarounalyspine's) Smiyue ei cns 1214. Eritrichium Schrad. 

Nutlets highly turbinate, with horizontal, depressed, rounded dorsal 

pedestal surrounded by high, elevated, thickened, densely hairy 

margin, thus apex of nutlets not acute. Leaves of stem opposite, 

rather broad, oval, delicate, green. Racemes poorly developed, 

solitary flowers on long pedicels in axils of upper, alternate leaves. 

Perennial, loosely cespitose, small herbs. (Alpine belt of W. Tien 

Strand nay au bene fost) ana cH oimiarad Lae 1215. Stephanocaryum M. Pop. 
Gynophore conical, small (ca. 1mm high), but very distinct, espe- 

cially after abscissing of nutlets, with filiform style markedly 

rising above black, finely tuberculate, shagreen nutlets. Leaves 

green, subglabrous, oblong, acute, petioled, alternate. Racemes 

very distinct, leafy, long. Flowers Myosotis-like blue, rather large. 

Annuals, with branching, glabrous stem. (Mongolia and Dauria) ) 2: 

SiR A sy RD A. | Sh IN HS Ae OWE Soa oa 1217. Anoplocaryum Ldb. 

Gynophore obsolete, not more than 0.5mm, pyramidal (careful 

observation required! ). Style hidden between nutlets. Leaves 

GEE SACO TAC ME MECC STORIE SMO ronledre tte yitatuetetien sey vote” colt iailvednents rst. .e Msi eh ee 46. 

Nutlets with thin walls, netted-pitted or rugose-tuberculate, brown, 

dull when ripe. Flowers very small, white. Racemes leafy. 

Leaves elongate-linear, lower cauline leaves opposite. Annuals, 

SrameMlls 2) (CO kersaclaey ey eos 6 6 61g o 0 6.6 510, 6 ¥ 1218. Allocarya Greene. 
Nutlets white, shiny, smooth, thick-walled. Small xerophyllous, 

gray- and appressed-hairy plants. Leaves alternate, small, 

spatulate. Racemes short, with bracts only below. Corolla blue, 

nearly Myosotis-like, medium-sized. (Mongolia, Dauria, Baikal, 

isolated MirnyAU Geni) eee! a AUR AA rayGs corAneaene bene 1219, Amblynotus Johnst. 
Ovary with only 2 lobes. Nutlets 1—2 in fruit, obliquely oblong- 

lanceolate, small, similar to those of Lappula,if 2 then accrescent 

with ventral keels entirely adnate to thin, high gynobase, growing 
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together with it, style remaining above their apex. Nutlets usually 

covered with tubercles bearing anchorlike, stellate heads, rarely 

smooth, shiny. Annual, delicate herbs, with small, blue flowers, 

calyx lobes markedly accrescent in fruit. (Rochelieae DC.) ..... 

ote! salve bts, 8 9 Rawle atl Si asl Cn near ae . . 1223. Rochelia Rchb. 
Ovary with 4 lobes embedded in depression of gynobase attached 

with entire ventral surface, thus growing to ripeness together with 

gynobase, not descending below its base, their apices not rising above 

apex of gynobase; topped by the style. Nutlets spiny, sometimes with 

winglike, dentate rim. Annual herbs, with small, blue-violet flowers 

and slightly-accrescent calyx lobes in fruit. (Heterocaryeae Zak.).. 

yee ue mCNner er pi ie rien cnici lls ici) ssi hae Lace. Heterocaty ull, CG. 

Patelliform accrescent calyx folding in the process of accrescence 

like a double sheet of paper with unequal teeth and marginal lobes. 

Annuals, with hamate-aculeate stem. Nutlets laterally compressed, 

smooth, glabrous, small, attached as in Erithricheae. Flowers small, 

in axils of upper leaves. A weed. (Asperugeae Zak.). ......... 

eer ere a Mente e Maine Sasol ss, cael teil cimenn iar osm 2 Sanh sia, 1220. Asperugo L. 

Calyx patelliform, not folding in half, remaining patelliform (not 

folding) with 5 regular marginal lobes. Nutlets often, as in Hetero- 

caryeae, embedded in depression of gynobase, rarely as in Cyno- 

glossinae. Inits flowers — a heterogeneous tribe; two perennial 

genera have unique flowers, one annual has brachymorphic ones 

Girichodesmicac:Aalk puneen Bis on. es obi | often bec ane eae. eel 49, 
Perennial herbs, with large or medium, unique shape of corollas. 

Lobes of calyx acute, triangular. Root thick, cylindrical or creeping. 

SENSIS YOUNES OER O) ONEBUSISY ie Ma MnE Aer ty Cel Sano aus ARMM eh DD etnies 50. 

Annual, small plant, with small, blue, brachymorphic corolla. 

Leaves slightly fleshy, subglabrous, oblong, with white tubercles, the 

lower opposite. Racemes loose, leafless. Calyx patelliform, with 

obtuse, rounded lobes. Nutlets embedded in depressions of gyno- 

base, as in Heterocaryeae, with inflated back, smooth or covered 

with small spines. Ephemeral in deserts. ... 1233. Suchtelenia Kar. 

Corolla slightly zygomorphic, with thin long tube, with long, linear 

or shorter, oblong lobes. Scales glabrous. Anthers glabrous, 

irregular, the posterior anther large, the lateral reduced in pairs, 

with the anterior the smallest. Base of cell of usually blue anther 

with 2 points. Nutlets large, dorsoventrally compressed, stony, 

rugose, usually 1—2 at bottom of patelliform calyx. Leaves fleshy, 

rough-bristly, bristles borne on large tubercles. . 1234. Caccinia Savl. 

Corolla with very short tube and flat, large, blue limb, its lobes 

broad with soft mucros. Anthers subsessile, lanceolate, fused in 

cone, their base tomentose at back, apex produced to long, spirally 

twisted, subulate appendage. Nutlets large, 1—2, rarely more, lying 

at bottom of patelliform calyx (in our species), dorsoventrally com- 

pressed, rugose. Softly bristly, gray or sericeous plant. Leaves 

oblong, acute, soft, the lower opposite. Rhizome branching, 

CHOCMMAE Ss obs CLG Roe ens Ce cutee ids aise A7JOe oe ruchodesnmaawihen sis: 
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115Tribe 1. HELIOTROPEAE DC. Prodr. IX (1845) 531.— Subfamily Helio- 

tropioideae Gurke in Pflanzenfam. IV, 3(1893) 90; Kuzn. in Mat. Fl. Kavk. 

1, 2, 758 Wik Iojoowy wa Wie; Isto, Sack, SIL, AlO,— llelionepieae Aysarecln, 
Cl. pl. (1825) 15; Benth. et Hook. Gen. II, 834.— The entire, not lobed 
ovary, topped by style with stigma, falling together with fruit, not persistent 

on gynobase after abscission of hemicarps and nutlets; stigma conical, 

truncate- conical or conical-subulate, rarely stylelike, large; base of cone. 

sometimes an undulant ring covered with stigmatic papillae with a conical, 

glabrous or hairy apex with 2—4 papillae, not receiving pollen. Style as 

long as stigma or shorter, rarely longer. Ovary with 2—4 longitudinal 

sutures along which it separates when ripe into 2 hemicarps or 4 nutlets. 

Fruit of 2 drupaceous bilocular halves (hemicarps) with spongy, not juicy, 

epicarp, or of 4 unicellular nutlets, of which 2—3 or only one may develop. 

Cotyledons of erect embryo flat. Seeds with thin layer of albumen (peri- 

sperm); herbs or semishrubs. 
Note. In contrast to the predominantly subtropical-cold tribes of the 

true Boraginaceae, this tribe is essentially tropical-subtropical. This 

ecological difference corresponds to the distinction between apical styles 

of Heliotropeae and basal styles of true Boraginaceae,and between the 

Heliotropeae as mainly trees, lianas and shrubs in tropical habitats and in 

the subtropical zone chiefly herbaceous plants, in line with somatic reduc- 

tion. But evenhere the annual Heliotropeae donot reach the extreme reduced 

annual ephemeral stage (annual ephemerals of genera Lappula, Nonea, 

Paracaryum, Lithospermum, Asperugo and others), which is very 

common in the true Boraginaceae, as in the cryophilic group of plants. The 

principal centers of development of the true Boraginaceae lie in the sub- 

tropical zones (exception — Trichodesma, a genus of Welwitschiaceae), 

though sometimes in the cold zone (Myosotis, Mertensia, and 

Pulmonaria). The contrast between Heliotropeae and true Boraginaceae 

justifies their recognition as subfamilies (Guerke and others) and prefer- 

ably as families (van Tieghem and others). In fact, it is much more difficult 

to distinguish them from Cordiaceae (subfamily Cordioideae and Ehretioi- 

deae Guerke) than from true Boraginaceae; Cordiaceae are also woody and 

tropical-subtropical but their drupes are juicy, bringing them closer to the 

tropical species of Tournefortia, from which they differ only in the 

typical stigma; however, the shape of the stigma in the genus Tourne- 

fortia and in Cordiaceae is so variable that it is difficult to find an essen- 

116 tial difference between them. This is why De Candolle brought Tourne- 

fortia in relation to Eritricheae rather than including it in the tribe Helio- 

tropeae. 

Genus 1184. TOURNEFORTIA* Ia 

L. Sp. pl. (1753) 140. 

Calyx 5-parted, small, not changing in fruit, with narrow lobes; corolla 

5-merous, small, usually funnelform, its tube pubescent outside, usually 

* After J.P. Tourne fort, the prominent French botanist and traveler (1606-1708), a predecessor of Linnaeus. 
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PLATEVI. Tournefortia sogdiana (Bge.) M. Pop., part of flowering plant, branch with fruit, calyx 
section of flower, section between corolla lobes, pistil. 
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exceeding calyx, its limb campanulate or flat, with acute or obtuse lobes 

variously folded in bud; scales in throat absent, but folds sometimes 

present; anthers subsessile in corolla tube; stigma truncate-conical or 

nearly flat, if conical then often 2-lobed or with 2—4 apical papillae, 

usually pubescent. Fruit drupaceous, the juicy or suberous (spongy) epi- 
carp splitting into two halves, or entire. Herbs. Leaves usually alternate, 

entire. Cymes usually leafless, curved, more or less thick. Corolla 

white. 

A predominantly tropical genus including evergreen trees with large, 

coriaceous leaves, small trees with silvery foliage (T. argentea L.) 

and shrubs. About 100 species, in four sections. 

Section 1. ARGUZIA DC. Prodr. IX (1845) 514. — Genus Arguzia Stev. 

in Bull. Soc. Nat. Mosc. XXIV (1851) 559.— Corolla lobes in bud folded 
lengthwise valvately converging or overlapping. Drupes dry not juicy with 

spongy or suberous epicarp, of two 2-locular parts. Herbs. Subtropical 

with one species in the cold zone. 

Ls Leaves sessile; stems herbaceous, green, pubescent. Corolla tube 

densely hairy outside, its limb to 8mm across; anthers attached 

slightly above base of corolla tube; style about as long as stigma. 

Fruit appressed-short-hairy separating at length into two halves, 

longer than wide. (Along SINOICOS Oi rehyeies,, lakes, SENS) 545556 0% 

sised pea se Vesivew caeltens tel woWloscopteftas se Meael oy to Nnaveln ay NSN Cates Pre Mast TO WC) eel iN irs Ss Sib itactcamian 
aus Leaves petioled; stems covered with white, peeling epidermis. 

Corolla tube glabrous outside and inside with anthers attached 

at its upper end. Corolla limb small, ca. 4mm across, style 

3—5 times as long as stigma. Fruit readily separating into two 

halves, wider than high, densely long-villous. (Sandy deserts of 

Gent rut Asian MinmnGe =o cide a yee Nan T. sogdiana (Bge.) M. Pop. 

te. ks hlopberneey Ib, So, oll, (l~Hs}) le ikeopan, ae MIE, I Kewl, IW, 2, 77 

Wi JO jo, alia “Wie, 180, Sele, MIME Ales Gey, Il, Agios Silo, IDK, A2SiL,—= 

T. arguzia Roem. etSchlut. Syst. IV (1819) 540; Ldb. Fl. Ross. III, 97; 
IsoMsiss, Jail) Ores ID, Weep Slareneullos, lly il, 220,— Mess ers Clamicia 

Aloe iaiel JGg si Sill, (Iesil)) WAL — Ie, 8 Geren, IDE teuciy Il, tel, 109, 
io @p le GolClal,, ebayel INIEie., IHL, IAC, IROSSiil, lio, CGO, Is, 3 Cle, 

NOs A829 lsleco, Wil, (Cawe. INO, 148). 

Perennial; rhizome creeping, cordlike; stems 15—40 cm high, erect, 

flexuose, spreading-branching, herbaceous, rather densely covered with 

appressed or spreading hairs; leaves sessile, cuneate or rounded at base, 

oblong, lanceolate-oblong or sublinear, obtuse, 1—3 cm long, greenish, 

grayish or gray from appressed hairs borne on small tubercles. Scor- 

pioid cymes terminating stems and branches, small, few-flowered, short, 

single or in panicle, elongating in fruit; calyx grayish, its lobes lanceolate, 

acute, o—I3 length of corolla tube; corolla rather large, tube 6—7 mm long, 

densely hairy outside, its limb to 8mm across, its lobes ovate or oblong, 

obtuse or acute; stigma short, thick, truncate-conical, nearly stylelike, 
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pubescent, almost as long as style; fruit ovoid, ca. 8mm high, with depressed 

apex; suberous epicarp thinner, the horny endocarp thicker than in T. sog- 

diva nia. -April June: 

Solonetzic shores of seas, lakes and other water bodies; on irrigated 

lends sa uropeanapart) ea DON bl. Bese. avenge inp.,, Crim Cans 

casusMmG@ice Dace ean Mr imansen) Wiest siberian alts. uhObessalict.: 

East Siberia: Dau.; Far East: Uss.; Centr. Asia: Ar.-Casp., Balkh., Syr 

D., Kara K. (west, along the Caspian). Gen. distr.: Bal.-As. Min., Iran. 

(along shores of the Caspian), Mong., Jap. Described from Dauria. Type 
in London. 

Note. Very variable in size of flowers. The Volga race has very 

small flowers, nearly half the length of those from Taman Peninsula 

described by Steven as Arguzia cimmerica Stev., which differ in the 

very long corolla tube. 

Wale, POSmaieiimilroine (tree) IMI, Iter, Ihe, Mts Asem da were, 
rosmarinifolia Turcz. Fl. baic.-dah. II (1849) 498.— T. rosmarini- 
LOlia Wireex, Sujal, acl Il, foelecckiag (IGH7)) XibW.— Mesuuia eos 
MATLIMLLOlIA Seen I, CG, HSI), MOssee SClkiniGlie, WO ion AsenidliT© Iie 

Willd. ex Roem. et Schult. Syst. IV (1819) 544.—T. arguzia 8. an- 
gustior DC. Prodr. IX (1845) 514. 

Leaves oblong-linear or linear; flowers small; corolla lobes gradually 

acuminate; style not overtopping apex of fruit, remaining free at bottom of 

deeper apical depression of fruit. Endemic in Dauria (near Bulunda Lake, 

along shores of the Gusinoe Lake). 

2. T. sogdiana (Bge.) M. Pop. in Izv. Turk. otd. Russk. Geogr. obshch. 

XV (1922) 52 in nota: Tr. Bot. Saba, XLII, 211.— Heliotropium sog- 
dianum Bge. in Mém. Acad. Sc. Pétersb. sav. étrang. VII (1854) 403; 

Boiss. Fl. or. IV, 146. 

Perennial; rhizome horizontal, long, thin, cordlike; stems 10—30cm high, 

thin, white, few, flexuose, simple or with slightly declined branches, erect 

with bristly hairs mainly above, leaves with rather long petioles 7/;—*/; length 
of 1—3 cm long, oblong-elliptic, rarely ovate or oblong, obtuse blade with 

unequal margins, cuneate, rarely rounded base, pale green, covered with 

sparse, proximally more dense, bristly hairs borne on small tubercles, 

also blade dotted-glandular. Scorpioid cymes terminating stems and 

stronger branches, solitary or in pairs, secund, uniserial, rather loose, with 

distinctly separating flowers, 2—5 cm long, becoming looser and more elon- 

gate in fruit; calyx with spreading rough hairs, 2—2.5mm long, hte length 

of corolla tube, with linear-lanceolate, acute lobes; corolla tube glabrous, 

sometimes with isolated cilia, 4—5 mm long, its limb 4mm across with 

rounded, obtuse, undulant-crisped lobes, hairy outside; anthers attached in 

throat of corolla tube, nearly protruding; style glabrous, 3—5 times as 

long as conical stigma, with hairy apex; fruit 7—9 mm across, subglobose 

or flattened-ellipsoid, densely villous, splitting into two halves; seeds 

in all cells or obsolete in 1—2. April. (Plate VI.) 
Sandy deserts on friable sands (sandcontaining barite, quartz or pyrite).— 

Centr. Asia: Kyz. K., Kara K. Endemic. Described from N. Kyzyl-Kum 

(clayey steppe? between Chakyr- Ata and Nazarbai-Kuduk). Cotype in 

Leningrad. 
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Genus 1185. HELIOTROPIUM* L.. 

L. Sp. pl. (1753) 130. 

Calyx 5-parted, rarely 5-toothed, persistent or abscissing with fruit; 

corolla turbinate or funnelform, lobes 5, possibly with 5 intermediate teeth, 

121lobes overlapping in bud or folded lengthwise or convolute and nearly val- 

vately converging or rolled lengthwise and curved inward; stamens 5, free, 

filaments very short, anthers elongate, sometimes with hamately curved 

apex; style erect, stigma with broad base, conical or subulate resembling 

short style. Ovary with 4 sutures; nutlets 4, free, sometimes concrescent 

in pairs or only one nutlet developing; embryo erect or curved; albumen 

present (not in all species?); cotyledons plano-convex. Herbs or subshrubs; 

leaves alternate, entire. Cymes secund, uniserial-biserial, without bracts. 

Flowers white, rarely yellow (violet in some exotic species). 

Two hundred and twenty species, inmany sections; 6 sections represented 

in the USSR by 22 species. 

i. Perennial herbsvor sub sls ey.) ssn ee cite cries ctnenrn ie lsat wenn ane mmnam . 

HATAVATMES Se Ss vor gece Sve eke Ges ae ewe ror (A vas dels Pa een ea cerca ap Ney oh tarilts Touee ara ae Et Sa 6. 

2. Corolla lobes rounded-ovate or oblong, obtuse, with SHE undulant 

margin, overlapping in buds, never curved inward (Section Radula 

Be A SIME hte LEE GEOR eS ORC Cae ae ae a 3h 
at Corolla lobes with short, broader base, linear or linear-subulate, 

acute, curved inward before and after flowering owing to a sharp 

basal fold, slightly rolled lengthwise, nearly valvately converging. 

(Section @atoxysi Boe.) o.) «cious: sake eacdee aie fae elas Rion on eee Oem 4, 
3. Nutlets with rounded, spongy gibbosity at back near base. Inflo- 

rescences sparse, 1.5—3.5 cm long. Rhizome oblique, woody, not 

Condilike aa manus cacte, yo smichous 4. H. turcomanicum M. Pop. et Korov. 

+ Nutlets without spongy gibbosity at back. Inflorescences denser, 

O, B18 Gian ikoraver, | IRinutraoreae) Cresojouiaye, @OIrGINES 6 ooo 0500 oOo oe 

Ae seWR AN npc succes simohoomk seas: voitier youloul cqaate: fe thanl oh pacewicaate 5.) Hew areuzioides) Karte ta ksities 

4. Corolla tube hairy inside, from anthers up... 2. H. transoxanum Bge. 

at (COmollley lye Ciarcl btcailo) fallelopeoybis ASICS B64 Go 6 Oo Co OOO D. 

5. Inflorescence very loose, flowers in nearly erect scorpioid cymes, 

strongly separated, the lower on stipes, small; corolla tube 3-4mm, 

rarely to6 mm long. Leaves 5-6 mm to 2cm long. Plant to 30—40 cm 

MLA, oce es. Me pace crea ashe (bow Soy Soot em teuuo abate scope stitute meats 1. H. dasycarpum Ldb. 

a Inflorescence denser; flowers sessile, more or less approximate, 

larger than in the preceding (especially the calyx); corolla tube 
5—6 mm long; largest leaves 2—4cm long. Entire plant 40—70cm 

lnuiel ave randy RS Bool ara eGhe lo eS Noha OSM DOO Oban Gla gta asd io lakh fackinclS IML, IPod. 

Ga CoxrolllastubespubescentanSid eter me omni ernicieeiiiic neu itci tack am fe 

122+ Corollastubeyolalorc Ouse SiG Ciena lien cieey Meenren ttc iion alten tn ae ills 

7. Flowers yellow. Corolla lobes folded lengthwise in bud, nearly 

valvately converging. (Section Bucanion Sezegl.) ............- 8. 

* From the Greek helios — sun, tropein — turning, from the idea held by ancient authors that the 

flowers turn towards the sun. 
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Flowers white, corolla lobes in aestivation not longitudinally folded, 

aonidkhy Ovedlapoing, (Sacaiom Agoraca IBG2s)).c..55 00004 ss 06s 9. 
Corolla tube continuously covered inside from anthers up with 

irregularly disposed, spreading hairs. Cymes and stems and 

margins of leaves (especially the young) with long white lanate 
IMEULIGIS USE UBUS Ares Aran cn in coke aaa ene So lal, lokeneneietian 13, lechsela. 

Corolla tube with ring of hairs above anthers spreading in different 

directions, glabrous beyond with a second ring of antrorse hairs 

below throat. Leaves, stems and cymes rough-haired, not soft or 

ETUC AF ch cyaliey etasueiis ie: et eiclel ice igor ie Suites oe 7. H. biannulatiforme M. Pop. 

Calyx abscisses together with nutlets, not persistent. Corolla with 

IGS VES, aac! laresey WidareS lhbaalo, INURE PwWOSSCSIIE 5 6 bo 56 5 boob oo 

ee ie curcuelcel fire a onerire Ce koa cnr sicec use aCron ave Nees: aes 11. H. chorossanicum Bge. 

Callynx OSresilsucia, IN WuLEUS! GllaloswOWSS sess 6 dea OS Cl oS 6 6'd 5 6 ole IO, 

Corolla small, its tube 3—3.5 mm long, limb ca. 3mm across. 
SCOMMGNGC GIS: GAO; SogAiesey ia Wiewiltbs Gg ows Baw Sole 6 6 6 Gla aoc 

PE Ne pct Mr ra cine aie decINoisreiy etic eiieretuer i beitey cep ae seen s 13. H. seravschanicum M. Fop. 

Corolla much larger, tube 6—10mm long, limb 4—8 mm across. 

SCOMMOGIC CGMS GlODGArS, SfOeuUNSS io iP WwIES 6 6 6 6 0 6 12. H. olgae Bge. 

Style long, nearly 4 times as long as small, glabrous stigma. 

Corolla tube narrow, 8—10mm long, limb small, its lobes ovate, 

acuie, Nubleis slaortminenicecl, (S> Wackdadlkisteia)) 4555 644666 6655 
ty icra nh ein, RR FN Uh A ala Nr 10. H. fedtschenkoanum M. Pop. 

Style almost as long as or shorter than stigma, or style lacking... 12. 

Corolla elongate, 10—12 mm long, tubular-clavate; its tube sparingly 

pubescent outside or glabrous, 2—3 times as long as calyx, limb 

narrowly campanulate, with small, 1mm long, nearly erect lobes. 

Stigma subsessile, elongate-conical to stylelike, short-haired above. 

Scorpioid cymes loose, long, nearly erect. Leaves small, ovate, with 

rounded, rarely cuneate base, glabrous above, grayish-hairy beneath. 

(Siadireonscamcacia) an men yey nen as 8. H. szovitsii (Stev.) Bge. 
Corolla narrowly tubular, 7—8 mm long, densely hairy-villous out- 

side. Leaves usually oblong, cuneate at base, acute, rarely ovate 

with rounded base, completely covered with thin gossamer sericeous 

hairs, less densely above than beneath....9. H. kowalenskyi Sczegl. 

Corolla with short tube, as long rarely 1/,—2 times as long as or 

slightly shorter than calyx, limb more or less spreading or nearly 

OINS OCH Mnnes, ey ame mee eR tag Cae ie Sirnde ae ca oe ,0. oy fo ho nara Maem MIN Ig}, 

Corolla with rather large and broad white limb, 4-8 cm across, 

fairly long tube, longer than calyx, hairy outside with obtuse lobes. 

Niuclews SimneNUl, ilaSlhy jovloeseem: euacl Silialatilky josie) 244 a Shs oe bd oe 

Corolla with small flat limb 2—4 mm across or with very small, 

nearly indiscernible limb with ca. 0.5mm long, erect lobes. Style 

TAVISINNSINOTS Care el geal SINTON Hee eee Nala len blemcis raNamemen a teemen cue ei lalehcmons 15, 

Stigma short-conical, with broad, flat, basal, pileiform, subsessile 

margin. Leaves mostly ovate with rounded base (Caucasus), oblong, 

with cuneate base invar.intermedium Andrz., 5S. European part of 

[DIS ISUR aR ys cal ec$ a ama a rar 45 Isls Sibeheoleas IM, 13}, 

Stigma conical, glabrous, hardly longer than pubescent style. 

Leaves mostly oblong, with cuneate base. (Dagestan) .......... 

a ity lactic ahcnlin sci att Repairer eal aes at er Pi 15. H. styligerum Trautv. 
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15. 

16. 

ie 

Wis} 

Me 

20. 

21. 

Limb distinct, flattish, 2—3(4)mm across, with rounded-obtuse lobes, 

nutlets 1—2 mm long, glabrous or short-haired or when ripe one 

lenticular nutlet completely enclosed by calyx and abscissing with 

Limb indistinct, very small, with very small, erect lobes. Nutlets 

small, 1—2 mm long, and glabrous or elongate, and finely pubescent, 

nearly rod-shaped, 3—5 mm long dorsally with long, sericeous, down- 

WEURG! BOOMOSSSC! MEIGS G G5 Ga ods a6 eo Ob GO Ob oO OOOO oO IS), 

Ovary ripens only in one lobe (rarely 2), flat on one side, inflated 
on the other, the glabrous, slightly wrinkled nutlet growing with 

calyx and abscissing with it. Calyx 5-toothed. Stems few, pro- 

cumbent or ascending. Leaves hoary on both surfaces. (Section 

iPianoclanmer (Gy IDiom) MSI, os sg Go bs BS ko 6 oo 22, Hi. ‘supinumagies 
All four lobes of ovary developing into fruit of 4 nutlets, 5-parted 

calyx persistent when ripe. Stems erect. Leaves usually green 

aboOven (Section AcoracaB ge!) a ence vaca clene) aes ae UT. 
Nutlets strongly pitted-tuberculate. Stigma elongate, conical- 

subulate, distinctly 2-parted at apex. Calyx lobes linear, stellately 

spreading after abscission of nutlets. Scorpioid cymes glabrous, 

loose below. Leaves ovate or oblong. (S. European part of USSR, 

Eriimea Caucasis) ue yo ctw ie ie ene 16: H. europaeum L. 
Nutlets smooth or slightly tuberculate. Stigma short-conical, 

obtuse (not subulate-acuminate),. Calyx lobes oblong, campanulately 

ChiySseowNS, USS Sjoweevehlae aba wewhhe 5 Foo oo FOO Oo OOo OOO INS}. 

Nutlets glabrous. Scorpioid cymes, at least in their lower part, 

loose, generally thinner than in the preceding. (Crimea, Caucasus, 

SID Ice ean pei Or USSIR, Ceimbies ANSI), bo 6 < 17. H. ellipticum Ldb. 

Nutlets with short dense pubescence. Scorpioid cymes compact, 

shorter. Plant grayer and larger. (Transcaucasia, S. Centr. Asia) 
(H. lasiocarpum Fisch. et Mey.) .... See 17. H. ellipticum Ldb- 
Lobes of small (3 mm long) corolla obtuse, imbricate in bud. Nut- 
lets glabrous or finely pubescent, 1—2mm long. Calyx slightly 

accrescent. Flowers short (in pebbly foothills of Centr. Asian 

GeSerts) Me amas tani lol une CUR mane Rusti na ages ltt ar 20. 

Lobes of small corolla very small, ovate, acute, slightly rolled 

lengthwise and nearly valvate in bud. Nutlets elongate, 3—5 mm 

long, covered below with long hairs appressed. Calyx markedly 

accrescent in fruit; pedicels long. (In sandy deserts)......... ade 

Corolla 3 mm long, with 0.5 mm long ovate, acutish lobes, with even 

margin, erect. Intermediate teeth lacking. Anthers ca. 2mm long, 

more acute. Stigma conical at base, subulate. (Kopet Dagh)..... 
davis tauien eile qisimen Pe muc May Mibtent od ot tenmeMerh omreU ser alirem Saeniee Me ce 13. H. litvanovia Vi eops 

Corolla 2—2.5mm long, its lobes 0.5 mm long, ovate, with crisped 

margin. Intermediate teeth well developed, "fp length of lobes. An- 

thers more obtuse, not longer than 1.5mm. Stigma conical, style- 

like. (Desert ridges on Ili River, also north of Lake Balkhash area). 

SE EHRAD CMR SMa 6) 5) Ogee AMM ne vnttouioikomol Gi oe omai ens 19) HL, parvulumy Vie eos 

Stems more or less pubescent. Leaves usually not gray beneath, 

sparingly pubescent, mostly attenuate at base. Intermediate, plicate 

teeth present between corolla lobes. Nutlets 3mm long........ 

Fale EAC G Dd 0G! O, ORO GON On CSW Ole" o 20. 1H. acutitlonum Kar. vetkar 
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+ Stems glabrous, with sparse hairs. Leaves gray-haired beneath, 

base rounded or cordate. Intermediate teeth lacking. Nutlets 

SiTaaadh LUGE, ps ace eee Me a ra ae 21. H. micranthum (Pall.) Bge. 

125) Section 1. CATOXYS Bre: Heliotr. (1869) 317: Boiss. Fl. or. 1V, 127; 
M. Pop. in Tr. Bot. Sada, XLII, 235.— Sect. Pleurolosia Bge. in Mem. 

Acad. Sc. Pétersb. sav. étrang. VII (1854) 398-399 (p.p.).— Sect. I Cati- 
mas DC. Prodr. IX(1845)532.— Annuals, usually subshrubs, stems strongly 

branching furcately. Tube of corolla more or less long, lobes of small 

limb triangular, attenuate into subulate or linear mucro, curved inside tube 

before and after flowering, but not overlapping; calyx slightly accrescent in 

fruit, persistent or deciduous. Fruit or 4 nutlets, sometimes difficult to 

Separate. Stigma conical, style short. In our species the cymes are 

scorpioid, loose, long and erect corollas are whitish, calyx abscisses with 

fruit. 

Other species on the plateau of Iran and NW Africa (Iran: H. kumgense 

Bge., H. halam Boiss. et Buhse, H. eremobium Bge. and others; 

Africa: H. lineatum Del.). 

1. H. dasycarpum Ldb. in Eichw. Fl. casp.-cauc. (1831—1833) 11; 
DCP Eodn Ide iovo; Lidbs hl Ross. ih 101. Boe. in Mem Aicadt Se: 

Pétersb. sav. étrang. VII, 400; Heliotr. 323; Boiss. Fl. or. IV, 140; 

IMT, I2Gyo, Ta Wie, Isto Pelee, ILO, APSS,—— Ash Celie @ialleweyawl aa Ico, lal. 

Ross. III (1849) 102.— H. gymnostomum Hemsl. in Hook. Ic. pl. 
XVIII (1883) tab. 1755.— H. brachuicum Stocks in Hook. Kew Gard. 

Mise. IV (1852) 173.—Ie.: Eichw. l.c. tab. 5. 
Perennial; root thick, woody, producing several stems 20—50 cm high, 

with spreading or even divaricate and furcate branches from base or only 

above, sturdy, becoming woody below, green, covered with sparse hairs on 

tubercles, or grayish, especialy above, with dense, semi-appressed hairs 

and peeling bark; petioles “hy =I length of blades, upper leaves subsessile; 

blade 1—2 cm long, small, ovate or oblong, often rounded, rarely cuneate, at 

base acutish, rough, the slightly thickened margin appearing rolled, nerves 
sharply protruding beneath, green, subglabrous or covered with sparse 

bristles borne on tubercles or merely with white tubercles, more or less 

gray, especially beneath, with thin appressed bristly hairs. Scorpioid cymes 
single or in pairs, at ends of stems and branches, very loose, with 3—10 

flowers, often elongate, the lower flowers far removed from the upper, secund, 

slightly twisted; lower flowers on stipes about as long as or longer than 

calyx, upper flowers sessile; calyx ca. 2—3 mm long, green or gray-haired, 

its lobes ovate or oblong, acute or obtuse, slightly enlarging and more or 

less spreading in fruit, slightly campanulate and stellate after abscission of 

fruit; corolla tube 3—5 mm long outside with more or less dense downward 
126 turned hairs, rarely subglabrous, glabrous inside; limb small, the linear, 

acute or linear-subulate lobes with broader base, 4p = 46 length of tube, 

broad base plicate or even forming in intervals between teeth an inward 

facing annular limb, curved inward before and after flowering; stigma 

elongate-conical, sparingly pubescent, nearly as long or twice as long as the 

hairy, sometimes glabrous style; anthers attached at middle of tube or 
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close to throat; nutlets ovoid, smooth, covered below with agereseecl long, 

sericeous hairs or glabrous, 3.5—4mm long. April—May. 

Sandy deserts, sands and pebbly trails in mountains. — Centr. Asia: Kara 

Kop I5 IS ies (CAISIO65 (Sie ID. 5 Sasa, Cela, chiswie, ¢ licen, (eastern part, 

N. Afghanistan; Baluchistan?). Described after the Eichwald specimens, 

collected near Krasnovodsk. Type in Leningrad. 

Note. This species is highly variable in pubescence, size of flowers, ~ 

shape and length of corolla teeth and other characters which led to the 

recognition (see M. Pop. in Tr. Bot. Sada, XLII, 236) of the varieties: 

Wee, SuOliyralCly 1wyses5 syaleg IMIS joi Clilian lsyae55 Wee, S Stele Sui lByye., 

Wee, Sele emikiainwian IIS 

2. H. transoxanum Bge. in Mém. Acad. Sc. Pétersb. sav. étrang. VII 
(1854) 402: Heliotrs 317, 319: Boiss, Bik or ly, 1395 Me Pop, sin ines om 

Sada, XLII, 238.— H. desertorum Boiss. et Buhse in Nouv. Mem. Soc. 
Nz. MMOs, Sl (1860) LBO. 

Perennial; apart from the usually larger corolla with tube pubescent 

inside and its short lobes, similar in all characters to the preceding. It is 

usually more densely pubescent, in all parts, than the type of H. dasycar- 

pum; rarely green individuals with reduced pubescence, similar to H. da- 

Sycarpum var. schrenkianum are, however, encountered. The only 

essential difference from H. dasycarpum is the internal pubescence 

of the 5-7 mm long corolla tube. (Plate VIII, Figure 2.) 
Sandy deserts, somewhat consolidated sands.— Centr. Asia: Kara K., 

Kyz. K. Endemic. Described from S. Kyzyl-Kum. Cotype in Leningrad. 

Bo Isl, LaeINClS IMIG IPoyoR iO; 1s Isl, Lyi MOSES waa Wl, IO, aia Wie. 

Bot. Sada, XLII (1931) 239, descr. non Hemsley. 
Perennial; stems numerous, 50—70 cm high, erect, thick, woody in lower 

part, furcately branching nearly from base, flexuose, with elongate, spreading 

branches, like stems scabrous-hairy or short-villous, becoming glabrous 

with age; leaves rather large, the largest 3—4 cm long, 2—2.5 cm wide, 

oblong or elliptic, rarely obovate, cuneately attenuate into petiole, this 

slightly shorter than or /2— 1/3 length of blade, rarely (on sterile branches) 
with rounded base, acute or obtuse, greenish above, with tangled and appressed 

short hairs on both surfaces, more densely so beneath where sometimes 

grayish, the hairs borne on more or less large tubercles, nerves prominent 

beneath, depressed above. Commonly inflorescence broadly, loosely pani- 

culate due to profuse branching of stems; scorpioid cymes horizontally or 

obliquely antrorse, divaricate, secund, leafless, rather compact at onset of 

flowering, becoming slightly loose in fruit, always denser than in H. dasy- 

carpum Ldb.; branches of inflorescence gray-haired; pedicels very 

short or flowers sessile; calyx rather large, 4—5—6 mm long in flower, its 

lobes oblong or ovate, sometimes linear-oblong, obtuse, thinly tomentose- 

grayish; corolla tubular, 5—7 mm long, white, the tube hairy outside, gla- 

brous inside, longer than calyx by 4h or nearly twice as long; lobes of limb 

linear-subulate, with broad base, 1/3 — 7 Kensithvor tubes 1 en) 2a oramlonios 

curved inward to and after flowering, in throat tube with folds and pleats 

inside, hairy along nerves outside; anthers sessile above middle of tube, 

2.5—3 mm long, oblong, acutish, erect (but their arrangement variable; 
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dimorphism ?); style ca. 1.5mm long, pubescent; stigma as long or slightly 

longer, conical, obtuse, with pubescent apex; hypogynous disk narrow, annular, 

slightly lobed; nutlets 3.5—4 mm long, with long appressed hairs, rarely 

glabrous below, abscissing with calyx. April-May. (Plate VIII, Figure 1.) 

Sandy deserts and sandy hills in the semidesert belt. — Centr. Asia: 

Kara K. Endemic. Described from Repetek. Type in Leningrad. 

Note. This species also resembles H. dasycarpum from which it 

is distinguished by the higher growth (of 50—70 cm) and highly ligneous 

stems at base, hence plant nearly a shrub with larger leaves to 3—4 cm 

long and 2—2.5cm wide, scorpioid cymes more compact with more sessile 

flowers, the lower of which are not as remote as in H. da sycarpum,on 

hardly discernible pedicels slightly larger than the flowers. 

H. grande is so similar to H. dasycarpum that I would not hesitate 

to unite them, but its habitat is so distinct that I prefer to retain it as a 

separate Species, with more or less differentiated distribution area. It 

may be considered as a specific Paropamisus (Badghis) form which vica- 

riates with H. dasycarpum inthe area between Murgab-Tedzhen. 

Section 2, RADULA Bge. in Bull. Soc. Nat. Mosc. XLII, 2 (1870) 326; 
IBOUSS, Il, Og, WW, WAR INL, Itejos) Mel Wie, Iso, Sacle, Sb, 242, — IPeseeraaiieul, 

sometimes subshrub. Lobes of corolla overlapping in buds ovate or oblong, 

obtuse, in our species crisped-undulant. Calyx persistent, not accrescent. 

In addition to the following species up to 10 species in the E. Mediter- 

ranean area, Iran and N. Africa. 

4, H. tureomanicum M. Pop. et Korov. in Tr. Bot. Sada, XLII (1931) 
a8 1k, OOS L Uma seh, lo eve, = SEricOsroOmle IkOusclayi iors, 

(vide Burtt. in Kew Bulletin, 1949, No. 2, 137—138).— H. ramosissimum 

Burtt. l.c. p.p. non Sieb. ex DC. Prodr. IX (1845) 536 (species africana). 
Perennial; stems 40—50 cm high, grayish, sturdy, erect, woody, from base 

or middle with spreading, woody branches covered with thin, appressed, 

bristly hairs turning downward; leaves with short petioles, few, lanceolate, 

gradually tapering at both ends, margin undulant, recurved blade, grayish 

with semi-appressed, thin bristles on large solid tubercles above, smaller 

and less dense beneath; cauline leaves 25—35 mm long, 4—8 mm wide, the 

upper much smaller. Scorpioid cymes many, usually paired, rather sparse, 

forming broad paniculate inflorescence, short (1.5—3.5 cm long), in fruit 
erect, sparse; flowers small, sessile; calyx 2—2.5 mm long, the obtuse, 

oblong lobes as long as corolla tube, gray with small, tangled, rough hairs; 

corolla whitish, its tube pubescent outside, glabrous inside, lobes oblong, 

obtuse, with crisped margin, ca. 0.75 mm long, i. e., ae length of tube; anthers 

oblong, 0.75 mm long, sessile below middle of tube; style glabrous, very 

short; stigma conical, glabrous, 0.75 mm long, much longer than style; 

nutlets 4, separating from each other, at first long-tomentose-villous, 

later slightly hairy, 1.5—2 mm high, with spongy, rounded dorsal gibbosity 

near base. May. (Plate VIII, Figure 7.) 
Pebbled beds of dried-up mountain streams in the semidesert belt. — 

Centr. Asia: Mtn. Turkm. (Chandyr—W. Kopet Dagh, Greater Balkhan 
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PLATE VII. Heliotropium fedtschenkoanum M. Pop., habit of plant, flowers without corolla, 

section between corolla lobes, section of flower, pistil, seed. 
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Range). Gen. distr.: E. Med., Iran. Described from Chandyr. Type in 

Tashkent, cotype in Leningrad. 

Notes) Hest mc Oma nae wim: Wie seops er Korov. should beappliedsto 

the Iranian plant called by Boissier 'H. persicum Lam." According to 
Barth, H. persicum Lam. is actually Sericostoma (S. persicum 

(Lam.) Burtt=S. kotschyi (Boiss. et Hoh.) Franch.). Barth proposes 
that the plant, erroneously interpreted by Boissier and Bunge as H. per- 

sicum Lam., shouldbe H. ramosissimum Sieb., but this epithet 

refers to the Egyptian plant which has a woodier stem, nutlets lacking 

Suberous tubercles at the base and long hairs on the back of the nutlets. 

If, then, the N. Iranian (and Turkmenistan) race is distinguished from the 

S. Egyptian race, there remains no other name for it but H. turcomani- 

cum; it would, however, be difficult to locate its geographical limit with 

H. ramosissimum. As all the Iranian specimens seen, as well as those 

of Punjab and some of Egypt, are H. turcomanicum, this limit presumably 

passes through a point more to the south of Iran. But in Afghanistan there 

grows H. ramosissimum Sieb. (Griffith, No. 5936), which I also [?] saw 

from Arabia (Ehrenberg! ); this and other specimens of Boissier and Clarke 

were referred to H. undulatum Vahl. and H. persicum Lam., but Barth 

claims that the first of these species should be called H. bacciferum 

Forsk. (Fl. Aeg. Arab. 1775,38), by its spreading stems, and the second 

belongs to Sericostoma,not Heliotropium. The spongy basal tubercle 

on the nutlets brings our species in relation to the tropical African H. nubi- 

@ Wise IIe. 

5. H. arguzioides Kar. et Kir. in Bull. Soc. Nat. Mosc. XV (1842) 406; 
IML, IPO]. tha, Wie, IBOWS SACk ys SLIM, BeAeAbCloy, Ila losis, JUIG) Wis IBee, Islellioyie, 

327 and 329.— H. radula Fisch. et Mey. ex Ldb. Fl. Ross. III, (1849) 

Oks IBS, My C58 IOUS WT Oe, IVS) leek 

Perennial; rhizome cordlike, long, creeping; stems 20—40 cm high, robust, 

more or less strongly branching, densely hairy, gray below, becoming glabr- 

ous, covered with the white remnants of thin bark; leaves with canescent 

petioles 7/4 — “Ip length of blade; blade 1—2 cm long, oblong-elliptic, oblong or 

ovate, rarely nearly lanceolate, cuneate or rounded at base, acute or obtuse, 

stiff, with slightly rolled margin, more or less densely canescent, more so 

beneath, greenish-gray to white-gray, with short, spreading, simple hairs. 

Scorpioid cymes terminating stems and stronger branches, short, 0.5—1.5 cm 

long, compact, secund, biseriate, usually paired, with few flowers; flowers 

small, pubescent; calyx spreading, canescent, 1.5—2 mm long, cleft to half, 

its lobes ovate, obtuse; tube of white corolla appressed- hairy outside, 2—4 mm 

long, cylindrical or slightly swollen at middle; limb very small, with ovate, 

crisped-undulant lobes; anthers attached at middle of tube of corolla or 

slightly higher, acute or obtuse, linear-oblong, wider at base; stigma tetra- 

hedral, elongate-conical, glabrous or slightly hairy, twice as long or just as 

long as style; nutlets ovoid, smooth or slightly tuberculate, covered with 

long, sericeous, antrorse, slightly spreading hairs or glabrous, 2—2.25 mm 

long. April—May. 

SandWwdeseiEtss a tGOpean) pacts War iWVes Centirw Asia: Arca Casp., ballikias, 

Kyz. K. Endemic. Described from the sandy desert southeast of Lake Balkhash 

near Arganata (from the Karelin and Kirilov collections). Type in Moscow, 
cotype in Leningrad. 
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Noite: = ihisispecies is veryaclosesto. El. syuraciOnm ampce uses ela Op ame: 

Korov., which is widespread in Iran and Africa, vicariating with H. ramo- 

sissimum andH. nubicum. H. nubicum grows in the hamada and 

should be regarded as the ancestor of our sandy-desert H. arguzoides. 

Judging by the distribution area of H. arguzoides (rare in the sandy 

deserts of Iran and even less prevalent in NW Africa), it appears to bea 

young species of the Late Tertiary or even Pleistocene, probably the result 

of hybridization between the hamada species H. turcomanicum and the 

littoral Tournefortia sibirica (or some shrubby, phylogenetically 

more primitive Tournefortia suchas T. fruticosa L.). 

Section 3. BUCANION Sczegl. in Bull. Soc. Nat. Mosc. XXVI (1853) 
328; Bee. Heliotm 305; Boiss: /Hs ors, 2 —) Corolla lobes ollied 

inward longitudinally, or folded and nearly valvately converging, not over- 

lapping in bud; corolla tube long, limb small; calyx persistent after dehi- 

scence, not accrescent. Annuals. Flowers yellow, or white (H. fedtschen- 

koanum, H: kowalenskii,H. s zovitsii). In addition to our species 

a few species in Asia Minor and Iran. 

6. H. bucharicum B. Fedtsch. in Izv. Bot. Sada, XV, 1 (1915) 1, tab. I; 
IMI, J2%ejo5 Mey Wie, IBYejE, Sele, MILI AAGG— Ike 2 IS, WeCla., Os C1lhos INAS. 

Winelk, Nie, UD Ib, 
Perennial; stems erect, simple, or with few spreading branches, robust, 

20—50 cm high, densely covered with short whitish stiff hairs; leaves short- 

petioled or sessile; blade when young nearly completely enveloped in white 

wool, becoming long-white-lanate especially at margin, hairy along surface, 

rounded-ovate, large, 3—5 cm long, nearly as wide, obtuse, with prominent 

nerves beneath, rounded or slightly cordate at base. Scorpioid cymes paired 

or 3—4, dense, secund, biseriate, 2—6 cm long, elongating, white-lanate in 

133 fruit; calyx white-haired, nearly tomentose, persistent, ca. 3mm long, with 

sublinear, obtuse lobes; corolla yellow, its tube 6—8 mm long, short-haired 

outside, from anthers to throat evenly and densely covered inside, with in- 

distinct, longitudinal rows of hairs; limb small, its lobes nearly erect, 

oblong, obtuse, ca. 0.5mm long; style short, glabrous; stigma 2—3 times as 

long as style, conical-subulate; nutlets oblong, smooth, glabrous, 1.5 mm 

long. April—May. 
Loess escarpments in the semidesert belt. — Centr. Asia: Pam.-Al. 

(near Guzar). Endemic. Described from Guzar. Type in Leningrad. 

Note. Judging by its habitat and its very restricted distribution, it 

might be viewed as an introduced semi-weed. It is close toH. griffi- 

thii Boiss., another species with restricted distribution in Afghanistan 

(see Note to following species). H. griffithii may, in fact, be in Afgha- 

nistan, in any event growing within the distribution area of the section, 

whereas H. bucharicum is more probably a secondary species, not of 

Afghanistan, which grows at the periphery of this area, and vicariates with 

Tals fo) Ye aL SEI 96 lav ah ah 

7. H. biannulatiforme M. Pop. in Tr. Bot. Sada, XLII (1931) 227. 
Perennial; plant 25—40 cm, occasionally 8—10cm high; stems spreading- 

branching from base, in small individuals sometimes simple, covered with 
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short, rather dense, semi-appressed hairs and longer, spreading bristles, 

abundant on young branches, much less so on older ones; petioles more or 

less long, always shorter than blade; blade to 2—2.5 cm long, broadly ovate, 

with rounded or subcordate base, obtuse or acute at apex, nerves slightly 

prominent beneath, narrowly furrowed above, with crisp, long hairs, denser 

beneath, forming a loose, grayish, very sparse tomentum with bristles along 

nerves and along margin, above less densely pubescent, sometimes nearly 

green, with short hairs confined to nerves, with copious dotted glands beneath. 

Scorpioid cymes terminating branches, single and paired, compact, becoming 

sparser, uniserial, curved at apex, erect in lower part, 1—3(6) cm long; 

calyx subsessile, on very short stipes, persistent, ca. 4mm long, the lobes 

linear, acute, with densely spreading hairs outside; corolla 9-10 mm long, 

yellow, its tube narrow, long, twice as long as calyx, hairy outside, inside 

glabrous but for 2 rings of hairs, the one just above anthers of hairs extend- 

ing in different directions, the other (in throat) of antrorse hairs; limb 
hardly funnelform, nearly straight, its lobes 0.5—0.75 mm long, subovate, 

obtuse; anthers acute, attached nearly at base of tube; stigma conical, slightly 

elongating, slightly longer than usually glabrous style; nutlets 1.25 mm long, 

ovoid, glabrous, smooth. May—July. 

In variegated Tertiary-Cretaceous, gypsiferous rocks, mountain semi- 

desert and gypsiferous desert belt. — Centr. Asia: Pam.-Al. (foothills of 

western spurs of Gissar Range). Endemic. Described from near Shirabad. 

Type in Tashkent, cotype in Leningrad. 

Note. The relationships between the four allied yellow-flowered species 

of the section Bucanion, between H. bucharicum and H. biannulati- 

forme, on the one hand; and H. griffithii and H. biannulatum, on the 

other, are obscure (I saw the type specimens of all four). This is due notably 

to the incompleteness of the type specimens of the Afghan species. Although 

Hebuecwtariicunm and He biannulatbitorm ce arerepresented by amass 

of beautifully collected and dried plants which provide a clear-cut conception 

of these Species, the type Specimens of H. griffithii and H. biannula- 

tum are mutilated fragments. Hence I could not go beyond a tentative 

solution of the relationships between these species. 

8. H. szovitsii (Stev.) Bge. in Bull. Soc. Nat. Mose. XLII (1869) 308; 

Boiss. Fl. or. IV, 132; Kuzn. in Mat. Fl. Kavk. IV, 2, 99,p.p.; Gross., 
IP, lenge, 10 A480, §o5 joo — IBUCAMIOM SwAOQ wks til See ssa [wll Soe. 

Nat, MOse, SOC GUS) S68— 1x59 2, Or, ex No. dul. 
Perennial; stems 20—30cm high, robust, slightly flexuose, branching 

from base with long, flexuose, strongly spreading, nearly divaricate branches, 

these and stems canescent, with appressed short hairs; leaves with ovate 

or oblong, 1—3 cm long blades and thin petioles 7 —*/3 length of blade, this 
rounded at base, obtuse at apex, grayish beneath, short-appressed-hairy, 

with 2 pairs of thick lateral nerves, glabrous or subglabrous (with scattered 

short bristles above). Scorpioid cymes many, at ends of branches, loose, 

long, racemiform, nearly erectly ascending and only slightly twisted even 

at apices, leafless, 3—10 cm long, very loose in fruit; calyx sessile or sub- 

sessile, 2.5mm long in flower, ca. 3—4mm long in fruit, with broadly 

linear, obtuse, appressed- and short-haired lobes, persistent; corolla 

clavate-tubular, 7—8 (to 10)mm long, glabrous or with few short cilia along 
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nerves outside, completely glabrous inside, its tube short, nearly as long 

as calyx, narrowing above anthers, then gradually broadening into narrow 

tubular-campanulate limb longer than tube, cleft into ovate semi-rounded, 

erect, completely obtuse, ca. 1mm long lobes, notches between lobes entire, 

without intermediate teeth; anthers 1.5mm long, oblong, obtuse, in lower 

part of short corolla; stigma pubescent 1.5mm long with nearly subulate 

broadly conical base, and 2 divaricate mucros; gynobase pyramidal. 

June—July. (Plate VIII, Figure 12.) : 
Stony slopes in semi-desert belt. — Caucasus: S. Transc. (Nakhichevan). 

Gen. distr.: Iran. (N.). Described from Nakhichevan. Type in Leningrad.- 

Note. The corolla lobes of this species are broad and irregularly 

imbricate in bud. Hence, in spite of Bunge (Heliotr., 1869), Boissier included 

it in section Agoraea. As H. szovitsii is the type of Bucanion Stev. 

and, accordingly, of the section Bucanion Bge. this procedure is very strange. 

Also in the Agoraea it occupies a wholly unnatural position, between H. la- 

siocarpum F. et M. and H. dissitiflorum Boiss., which, though 

close, do not resemble H. szovitsii. 

Hybrids between this and the following species are likely. In the USSR, 

H. szovitsii is confined to the area of Nakhichevan and H. kowalenskyi 

to Araks River: Ordubad, Megri and Daralagez. 

9. H. kowalenskyi Sczegl. in Bull. Soc. Nat. Mosc. XXVI (1853) 326 
Bele We dis AG 

Perennial; resembling preceding species in nearly divaricate branching 

of stem and pubescence, but leaf blades usually oblong, cuneate at base, acute 

at apex, rarely ovate, with rounded base, continuously covered with thin 

bristly hairs, less densely above than beneath. Racemes-scorpioid cymes 

very similar, long, erect, loose; calyx sessile but its lobes narrowly linear, 

longer and more acute; corolla quite different, resembling that of H. szo 

vitsii but narrower, narrowly tubular, of same length, 7—8 mm, densely 

hairy-villous outside (this immediately distinguishes it from H. szovitsii); 

limb as long as in H. szovitsii but narrower, tubular, its lobes 1mm 

long, oblong, with intermediate teeth linear-subulate nearly as long as 

lobes, sometimes reduced to a denticle; anthers 1.5mm long, oblong, obtuse, 

with inward curved subulate tip; stigma on broad disk, elongate- conical, not 

subulate, obtuse, pubescent, 1.5mm long; style very short; nutlets ovoid, 

glabrous, smooth, obtuse, 1.5 mm long, after abscission of nutlets calyx 

nearly stellately divergent; gynobase pyramidal. June—July. 

Stony slopes (in steppe and semi-steppe belt?). — Caucasus: S. Transc. 
(Megri, Zurabad mountains, Ordubad; Daralagez). Endemic. Described 

from specimens collected by Kovalenskii between Nakhichevan and Ordubad. 
Type in Moscow. 

Note. I did not see the original Shchegleev specimens, but I have no 

doubt that my description refers to Shchegleev's species, although in the 

author's illustration the corolla lacks intermediate teeth (nor are they 

mentioned in the lengthy description), and the lobes are exactly as in 

H. szovitsii. Bunge did not see the original H. kowalenskyi. Ignoring 

Shchegleev's exact description, which distinguishes it from H. szovitsii, 

he reduced it to its synonymy. Actually,H. kowalenskyi issomuch 

closer to the Iranian H. samoliflorum Bge. thanto H. szovitsii 
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that more material from the intermediate areas may be needed to warrant 

their being put in one species. H. samoliflorum is known from only 

one locality in CW Iran (between Kashan and Qum, on the road to Teheran- 

Isfahan, ca. 34° N., Bunge collections). The differences are a more dense 

and spreading pubescence, ovate-rounded leaves, obtuse calyx lobes, slightly 

shorter corolla and the very thin, subulate, intermediate teeth of H. samo- 

liflorum. Onthe other hand H. kowalenskyi is certainly close to 

H. styligerum Trautv., distinguished only by the flatter limb and longer 

style. Shchegleev (op. cit.) adds the completely sessile flowers as another 

character distinguishing his species from H. szovitsii, whereas in 

H. szovitsii the lower flowers at least are on very short but discernible 

peduncles. i 

10. H. fedtschenkoanum M. Pop. in Tr. Bot. Sada, XLII (1931) 229. 
Perennial; stems to 60 cm high, erect, robust, spreading-branching from 

base, shortly and densely pubescent gray, with sparse bristles; lower leaves 

large, long-petioled, their petioles nearly as long as blade, petioles of upper 

leaves and those on branches much shorter; blade rounded-ovate with 

slightly cordate or rounded base, 4—5 cm long and as wide, the smallest 1 cm 

long and as wide, obtuse, sometimes with herbaceous mucro, coarse, rugose, 

the nerves depressed above, coarse-haired, prominent and more densely and 

coarsely pubescent, nearly velutinous beneath; stems and main branches 

leafless above, rather long-bifurcate, with cymes in branches of fork. These 

paired or in 3's,in flower short, compact, later elongating, looser, biseriate; 

calyx caducous, its lobes linear, obtuse, bristly-villous, nearly as long or 

as long as corolla tube, at first ca. 5mm long, later to 10mm; corolla tube 

thin, 8-10 mm long, hairy outside, glabrous inside, the limb white, 2—3 mm 

across, procumbent, with ovate-acute lobes; anthers at middle of corolla 

tube; style with sparse hairs, long, ca. 2mm, 4 times as long as the small, 

conical, glabrous stigma; nutlets oblong, smooth, short velutinous-hairy, 

1.5—1.75mm long. June—July. (Plate VII.) 

Variegated gypsiferous strata, semi-steppe belt. — Centr. Asia: Pam.-Al. 

(in mountains along Vakhsh, Kafirnigan, Babatag). Endemic. Described 

from Sangtud on the Vakhsh (Regel collections). Type in Leningrad. 

Note. This species cannot be closely linked to any other. All the 

E. Mediterranean species of Heliotropium with the exception of H. sog- 

dianum have short styles. This has drupaceous fruits and belongs to 

MOMs CHR Ons al Eee sityeigC eka IM OMe Dasec-anshaskaynmucheshorter 

style, a very different linking of corolla lobes in the bud (for this reason 

it is referred to the section Agoraea) and many other characters which 

distinguish it from our species. 

In its vegetative parts and its overall habit our species is very close 

fo EH bvlanin ulaltist orm e orton. solicaie, but distinetly ditters trom 

them in the corolla and the gynaeceum. Thus it adds to the large number 

of characteristic and sharply isolated types that have escaped to the varie- 

gated strata near Bukhara. I would refer it to the group of younger relicts 

of the Iranian center which includes Schrenkia insignis, Astragalus 

thlaspi and others. Presumably it originated in the Pliocene simulta- 

neously with H. biannulatiforme and H. olgae. 
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Section 4. AGORAEA Bge. Heliotr. (1869) 289; Boiss. Fl. or. IV, 
127, = ID CASlLOu~ Oodle IDC, IWisocha, IDX (1345) 537s Gtrdke, Ine, Os 

(p.p.).— Fruit of 4 separate nutlets. Corolla tube broad, overlapping in 
bud. Calyx 5-parted, persistent or abscissing with fruit. Annuals. 

Flowers (ours) white. I propose that the following sections be included 

here: Hedysoma Bge. (Heliotrop. (1869) 299; Boiss. Fl. or. IV, 127 — 
all parts of the plants as in the preceding but calyx abscissing with nutlets). 

Peliostylis Stev. (in Bull. Soc. Nat. Mosc. XXIV (1851) 652 — stigma 
pileiform with obsolete conical apex). 

11. H. chorassanicum Bge. Heliotr. (1869) 301; Boiss. Fl. or. IV, 129; 

IMI, JOO, soy Mie, IBYo,, ewe, XLII, A775). 

Perennial; stems 10—40 cm high, spreading-branching from base, rarely 

simple, erect, robust, with dense short coarse hairs, grayish-white; petioles 

long, 7/4 —*/4 length of blade; blade 1—5 cm long, 1—3 cm wide, slightly cordate 
or rounded at base, ovate, obtuse, with velutinous coarse hairs, greenish 

with depressed nerves above, flat, grayish with prominent nerves beneath; 

stems under inflorescence long-bifurcate. Scorpioid cymes dense at first, 

elongating to 5cm or more, loose-biseriate, paired or in 3—4; calyx persistent; 

gray-velutinous, 2—2.5 mm long in flower, to 4—5 mm in fruit, with linear, 

obtuse lobes, corolla tube slightly longer or twice as long as calyx, downy 

outside, hairy inside; limb 5—7mm across, its lobes ovate-rounded; stamens 

below middle of tube; stigma conical-subulate, longer than glabrous style; 

nutlets 1.5mm long, ovoid, smooth, short-downy, rarely glabrous. April — 

June. 

Sandy hills in Badkhyz, mountain semi-desert at the northern foot of 

Paropamizus. — Centr. Asia: Mtn. Turkm., Kara K. (southeastern part). 

Gen. distr.: Iran. (E. Iran, NW Afghanistan). Described from Khorassan. 

Type in Paris, cotype in Leningrad. 

Note. Var. lasiocarpum Bege. (l.c. 301) with downy nutlets is the 
only representative in the USSR. Variations in the size of the corolla, as in 

H. olgae, were not seen either in the Rurkmenian or in the Afghan-Iranian 

Specimens; neither did I see the naked-fruited forms from Central Asia. 

In all other species of the genus, the pubescence of the fruit seems to become 

apparent only after fertilization. Even in the downy-fruited individuals the 

young ovaries appear completely glabrous when viewed with a magnifying 

glass. Hence, determination of the downy-fruited variations on specimens 

flowering too young may lead to confusion. In Central Asia the Russian 

Species are confined to the basin of the Murgab-Tedzhen, i.e., Paropamisus 

or Badghis section with the only locality near Ashkhabad to one side of this 

area. This maybeasecondary introduction,since like H. olgae it may to 

a certain degree become a weed. 
Economic importance. Because of its large, snow-white corollas a very 

handsome ornamental species. 

12) Hevolgae Bees in Tir Bot. Sada, il G84) 114- Nie openness one 
Sec, SUu0t (IGE) 22I,—= Eh ClOBAssamlectia yer, Olgace Rel, et 
Schmalh. Descr. pl. nov. Fedtsch. (1882) 56. 

Perennial; stems 10—40cm high, herbaceous, robust, erect, with spreading, 

sturdy branches nearly from base, rarely (in small individuals) with simple, 
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semi-appressed downy hairs; petioles almost half length of blade, the 

latter 1—3 cm long, ovate or rounded-ovate, rounded or slightly cordate at 

base, usually obtuse, stiff, rugose, green or greenish above, often velutinous 

with dense spreading down along nerves, dotted-glandular beneath between 

nerves. Scorpioid cymes single or paired, rarely 3—4, secund, biseriate, 

rather compact at first, becoming longer and looser, to 5cm long; calyx 

persistent, declined after abscission of fruit, nearly stellately spreading, 

elongate, linear, obtuse, with spreading gray hairs, 2—2.5mm long in flower; 

corolla tube 6—8, to 10 mm long, downy outside and inside; limb 3—8 mm 

across, with obtuse, ovate, spreading lobes; nutlets ovoid, smooth, glabrous, 

1.5mm long. April—July. (Plate VII, Figure 3.) 
Stony places in foothills (semi-desert belt), and in plains: gravels and 

conglomerates with gypsiferous horizon, variegated Tertiary and Cretaceous 

strata, rarely as weeds in fields, also in desert sands. — Centr. Asia: 

Syr D., T. Sh. (W.), Pam.-Al. (scattered in foothills), Kyz. K. Endemic. 
Described from the semi-desert between Syr-Darya and Tashkent, to the 

south of Tashkent (Fedchenko collections). Type in Leningrad. 

Note. In this species the relative and absolute dimensions of the tube 
and limb ofthe corollavary markedly. Thetypehasalongtube and broad, 

large limb. The former is sometimes reduced (4—5 mm); rarely the limb 

is large (Mikhel'son's specimens from Kuropatkino). In corollas with a 
long tube the limb is often so strongly reduced that the corolla becomes 

tubular (very pronounced in Nevesskii's specimens from Mogoltau and in 

mine from Santo). 
With styles tb —/, the length of the stigma or slightly shorter the anthers 

are attached at the very base of the tube, sometimes slightly higher. Such 

variation in the flower also marks some other species of the genus, e. g., 

H. biannulatiforme, and appears to be related to the environment of the 

plant, with reduced corollas in drier,less favorable environments. H. ol- 

gae is very close toH. chorassanicum, from which it differs only in 

the persistent calyx and glabrous nutlets (usually downy in the latter, but 

possibly glabrous). The distribution areas of these two species are disjoined. 

In a monograph I would put them in H. chorassanicum, with two sub- 

Species, ssp. euchorassanicum (var. lasiocarpum and var. leio- 

carpum) and ssp. olgae. 

140 13. H. seravschanicum M. Pop. in Tr. Bot. Sada, XIII (1931) 222: 

Laka cov, Burachn. Zeravish. ll: 

Perennial; stem erect, sturdy, divaricately branching from base, shortly 

and coarsely downy, grayish; petioles rather long, blades 1.5—3.5 cm long 

and as wide, rounded-ovate, slightly cordate or rounded at base, obtuse, 

greenish, stiff, with velutinous stiff down, nerves depressed above, protruding 

beneath; branches below inflorescence short. Scorpioid cymes compact, 

short, paired or 3—4, biseriate; calyx canescent, 3—3.5 mm long, its lobes 

oblong-linear, obtuse, not enlarging in fruit; corolla small, tube as long as 

calyx, downy outside, with yellowish hairs inside, limb 3mm across, with 

ovate, procumbent, obtuse lobes, without intermediate teeth; anthers attached 

below middle of tube; stigma subsessile, stylelike-conical; nutlets glabrous, 

smooth, 2mm long. June—July. (Plate VIII, Figure 4.) 
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PLATE VIII. Sections of flower, incisions between corolla lobes and pistil: 1— Heliotropium granbe 

M. Pop; 2—H.transoxanum Bge.; 3—H. olgae Bge.; 4—H.seravschanicum M. Pop.; 

5—H.ellipticum Ldb.; 6—H.suaveolens M.B.; 7 —H. turcomanicum M. Pop. et Korov.; 

8—H.ramosissimum (Sieb.) DC., for comparison 9 — H. litvinovii M. Pop.; 10—H. parvulum 

M. Pop.; 11—H.samoliflorum Bge., for comparison 12 — H. szovitsii (Stev.) Bge. 

61005 5 104 



Variegated strata in mountainous semi-desert and semi-steppe belt. — 
Centr. Asia: Pam.-Al. (upper reaches of Zeravshan River). Endemic. 
Described from upper Zeravshan, Pakhud and Veshab villages (Komarov 

collections). Type in Leningrad. 
Note. This species is certainly a cross between H. ellipticum and 

H. olgae. Leaves and internal pubescence of the corolla very similar to 

C. olgae, but its scorpioid cymes, size and shape of the corolla and short 

bifurcation below the inflorescence are very much like those of H. ellip- 

ticum. It should be retained as a separate species in spite of the very 

distinct hybrid character, because it is very stable. The stigma is more 

stylelike than in H. olgae,the anthers are ap times as long, though the 

corolla is much smaller, and the internal pubescence of the corolla is 

mainly confined to the nerves, and lacking between them. 

14. H. suaveolens M. B. Fl. taur.-cauc. III (1819) 116; DC. Prodr. IX, 

DSHS Ibicloo IMs Ives IW, Gs WwoMrsigs Ivor; IW, Isieis Sloianeules Tails li Aziile 

Kuzn. in Mat. Fl. Kavk. IV, 2 (1913) 97; Grossg., Fl. Kavk. Ill, 247.— 
H. europaeum M. B. Fl. taur.-cauc. 1 (1808) 118.— H. commutatum 

C. Koch in Linnaea, XXII (1849) 627, p.p.— H. intermedium Andrz. in 
Eichw. Skizze (1830) 140; DC. Prodr. IX, 535; Stev. in Bull. Soc. Nat. 
Mose. XXIV (1851) 563.— H. odorum Szoyv. ex Stev. l.c. (1851) 567. — 
les eeRichiom Iles erie (lie26)mtabes (oe 

Perennial; stem 10—30(40) cm high, erect, simple only in small, weak 
individuals, usually spreading-branching at base, with long ascending branches, 

short-appressed-gray-downy; leaves with long thin petioles and oval, oblong 

or ovate blades, cuneate at base, rather large, 2—4 cm long, rarely small, 

1—3 cm long, rather thin, greenish, generally rather mesophyllous, acute or 

obtuse, the nerves slightly protruding below, faintly depressed above, both 

surfaces shortly and sparsely downy. Scorpioid cymes usually paired at 

ends of branches, sometimes single, or in groups of 3, on short, glabrous 

peduncle or nearly lateral in axil of upper leaf, rather compact, biseriate, 

secund, leafless, slightly loose in fruit, 2—5 cm long; calyx sessile, gray- 

downy-villous, ca. 2mm long, its lobes lanceolate-linear, acute, nearly not 

elongating in fruit, not quite stellately spreading; corolla white, medium- 

sized, its tube strongly downy, usually faceted, twice as long as calyx, ca. 

7mm across, plano-calyciform limb with oblong or ovate, rounded lobes, 

undulant at apex; intermediate teeth lacking; anthers oblong, 1 mm long, at 

middle of corolla tube; style very short; stigma wide, the basal disk with 

markedly protruding margins, its apex short, conical, thick, downy; stigma 

generally pileiform (character of section Piliostylis Stev. too insignificant 

to justify its separation); nutlets small, 1.5mm high, ovoid, pitted-tuberculate, 

but less deeply so than in H. europaeum, in contrast to it more thinly 

downy; gynobase very low-conical. May—July. (Plate VIII, Figure 6.) 
Stony slopes in mountainous semi-desert and steppe belt, sands, pastures, 

WeEChy MESSE, Gus = IUUASj oN joeueNS ISS. 5 INL, IDiajo,, 1S IE Wien IG, (Dieser 

Crim.; Caucasus: everywhere except W. Transcaucasia. Gen. distr.: 

Bal.-As. Min., Iran. (N.). Described from Taman. Type in Leningrad. 

Note. The type specimen from Taman in the NW Caucasus is a very 

large plant with large leaves, large flowers and glabrous nutlets. H. odo- 

rum Szov. described from Armenia represents the S. Transcaucasian 

105 



race with small, rounded-ovate, green leaves, looser cymes, downy nutlets 

144 and smaller flowers. H. intermedium Andrz., described from Kherson 

and S. Podolia, is the race of the Dnieper-Dniester steppe with narrow, 

oblong, acute leaves, small flowers, corolla limb 4mm across, and downy 

nutlets. H. commutatum C. Koch — according to Koch native to Georgia 

and Shirvan — is most closely allied to H. odorum Szov. It is usually 

mistaken for H. europaeum but its nutlets are twice as large. This is 

a pertinent character for H. odorum Szov., hence H. commutatum may 

le) EL SOS Oi Isls SULeOjPeaewiiad Ibis ; 

15. H. styligerum Trautv. in Tr. Bot. Sada, VII (1881) 484; Kuzn. in 

Mato Hi Kavi. lV; 725 965) Grosses, while Kavi Mil Zane iacs/a lets eile 

Cauc. No. 386. 

Perennial; stem erect, 15—40 cm high, rather robust, sturdy, with nearly 

divaricate long branches, often from base, gray, covered with short, appressed 

down; petioles short, V4— “lh length of blade; blades rather large, 2—4cm 

long, ovate-oblong and oblong, rather mesophyllous, i. e., not rough, and rather 

thin, the nerves slightly depressed above, slightly prominent beneath, cuneate 

at base, acute at apex, ash-gray and short-haired beneath, much less densely 

appressed-downy above. Scorpioid cymes 2—4, rarely single, on rather long 

peduncles terminating branches, overtopping upper leaves (tips of branches 

leafless), leafless, compact at onset of flowering, capitate, soon elongating, 

thin, loose, secund, biseriate, 2—5 cm long; calyx sessile, persistent, 3mm 

long in flower, hardly elongating stellately opening in fruit, its lobes linear, 

obtuse, hoary; corolla usually small or medium, its tube markedly downy 

3—4mm long, hardly longer than calyx; limb broadly campanulate-calyci- 

form, ca. 4—5 mm (to 7mm) across, with rounded or obovate, oblong-ovate, 

slightly crisped lobes; longitudinal, glabrous folds present, intermediate 

teeth lacking or short, triangular; anthers oblong, atorslightly above middle 

of tube, 1.5 mm long; style pubescent, 0.7—1 mm long; stigma 1mm long, 

elongate-conical-subulate, downy; nutlets glabrous, smooth (rarely slightly 

tuberculate), 1.5mm long; gynobase pectinately compressed, pyramidal, 

low. July—August. 

Stony, shale taluses, meadows, shrubby formations, reaching rather high 

altitudes in mountains. — Caucasus: Dag., Cisc. (only Eastern, to Dzaudzhi- 

kau). Endemic. Described from Dagestan (Becker collections from Akhta 

village). Type in Leningrad. 
145 Note. It appears that Kuznetsov did not clearly understand the relation- 

ship of this species which is endemic to the eastern part of the Main Range 

im the Caucasus; brought sit into; relation) waths Heda pith © wink ele cloeseiemncK ls 

OVEN Used, IU, (Gyo, Cie, G33), eiacl 1s, Sue weoleims IMIS, (@oy Civ, 97), Ika 
actual fact it is closest to H. kowalenskyi Sczegl., but, relying on Bunge, 

Kuznetsov concealed this latter species in the synonymy of H. szovitsil 

and hence overlooked it. I myself am at a loss as to the separation of 

H. styligerum and H. kowalenskyi, but for the slightly longer style 

and more compact cymes. The corolla limb, which provided the basis for 

the inclusion of these two related species in different sections, is highly 

variable in both species. In H. kowalenskyi this variability is seenin 

the intermediate teeth; in H. styligerum in the flatness and diameter 

of the limb as well as in the presence or absence of small intermediate 
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teeth. The large-flowered forms of H. styligerum, from Dagestan 

(Ruprecht), near Grozny Region (Kuznetsov) or elsewhere distinctly show 
traces of the effect on our species of crossing with H. suaveolens, a 

native of the Caucasus. I believe this effect to be responsible for the 

divergence of H. styligerum from the type of its related, southern, 

Iranian progenitor H. kowalenskyi towards H. suaveolens. Hence 

H. styligerum must be accepted as an Iranian element in the flora of 

Dagestan, where many representatives which are similar in this flora may 

be found (e.g.,Solenanthus petiolaris DC of the Boraginaceae.and 

many other species in other families as well). It appears to me that 

E. ellipticum and especially H. europaeum have no share in the 

origin of the endemic E. Caucasian H. styligerum. 

1G, 18 etiecoecunan 1, So, jl, (GI7SS)) WBOs WYC, ices, IDS, BS4is Ibclo, tail) 
ROSS. Il, Qe Ios, Ul, Ore, INV) WeOs Slovene es, I, Wi AZOs lqeivanl, sol Ilene 

Jail, Ian, JW, 2, Sas Crceosisaeyy IM INengi, IN, 44205 toad, Ills Zaye. Sill; Ie 

2232.— H. stevenianum Andrz. ex Besser in Flora (1832) Beibl. 21, 
MOA. iMEICls3 Auaclonw, Itmbin. joll, Iolo, WINS, Chica Clesiiaior, SES. Ibias wan 

Sched. ad Herb. Fl. Ross. No.1527.—H. subcanescens Andrz. ex 

Besser in Flora (1832) Beibl. 21, nom. nud.— H. incanescens Andrz. 

imee(deseript.))— Hy tenuiflorum Guss, Hil, Sic, synops, 1 (1842))216, — 
H. commutatumC. Koch in Linnaea, XXII (1849) 627—628.— Ic.: Rchb. 
Ie, IF, Gera, LOVIN Eels Qas Isteors IW, Il We.S5 velo, 440 IWeClas euael 

icicle LE VnOpawVOSssiin hice oO Stank. sand Males @predy Mion 242i. — 

Exs.: GRE, No. 1527; Wolosczak, Fl. pol. exs. No.658; Fl. Austr.-Hung. 

IN@s 3716, INGp OU73 IML, lekbhaes; INO, (ies Ils lool, -sllony, INO; OLD. 

Perennial; stem 10—30 cm high, branching from base and hence plant 

often apparently multicaulescent, with ascending and semi-recumbent stems, 

which branch in turn; the hairs short, appressed, slightly grayish or gray; 

leaves rather large(smaller in some races),oblong, cuneate at base, long- 

petioled, usually yellowish-green, rarely dull grayish, rather delicate, often 

with xeromorphous anatomy, the thin nerves prominent below, nearly smooth 

above; blades 2—4 cm, obtuse or acute; petioles thin, > —/3 length of blade. 

Profusely branching stem bearing many scorpioid cymes, 1—4 at ends of 

branches, directly above leaves (without peduncle) or in axils of upper leaves, 

compact at first, soon elongating, becoming loose, thin (thinner and looser 

than in preceding and following species), leafless, to 10 cm long, nearly 

erect; calyx sessile, downy-villous, with linear lobes, ca. 1.5—2 mm long in 

flower, to 4mm in fruit, stellately spreading after abscission of nutlets; 

corolla small, 2—3 mm long, white, the tube downy outside, glabrous inside, 

as long as or shorter than calyx, the limb 2—3 mm across, campanulate- 

calyciform, with oblong, obtuse lobes; nutlets ca. 2mm high, ovoid, glabrous 

(very rarely downy), deeply pitted and acutely tuberculate; style very 
short, stigma conical-subulate, not more than 0.7—0.8 mm long; gynophore 

compressed-pectiniform. May—June. 

Stony slopes, sands, fallows, weedy places. — European part: Bes., U. 

Dips ele Vie, Wee Done Caco Caucasus. everywhere, “Gen, distr. : 

Bal.-As. Min., Centr. Eur., N. Afr., Arm.-Kurd., Iran. (only N. and 

NW Iran). Described from Europe. Type in London. 
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Note. H. europaeum is not homogeneous throughout its wide dis- 

tribution area, as there are some more or less different races which have 

given rise to many synonyms. H. stevenianum Andrz, is the E. Euro- 

pean race described from Podolia with several smaller corollas (0.5—1 mm) 

and smaller (by 0.5mm) nutlets. Ledebour renamed it var. micranthum 

(Ldb. Fl. Ross. III, 99), a name used by Litvinov in his ''Herb. Fl. Ross." 

No. 1527. Steven (l.c.) ignored H. stevenianum Andrz. calling this race 

H. subcanescens Andrz. (ex Stev. in Bull. Mosc. (1851) 564). I saw 
Steven's specimen from Sudak. In the Crimea grow H. stevenianum 

(yellowish-green) and another, gray race which might be given the same 
epithet. The latter is a product of the crossing of H. dolosum Not. 

(=littorale Stev.= subcanescens Andrz. ex spec. auth.=inca- 

nescens Andrz. ex descrip.) and H. stevenianum (H. europaeum 

var. stevenianum Schmalh. Fl. II (1895) 220). 
The gray race which, as Steven correctly points out, is common in the 

Crimea also occurs in the lower reaches of the Dniester, Bug and Dnieper 

rivers (on sands?). In the Caucasus it is encountered among the usual 

yellowish-green H. stevenianum. If subcanescens Andrz. refers 

to H. dolosum Not., this race has no valid name. Steven probably had in 

mind this race with this name, but subcanescens Andrz. Stev., non 

Andrz. in herb. is too confusing to be appropriate. H. tenuiflorum Guss. 

refers to the race with densely and distinctly downy nutlets, confined to the 

Crimea, for example ''Tauria,'’ No. 8221 Herb. Trautv."' (classified as 
HL lastocarpum Hischy et) Mey. by Drautvetter and Kuznetsov). This 

specimen may not come from the Crimea since no new specimens have 

been collected there. Believing H. carduchorum C. Koch (Linnaea, 

XXII (1949) 627) to be a synonym of H. tenuiflorum Guss. (a highly 
improbable view), Kuznetsov reported this race (1. c. 95—96) for Artvin. 
I have seen the gray Caucasian race (H. subcanescens Stev. non Andrz. ) 

with downy nutlets. H. commutatum C. Koch is more likely to be the 

large-flowered race with nutlets twice as large as those of H. europaeum 

(according to Koch). According to its author, this species is common to 
Georgia and Shirvan, where it is known as H. europaeum; however, 

according to the description, the stigma is short-conical, which makes it 

different from H. europaeum. Bunge (Heliotr. 296), who saw Koch's 

type, includes the species in the synonymy of H. suaveolens, even though 

Koch recognized H. suaveolens (l.c. 628) and H. commutatum as 

distinct. 

12 A. wellipti cum dbs sini hichwes eh caspemcauc. (1831—1833) 6, 10; 

ILjeloy, INL IRelsiSe IW) WOOp ibiza) Tol Wileven Tall ek IW 25 GxSR IMIG IPG, wa 

Tr, Bot. Sada, XLU, 220,— H. strictum db. Fl. Ross. 11 (1849) 

100,— “Ei. Vas lolcame pum bisch) jet Mey.in Indy Sem Hort. Petco mamas 

(1837) 38. H. eichwaldi Steud. Nomencl. ed. 2, I (1840—1841) 744; 
DCE IPicercke, IDS, HSHS 168s Blelhoue) AQil— Vw IwyYerisis4 Il, ©ies IN 5, USils 

@. Be Clarkean) Hook) Ele gBicite sling. ellen 49 ives Ele eZ aol ol oem, 

2233. H. dolosum Not. Repert. Fl. Ligust. (1844) 284.— H. litto- 
rale Stev. in Bull. Soc. Nat. Mosc. XXIV (1851) 565.— H. macrocar- 
jouUboal (Cis, JD iaqoion, jolly lbokeuc,) (HURRY) Bil ell), “Wo— ls, IMCAMES COMMS 

Andez. Enum. pl. Podols (862) 116. — Weer Bichw, lca itabaw 4. Hacer 

GRF, No. 1526. 
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Perennial; stem 10—40 cm high, herbaceous, robust, usually spreading- 

branching from base, with sturdy long branches and appressed downy 

hairs, canescent; leaves with petioles ap —4/, length of blade, with ovate- 

oblong-oval, obtuse, 1.5—3.5 cm long blade, green above, canescent beneath 

with appressed hairs borne on tubercles, sometimes both surfaces canescent; 

lateral nerves depressed above, protruding beneath. Scorpioid cymes 

single or in pairs, sometimes 3—4, the lateral and terminal on distinct 

peduncles, secund, biseriate, short at first, compact, more or less elongating 

in fruit, looser, from 2 to 5cm long; calyx gray, with short hairs, ca. 2mm 

long, its lobes oblong, obtuse, hardly elongating, slightly spreading in fruit, 

not quite stellately diverging after abscission of fruit; corolla small, ca. 

3mm long, its tube downy outside, lobes of limb round-ovate, th = Ws length 

of tube, intermediate teeth small, more or less developed; anthers attached 

below middle of corolla tube; stigma conical to conical-subulate, much 

longer than glabrous style, slightly downy; nutlets ovoid, smooth or slightly 

rugose-tuberculate, dorsally inflated, glabrous or downy, 1.5mm long. 

May—July. (Plate VIII, Figure 5.) 
Stony slopes in semi-desert and semi-steppe belt, rarely in steppes, 

often as a weed in oases,river gravels, sands. — European part: Bl., L.V., 

iw Don m@rcim.nCaucasis, Cisse Dac candsoy lnansice: Wesitiolb emia: 

. Alt.; Centr. Asia: everywhere. Gen. distr.: Iran., Ind.-Him., Bal.-As. 

149 

Min., Med. Described from the eastern shore of the Caspian Sea. Type 

in Leningrad. 

Note. This species may be regarded as a vicariant of H. europaeum. 

The characters mentioned in the Key readily distinguish them. Their dis- 

tributions overlap over a vast area from Italy to the Caucasus; although 

hybrids sometimes occur here, the species remain distinguishable, unmixed. 

I believe that H. lasiocarpum Fisch. et Mey. should be put with 

H. ellipticum,as neither has a disjunct distribution area. H. euro- 

paeum L., has a race with downy nutlets (H. tenuiflorum Guss.), as 

has H. ellipticum (H. lasiocarpum Fisch. et Mey.). There is no 

need to apply a different nomenclature, as Kuznetsov has done (Mat. FI. 

Kavk. IV, 2, 1913) on page 86 (H. lasiocarpum as a Species), and 
on page 95 (H. tenuiflorum as a variety). 

As delimited here the species includes var. littorale Kusn. l.c. (1913) 

90. A dull gray, more densely pubescent plant, nutlets glabrous, rarely 

slightly downy, scorpioid cymes loose, leaves usually acute, rarely obtuse. 

(This ineludes H. littorale Stev., H. dolosum Not., and H. incane- 
scens Andrz. —the last with faintly downy nutlets.) This race was first 

described from N. Italy (H. dolosum Not.) and by Steven from the Cri- 

mea (H. littorale); it is common in the Caucasus. I believe that H. in- 

canescens Andrz. belongs here, with its sparingly pubescent nutlets, 

different from those of H. lasiocarpum; in habit the plant resembles 

the Crimean H. littorale. H. strictum Ldb., which Ledebour himself 

distinguishes from his H. ellipticum by the acute leaves, is also very 

close to H. littorale; throughout Central Asia it grows alongside the 

type race and H. lasiocarpum. 

Var. lasiocarpum (Fisch. et Mey.) M. Pop. 1.c. 221 [H: lasio- 
Garpum Pusch, etjiviey, lc.; lédb. Fl. Ross. 11, 100; Boiss, Hl. or. 1V, 

USS Tova, Mere, INL, Itehss IW. As B05 adele SiCGlaye eich wee; We Sl OC eyes elsan 
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C.B. Clarke in Hook. Fl. Brit. Ind. IV (1885) 156].— Nutlets densely 
spreading-downy, scorpioid cymes compact, plant canescent. — Caucasus: 

E. and S. Transc. (rarely); Centr. Asia: often in the north to 43° N. Gen. 

distr.: Iran., to India in the south. Predominantly a southern race of 

deserts. Like the preceding species it tends strongly to become a weed. 

Note. The seeds contain the toxic alkaloid heliotropin; nutlets falling 
into bread cause poisoning. (See A. Ya. Butkov and D. D. Goloviznin, Gelio- 

trop opushennoplodnyi, Tashkent, 1948.) . 

18. H. litvinovii Mi) Pop. in’ Tr!) Bot. Sada, XM (1931) 218) 

Perennial; stem erect, rather thin, 10—35 cm high, with spreading branches, 

canescent, with coarse down; petioles Y4— fb length of blade, blade rounded 

or slightly cordate at base, broadly ovate, obtuse, usually 1—1.5 cm long and 

as wide or less, rarely to 2.5cm long and as wide, green, slightly downy 

above, with profuse dotted yellow glands, canescent beneath, with spreading, 

coarse down. Scorpioid cymes in upper flower-bearing part compact, dis- 

tinctly biseriate, in lower fruit-bearing part sparse, terminal, single or 

paired, 3—9 cm long with spreading calyces, in addition sessile clusters of 

flowers in axils of leaves, sometimes also reduced scorpioid cymes at 

base of stem; calyx in flower 2mm, in fruit 3 mm long, gray, coarse-downy, 

its lobes oblong-linear, obtuse, not spreading in fruit, not spreading after 

abscission, easily torn; corolla 2.5—3 mm long, its tube downy outside, 

glabrous inside, the limb very small, lobes erect, oblong- ovate, obtuse, 

6.5 mm long, overlapping in bud; anthers attached at middle of tube; stigma 

sessile, conical-subulate with broad annular base, slightly downy, acute, ca. 

1mm long; nutlets linear-oblong, blackish, glabrous, thinly dotted, smooth 

or somewhat rugose (under magnifying glass), 0.5—0.75mm long. July— 

August. (Plate VIII, Figure 9.) 
shale slopesiin semisdesert belts] Centicn Asia Mtn’ 9 iuncksmae ea eanre ame 

(only near Chuli and in Akhchakuima). Endemic. Described from near Chuli. 
Type in Leningrad. 

Note. This species is very close to the Iranian H. gracilliforme 

Bge. (solonetzes of the Maman desert) known to me only from the authors' 

descriptions (Bge. Heliotr. and Boiss. F1. or.), from which it is distinguished 

by the broadly ovate, not elliptic leaves, absence of intercalary teeth of the 

corolla which are ovate-triangular in H. gracillimum and only half as 

long as the outer lobes while in our species they are absent or hardly 

discernible. 

UG), Je joeieaulliohon IMI, IPoyos shal IO, Net, | (Gero, JOE, dasitg LIN SSSlk\, 

MAY (LOSI) BBB. 

Perennial; root thin and if thickened then with 2 winglike stripes of bark; 

stem branching from base, 2—10cm long, with spreading, ascending or 

erect, secondarily branching branches; entire plant canescent-tomentose- 

downy; leaves rounded-ovate, obtuse, slightly cordate or rounded at base, 

small, 0.5—1.5cm long; nerves depressed above, markedly protruding below, 

with longer and thicker hairs along nerves. Scorpioid cymes subcapitate, 

numerous, biseriate, often in axils of leaves, 5—10-flowered, 0.3—1 cm long, 

nearly entire branch leafless; flowers very small; calyx 1.5—2 mm long, 

cleft for oh into oblong-ovate, obtuse lobes, canescent, stellate-campanulate 
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after abscission of nutlets, persistent; corolla 2—2.5 mm long, hardly pro- 

truding from calyx, white, nearly tubular, lobes of very short (0.5mm) 
limb glabrous, erect, ovate, with undulant, acute margin; intermediate teeth 

well developed, triangular, half length of lobes; tube densely downy outside, 

glabrous inside; anthers attached at middle of tube, less than 1 mm long, 

oblong, obtuse; stigma subsessile, conical-stylelike, 0.6mm long, downy, 

especially at apex; nutlets oblong, smooth, glabrous, nearly 2mm long, black 

when ripe. (Plate VIII, Figure 10.) 
Stony desert — Centr. Asia: T. Sh. (Trans-Ili Ala-Tau, Boguty Mountains, 

desert at foot of rocky mountain near Sary Chagan). Endemic? Type in 

Leningrad. 

20. H. acutiflorum Kar. et Kir. in Bull. Soc. Nat. Mosc. XV (1842) 

406; Boiss. Fl. or. IV, 139; Bge. in Mém. Acad. Peétersb. sav. étrang. 
WILL, BOOS ALielos. IMLS INO SIs5. IUD LOsle 

Perennial; stem green, not white-shiny, with sparse downy hairs, fruticose, 

many times furcately branching from base, rarely simple, 5—10 to 30cm 

high; petioles rather long hairy, half length of or as long as blade; blade 
1—3 em long, ovate-elliptic to lanceolate-elliptic, acutish, small, cuneately 

tapering at base, rarely rounded, sparsely downy, with hairs borne on 

tubercles, sometimes canescent beneath (nearly as in H. micranthum 

Bge.), subglabrous above. Scorpioid cymes extra-axillary, often opposite 

leaf, numerous, on spreading, downy peduncles, loose, short, subcapitate, 

rarely elongate, with 3—7 flowers on short pedicels almost as long as calyx; 

flowers small; calyx canescent-villous, ca. 2mm long at first, ca. 3-—4mm 

long in fruit, its teeth oblong-ovate, subacute, stellately spreading after 

abscission of nutlets; corolla 3mm long, tubular, with retrorse hairs out- 

side, its limb very small, lobes ovate-lanceolate, acute, of length of tube, 

with smaller, intercalary teeth and inverted folds inside throat; anthers 

attached slightly below middle of corolla tube; stigma short-conical, slightly 

shorter than glabrous style, downy; nutlets oblong-linear, obtuse, inflated 

dorsally, covered with long, sericeous hairs appressed below, rarely glabrous, 

3mm long. April—June. 

Nandyvadeseutsy =, Gentes eNsiaa Ballas Ae = Gains,  Koyrz. hey italics Ke 

Endemic. Described from sands near Arganata (near the eastern end of 

Lake Balkhash), from the collections of Karelin and Kirilov. Type in Moscow, 

cotype in Leningrad. 

Note. This species is clearly related to the two species in the preceding 

section, notably with H. parvulum M. Pop. As inthe pair of perennial 

SOSCISS Isl, | Mice Oumeionl © wlicd —= Nels HA SU A~OUC SS, wae lalenameile. lelS jo SLic wl = 

lum must be viewed as the progeniter of the sandy-desert H. acutiflorum, 

with characters of both the hamada, small-flowered species of the section 

Agoraea and the much more divergent H. micranthum Bge., which has 

many characters in common with our perennial species of section Catoxys, 

e. g., acute corolla lobes, long hairs of the nutlets, etc. 

21. H. micranthum (Pall.) Bge. in Mém. Acad. Pétersb. sav. étrang. 
VII (1854) 399: Boiss. Fl. or. IV, 138 (H. micranthos); Kuzn. in Mat. 
Il, HKeiwik, IDV, 2s leeelelay 2iacl Gies) IM, IBnascjo, IROSSiblg U7D El, waa ie eli 

thos (Pall.) Bge.]; M. Pop. in Tr. Bot. Sada, XLII, 232. - Onosma 
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micranthos Pall. It. I1(1773) 485: App. 734, tab. L.— Tournefortia 
micranthos DC. Prodr. X (1846) 67; Ldb. Fl. Ross. III, 98. 

Perennial; stem subglabrous, with solitary bristles and tubercles, 

yellowish-white, many times furcately branching from or nearly from base, 

fruticose, rarely simple, 10—20cm high; petioles thin, rather long, hairy, 

ie length of blade; blade green, 1—2.5 cm long, oblong or ovate-oblong, 

rounded or slightly cordate at base, acutish or obtusish, gray beneath, with 

dense short bristles borne on tubercles, subglabrous, with sparse tubercles 

above. Racemes extra-axillary, often opposite leaf, many, on thin spreading 

peduncles, very loose, with 3—5 flowers sessile on thin spreading pedicels 

152 as long as or 2—4 times as long as calyx; flowers small; calyx canescent, 

ca. 2mm long at first, 4—5 mm long in fruit, its lobes oblong, subacute; 

corolla 3 mm long, whitish, tubular, the limb very small, lobes ovate- 

lanceolate, acute, We length of tube, which is covered outside with retrorse 

hairs; intervals between corolla teeth broadening, nearly rectilinearly 

dissected; anthers attached slightly above middle of corolla tube; stigma 

elongate- conical, downy, slightly longer than downy style; nutlets long- 

oblong, obtuse, dorsally inflated, covered with 5mm long sericeous hairs 

appressed below. 

Note. Morphologically, this is one of the most amazing species among 

the ancient Mediterranean Heliotropium, which are very different from 

the American Heliotropium, and should perhaps be separated from them. 

H. micranthum stands out among them as they stand out in relation to 

the American species. The specific characters of our species are very 

long peduncles, calyces markedly elongating (3 times) in fruit, and narrow, 
elongate nutlets. The only related species (by section) is H. acutiflorum 
Kar. et Kir., which resembles the non-sandy-desert species of Helio- 

tropium of the flora of the ancient Mediterranean far more than H. mi- 

cranthum resembles them. H. acutiflorum links H. micranthum 

with the hamada species H. parvulum M. Pop. (deserts on Ili River), 
H. litvinovii M. Pop. (Kopet Dagh), and H. gracillimum Bge. (Iran). 

Section Pseudonosma is certainly closest to Catoxys. In the structure 

of the corolla, aestivation of its lobes, by the leaves and their pubescence, 

Pseudonosma is very similar to some species of Catoxys,e.g., H. dasy- 

Case piuiim, Hy auiejhie i, SH yeaa nic um sand others. sh venetnenpuies 

scence of the nutlets is very reminiscent of that in H. dasycarpum or 

H. aucheri. What distinguishes them from the species of this section is 

the annual root and the calyx accrescent in fruit, on the one hand, and the 

position and character of the scorpioid cymes, onthe other. These latter 

are unusually profuse in the fruticose specimens, all along the stem; they 

are far remote from the nearest leaves, which are on the other side. Thus 

each scorpioid cyme is borne on a rather long stipe, being a terminal in- 

florescence it soon shifts the developing lateral branch to one side and 

becomes lateral, and its stipe is markedly accrescent with the lateral branch, 

which it overtops. This process repeats itself, i.e., the lateral branch of 

the first order shifts the lateral branch of the second order, ete. The 

153 overall structure of stems represents a sympodium giving the impression 

of being monopodial, bearing seemingly lateral scorpioid cymes which are 

in fact terminal inflorescences. 
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Some of this development is also observed in species of Catoxys where 

this process is confined to the apex of the stems, whereas in species of 

Pseudonosma it extends to their base. 

Section 5. PIPTOCLAINA (G. Don) Endl. Gen. pl. (1840) 1402; DC. 

iProdir DX, 133; lidbs bl Ross, Ml; 985) Gurke in) hnel; — Pr. Pilanzent. 

IV, 3a (1893) 93; Kuzn. in Mat. Fl. Kavk. IV, 2, 85.— Gen. Piptoclaina 
G. Don, Syst. Gard. IV (1838) 308 et 364. — Sect. Piptoclaina Bge. in Bull. 

Soc. Nat. Mosc. XLII (1869) AGO BOSS Lemons sin UZba— Ovarayawatla 

3 rudimentary lobes, only one nutlet developing. Calyx shortly 5-toothed, 

growing over fruit and abscissing with it. Corolla lobes imbricate in bud, 
oblong, obtuse. Annuals. Flowers white. 

oe, Ie, cybjorbeubran Ibn, Syon joll, ((CN7/5s})) WHOS ID, leieeele, IDK, Waso iblo, IPL, 

ROSS5 IIL, OS ICUS TL Ore, IN, WAKE SbwAm, “aie WMileia, IMS iene, IAW, Za. 

Sa; 1Clarke an Hook. Hl) Brits ind. DVee149;) Grosse., Hil. Kavk. Til 247. 

IZOjOOKy aM “Wie; IOS SAC, MILI Zito — Wess ieyelas, ies Il’ Garaons DCWAuOl, 

Labo eel junk oe 

Annual plant branching from base; stems spreading, ascending, the 

central often erect, 5—20 cm long, spreading-branching, weak, white-gray, 

with appressed down and rough, longer hairs; leaves on rather long petioles, 

oT length of blade, fine haired like stems; blade ovate or oblong-oval, obtuse, 

1—2 cm long, both surfaces white-gray, with dense, appressed down, cuneate 

or rounded-cuneate at base, nerves depressed above, slightly protruding 

beneath. Scorpioid cymes lateral and terminal, short, compact, single or 

in pairs, not overtopping upper leaves; flowers sessile; calyx canescent, 

2mm long at first, 4—5 mm in fruit, compactly enveloping fruit, its teeth 

small, oblong, obtuse; corolla 2—3 mm long, downy outside, the small limb 

with ovate, obtuse lobes; anthers linear, attached below middle of corolla 

tube; stigma short-conical, downy, as long as glabrous style; fruit ovoid, 

flat nutlet on one side, inflated on the other, glabrous, slightly tuber- 

culate-rugose, with what appears to be a narrow, winglike rim along margin, 
4—9mm long. June—August. 

Inundated and slightly solonetzic localities in the semi-desert belt. — 

Caucasus: E. Transc., Tal.; Centr. Asia: Kara K. (southeastern part), 
T. Sh. (Kara-Tau). Gen. distr.: Med., Ind.-Him., tropical Africa. 
Described from S. France. Type in London. 

Note. As rightly claimed by Bunge in his lengthy description of the 

154 fruit (l.c. 284—285), the fruit in this species is so distinctive that as pro- 
posed by Don a separate genus would be fully justified. The only obstacle 

would be H. malabaricum from tropical India, which is just a race of 

our species, normally having fruits of 4, rarely 2—3,nutlets. In H. supi- 

num the three empty lobes of the ovary persist with their flat side adnate 

to the center. The style also shifts and becomes lateral. 

Tribe 2. LITHOSPERMEAE DC. in Meisn. Comm. (1836—1843) 189; DC. 
IPiceyelie, 26 (UGAS) Br. 

Calyx mostly regular, cleft nearly to base into 5 linear or lanceolate 

lobes, elongating in fruit, or changing little, though its base sometimes 
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hardens slightly and bears tuberculate protuberances, or becomes penta- 

gonal (Arnebia section Cornutae,Onosma subgenus Aponosma), 

Corolla of variable size and color, actinomorphic, brachymorphic (sub- 

tribe Trigonotideae), mesomorphic (subtribe Eulithospermeae and others) 

or dolychomorphic (subtribe Onosmeae, Moltkieae), usually without scales 

in throat, smooth or with longitudinal folds, rarely with scales (subtribe 

Trigonotideae, Bothriospermum, some Eulithospermeae, for example some 

Lithospermum). Anthers on short filaments in corolla tube or in its ~ 

throat usually not exserted (Moltkia, some Onosma, Mertensia), 

obtuse or with acute scarious apical appendage (Onosma, some Litho- 

spermum),baseof locules acute, sometimes sagittate, attached to filament 

above base, sometimes nearly at base (Moltkia). Style with entire (Tri- 
gonotideae) or 2-lobed stigma or cleft into 2 short or 4 longer branches 

(Arnebia, Stenosolen ium). Nutlets erect or curved inward, some- 

times vertical, reniformly curved (Bothriospermum), sessile on flat 

or slightly conical (pyramidal) torus (gynobase) with nearly flat or slightly 
inflated basal cicatrice, without broad attachment or fleshy appendage and 

thickened margin, sometimes (Trigonotideae, Alkanna and Stenosole- 

nium) nutlets attenuate to small, hollow or not solid stalk and then torus 

slightly pyramidal. Nutlets small, borne near apex, smooth or tuberculate, 

rugose, very rarely downy, always without anchorlike bristles, without broad 

wings, very rarely with narrow marginal wing (some Mert.ensia from 

Trigonotideae). 

Subtribe 1. EULITHOSPERMEAE M. Pop.— Corolla usually mesomorphic, 

the tube more or less elongate with rotate, patelliform or campanulate limb, 

mostly without scales. Anthers not protruding, obtuse or with small apical 

appendage. Stigma often 2-parted or 2-lobed. Nutlets with broad, flat or 

nearly flat cicatrice, borne at base of torus. Nutlets generally ovoid, usually 

erect, more or less acute, rarely slightly curved with apex turned more or 

less towards style, pericarp firm, nearly stony, smooth, appearing polished, 

or rugose-tuberculate. 

Genus 1186. LITHOSPERMUM * L. 

L. Sp. pl. (1753) 132. 

Calyx divided nearly to base into 5 even, usually linear lobes elongating 

but otherwise not changing in fruit; corolla actinomorphic, 5-merous, white, 

yellow or violet, its tube as long as calyx (nearly brachymorphic) or longer, 

sometimes twice as long, usually downy outside; limb usually campanulate, 

rarely patelliform, neither flat, not tuberculate, with oblong or ovate, obtuse 

lobes, with velutinous, longitudinal scales in throat or with small, velutinous 

scales, rarely without folds or scales and then downy inside, usually with 

ring of small scales, or thickened in lower part of tube to a protective ring 

covering access to nectar, rarely without such a ring; anthers attached near 

throat or below, sometimes at base of tube on very short filaments, not 

*.From the Greek lithos — stone, sperma —seed, referring to the plant's hard seeds. 
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exserted, usually oblong, obtuse, acute or with small mucronate appendage, 
glabrous; style more or less long, not exserted from throat, entire, not 

bifurcate; stigma entire or indistinctly 2-lobed, capitate, small. Nutlets 

on flat torus, triangular- rounded in profile, with inflated or flat pedestal, 

erect, often ovoid, sometimes smooth, lustrous, white or gray, sometimes 

(in the USSR only in annual fruits) rugose-tuberculate, 2-6 mm long, with 

short acute erect apex. 

Note. A very large and heterogeneous genus of up to 100 species, and 

the only genus of the tribe which is nearly universally distributed (with 

the exception of Australia). The largest number and greatest diversity of 

species are found’in North America, in parts of South America, the Medi- 

terranean area and Africa. Only 7 species grow in the USSR. 

An important study is H. Spengler's Der Blitenbau von Lithosper- 

mum (Osterr. Bot. Zeitschr. LXVIII (1919) Nos. 5—7, pp. 109-123), 

Ike Perennial herbs, 40—100 cm high. Nutlets smooth, lustrous, appear- 

UGS (XOUMUST NEL, TONE TALI NSTOUUEIS “3-5 GG 6 yh eGo os Bo oo Bo bo Oa Oo One 

aE Annual, sometimes overwintering (biennial?) plants, 5—20 cm (rarely 
to 30cm) high. Nutlets tuberculate-rugose or finely verrucose- 

tuberculate, usually dark gray or yellowish-gray. (Section Rhyti- 

SyoveuerecMboeeln Ieaelhe) ID KO) rare anche ed 308 male ee, Ro Zan id 
2s Corolla mesomorphic, 15—20mm long, violet or yellow. Throat of 

corolla with longitudinal velutinous folds, not scales. In addition 

to flowering stems the rhizomes bear sterile, spreading or inclined 

ShHOoOrsOrRErOsetvestom radi calmleaiesSir gary clnal miMiau cit Mima sent 1). 

+ Corolla nearly 6—9 mm long (brachymorphic), whitish. Rhizome 

produces only erect, flowering stems (neither sterile shoots nor 

rosettes). Corolla with small velutinous scales in throat. (Section 

ruMleit Osi eerstra wre HP EAE RN LN Wi) NR SS ts LAY OD) Be iar SORE 

3. Corolla violet, 15mm long. Plants with flowering and sterile 

stems, erect at first, later drooping or spreading. Leaves 

1-nerved, lanceolate. Rhizome rather thin. (Steppe belt of 

European part of the USSR and light forests and shrubby forma- 

tions in the Caucasus.) (Section Margarospermum Rchb.)........ 

SRM ones Mamerion ailsMte rs ence ey 5 van cea ee Psi acme ttt. 3 SL eaters 1. L. purpureo-coeruleum L. 

F Corolla yellow, 20mm long. Rhizome produces flowering stems 

and rosettes of radical leaves. All leaves with prominent median 

and several pairs of looped lateral nerves. Rhizome thicker 

(western half of Tien Shan). (Section Pseudomacrotomia M. Pop.).. . 
Me OME eh Neti remra remotes semen tot ces tial nome #2 2. L. tschimganicum B. Fedtsch. 

4, Corolla 8—9mm long. Nutlets grayish white. Leaves oblong, 

with 2 pairs of prominent lateral nerves. More profusely 

pubescent, hairs on stem spreading. Root dark red, producing 

By. Chel) (IME Wen DIE Veins Ls: AG MuRmAls lel 216 3. L. erythrorhizon Sieb. et Zucc. 
oP Corolla 6—7 mm long. Nutlets white. Leaves lanceolate, with 

1 pair of prominent lateral nerves. Stems and leaves with sparser, 

appressed hairs. Root dark brown, not yielding dye. (European 

part of USSR, Caucasus, Central Asia, W. Siberia). . 4. L. officinale L. 

Oo. Corolla yellow, tube downy outside and inside, without scales or 

folds. Leaves linear, acute. Entire plant, especially calyx, covered 
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with coarse, spreading, white hairs. Scorpioid cymes compact 

even in fruit. Nutlets yellowish-gray, gibbous, with sharply 

defined lateral processes. Often overwintering and apparently 

biennial. (Confined to southern shore of the Crimea).......... 

. 5 Kelmopelicnn aarseel Peai a dem catia: caiman Nana ote ete ait Bo iGe eieysilierasy (QL) Wein. 
a Corolla white (sometimes yellowish) or violet, glabrous inside, 

with velutinous, longitudinal folds in throat. Anthers at lower ~ 

part of tube, oblong, with small acute apical appendage. Leaves 

obtuse, lanceolate or oblong-linear. Hairs semi-appressed....... 6. 

6. Corolla violet, its tube narrow, longer than limb. Inflorescence 

with rufous-yellow hairs (hairy-bristly). Scorpioid cymes 

compact, elongating little in fruit. Sepals converging in fruit, 

covering nutlets, not divaricate. Nutlets finely tuberculate, not 

prominently plicate-tuberculate, with sharply defined lateral 

processes, gibbous. (Confined to southernmost parts of the USSR: 

E. Transcaucasia (very rare), Turkmenia, Astrakhan (introduced?)) 
Ae SEAMEN aN ioe tera Tt areG ator TOME One iG SES, Ole Tob 6. L. tenuiflorum L. f. 

ata Corolla violet or white (slightly yellowish), limb as long as tube. 

Scorpioid cymes very elongate, loose with divergent calyx strongly 

spreading in fruit. Nutlets without distinct lateral processes, 

prominently tuberculate-plicate, sometimes also finely tuberculate 

aig cl eh sn About teigier oi Saisie Mba Non oiirelavel Sy atnlcilGe AARON seuglra nim ey Mela Rell 7. L. arvense L. 

Section 1. MARGAROSPERMUM Rchb. Fl. Germ. exc. I (1830) 337; 

Ldb. Fl. Ross. III, 131.— Corolla medium-sized, violet, without scales in 

throat but with velutinous, longitudinal folds and protective basal ring. 

Nutlets smooth or slightly dotted-pitted, not rugose-tuberculate. In our 

species the rhizome produces besides fertile stems also sterile ones which 

droop later or fall to the ground. 

Note. Both range and characters of this section are poorly delimited. 

Reichenbach (1. c.) included in it only our species, which Spach (Hist. Vég. 

Phan. IX (1840) 31) promoted to a genus very close to Lithospermum. 
Grisebach separated Lithodora, the section with the subshrubby, violet- 

flowered Mediterranean species; De Candolle included Lithodora Griseb. 

in Margarcspermum. 

1, L. purpureo-coeruleum L. Sp. pl. (1753) 132; Ldb, Fl. Ross, lll 
ISMl a IBYoHSs IMIS Cre, IW, ASS Slauagul’o.. ILS Il; Ass Ereosisjen, WM ie 

0, AGOL—ikege lexelalsy, Wes Ih Cerenng SW, elds WIA CIGIS)S iekeer, Wil, Il, 

W5 Spits BA ere i Sibley euatel Glas apse" Teleido), IMS (Caw, INO, Za 7. 

Perennial; rhizome short, becoming woody, dark, thin with few short 

branches, the sturdy, adventitious roots producing few stems, some flowering, 

others sterile, as long as fertile roots, later drooping or decumbent; 

rhizomes not producing rosette fertile and sterile stems 30—50 cm high, 

not branching, spreading-hairy, densely leafy; leaves, except the lower, 

broadly linear, lanceolate, with 1 prominent median nerve, without prominent 

lateral nerves, flat, sessile, acute, 2—4 cm long, with slightly appressed 

sparse hairs, dark above, paler beneath. Inflorescences at apices of stems, 

of short, few-flowered, loose cymes furcately arranged in groups of 2—3, 
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PLATE IX. 1—Lithospermum tschimganicum B. Fedtsch, 2—L. tenuiflorum L. f. 
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rarely single; bracts lanceolate, acute, longer than flowers; calyx with 

narrow lanceolate lobes, 10—15 mm long in fruit, covered with white, spread- 

ing, bristly hairs; corolla blue-violet, changing in hue, rather large, 15mm 
long, its limb ca. 10mm across, its tube as long as limb, downy outside 

(hairs also on lower part of limb): limb campanulate, its lobes ovate, obtuse, 

half length of limb, velutinous, the tube with longitudinal folds in throat; 

fruit stalks short, thickish; nutlets ca. 4—5 mm long, ovoid, obtuse, white, 

smooth, lustrous. April—June. 

Central European species of the beech-oak complex, in light forests, 

shrubby formations, mountains to central belt. — European part: U. Dns., 

M. Dnp., V.-Don, Bes., Bl., L. Don, Crim.; Caucasus: everywhere. Gen. 

distr.: Iran. (N. Iran), Bal.-As. Min., Med. (S. Europe), Centr. Eur. 
Described from Hungary, Spain, etc. Type in London. 

Note. This species, sounlike our other species, is very close to the 

Pyrenean L. gastoni Benth. and even closer to the Japanese L. zollin- 

Seiel Sicd, Gi Auce, Ul, jeisOmlewicd/N, Greeny), 

~ 

Section 2. PSEUDOMACROTOMIA M. Pop. — Corolla medium-sized, 

yellow, without scales, with velutinous- glandular, longitudinal folds in throat, 

with indistinct protective ring in lower part of tube. Rhizome bearing 

fertile stems and sterile rosettes, no sterile shoots. 

2. L. tschimganicum B. Fedtsch. in Izv. Bot. Sada, V, 1 (1906) 42; 
Lipski in irae Bot saday eave 4215 —aiVira ei ot Omar) Ss eh marsrananieral 

M. Pop. in-Zakir. Burachn. Zeravsh. (1941) 24. 
Perennial; rhizome and root dark, not yielding dye; 2 cm thick, rhizome 

multicipital bearing 1—3 fertile stems and 1 rosette; radical leaves oblong- 
elliptic, gradually attenuate to short petiole, with petiole 10—20 cm long, 

1—2(3) cm wide, with 3—4 pairs of prominent lateral and median nerves, the 
former sometimes forming loop, covered with soft downy hairs, grayish- 

green, acute; stems 20—6C cm high, densely leafy, with spreading hairs, 

nearly villous, with narrow, squamiform leaves beneath; other cauline 

leaves grayish-green, oblong-lanceolate, acute, downy-haired, with median 

nerve and few (2—3) pairs of prominent lateral nerves often with looplike 

anastomoses, sessile, 3—6(8)cm long, 1—2 (3) cm wide, turned upward. 
Scorpioid cymes short, compact at first, few-flowered, 1—3 arranged sub- 

capitately at ends of stems, slightly elongating and straightening in fruit; 

bracts lanceolate, almost as long as flowers; pedicels very short; calyx 

ca. 8mm long in flower, its lobes linear, hairy, 10—12 mm long in fruit; 

corolla yellow, tube almost 15mm long, sparsely downy-hairy outside, limb 

small, campanulate, 7—9 mm across, the lobes oblong, obtuse, with slightly 

undulant margin, long longitudinal folds densely covered with short glandular 

hairs penetrating far into throat of corolla, else tube glabrous inside, with 

indistinct, glabrous basal protective ring of a row of small thickenings; 

anthers on very short filaments attached in throat, oblong, obtuse, ca. 2mm 

long; style long, ca. 18mm long; stigma capitate, entire; nutlets ovoid, 

large, 5—6 cm long, with obtuse ventral keel, dorsally rounded, slightly 

gibbous, smooth, lustrous, with sparse dotted pits, grayish (white- to dark- 

gray), acute. April—May. (Plate IX, Figure 1.) 
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Herbaceous slopes in semi-desert belt, usually among shrubs.— Centr. 

Asia: T. Sh. (Alma-Ata, Kirghiz Range, Talas Ala-Tau, Fergana Range), 

Pam.-Al. (Osh, Upper Zeravshan). Endemic. Described from Talas Ala- 

Tau (Chimgan). Type in Leningrad. 
Note. Avery unique species of Lithospermum; in habit, presence of 

radical leaves, and flowers with long, tubular corolla closer to Macroto- 

mia (particularly M. ugamensis M. Pop.). However, the entire, not 

bifurcated stigma makes ita Lithospermum. It somewhat resembles 

the violet European species of section Margarospermum, notably the 

Pyrenean L. gastoni Benth. Related species may occur in NW China, 

e.g.,Kansu. The leaves somewhat resemble those of L. erythrorhizon 

Sieb. et Zucc.; the flowers are quite different. 

Section 3. EULITHOSPERMUM DC. Prodr. X (1846) 76.— Flowers 

whitish, small (to medium large); with small velutinous scales instead of 

longitudinal folds in throat of corolla; sterile shoots and radical rosettes 

of leaves absent. Apparently a chiefly North American section with smooth, 

lustrous nutlets. 

3. L. erythrorhizon Sieb. et Zucc. in Abhandl. Akad. Munchen, IV, 3 

(1846) 149; Kom. and Alis.,Opred. rast. Dal'nevost. kr. II, 888.—Ic.: 

wgerull, IPL, dei. Il, Halo. SO Soreciveileies Woes uel, Il setreys bil 

Perennial; root not thick, obliquely vertical, netted-fibrous, dark red, 

yielding dye, producing 1—3 stems; stems 50—80(100)cm high, erect, with 

rather profuse downy hair, usually with some erect branches only above; 

leaves many, oblong-lanceolate or oblong, the uppermost lanceolate, 

upright, flat, median and 2—4 lateral nerves prominent beneath, canescent, 

with rather dense downy hair; lowermost leaves squamiform. Scorpioid 

racemes short,terminal,in fruit erect, rather loose; bracts lanceolate, 

usually longer than flowers; flowers medium large, usually small, yellowish- 

white; calyx with white bristly hairs, its lobes linear, 4—5 mm long, as long 

as corolla tube, 10—15 mm long in fruit; corolla with short tube downy out- 

side with short velutinous scales in throat; limb rather flat, 5—8 mm across; 

fruit stalks 3-6 mm long, slightly thickened; nutlets smooth, lustrous, 

brownish, 3—4mm long, smooth, sometimes with dotted pits. June. 

Dry stony slopes among shrubby thickets.— Far East: Uss.,Sakh. (and 

the Kurile Islands). Gen. distr.: China, Japan. Described from Japan. 

Type in Munich. 

Note. This species is close to L. officinale, with which it is often 

united and with which it is vicariant, although in some characters it re- 

sembles among others the North American. L. latifolium Mchx. It 

differs from L. officinale in the red root, rough hairs of the stem, 
broader and more downy leaves (with the exception of the broadleaved forms 

of L. officinale), 2—3 pairs of protruding lateral nerves, slightly larger 

flowers and brownish, not purely white,nutlets. In the original description 

it is mistakenly reported as an annual. 

A by, GMMCHOENE I, So, joilh (lyas)) Wee iecliyg al, IOs, Wl, ISOs Grroskcs 

Ile Issehyiscs WOLG ZAGER IGA a MLE eho silo), IDC AZT) ites S laxelalloa Ikon deve 
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Greig, PVE Wajlse Jeers IUGR IM, WA Sto eile, Cloat, siilils) eval Biles 

Spengler, l.c. tab. I, f. 9a and 9b.— Exs.: Billot, Fl. Gall. et Germ. 

No. 1535. 

Perennial; stems 50—100cm high, with short, appressed down or nearly 

smooth, usually with thin, spreading branchlets above, sometimes paniculately 

branching; leaves dense, lanceolate, 5—10mm wide, rarely oblong-lanceolate, 

163 long-acuminate, with 1 median and 2 lateral nerves, prominent beneath, with 

sparse appressed hairy down, lower leaves squamiform. Flowers in short 

scorpioid cymes in racemes or umbels in upper branching part of stem, 

dense at first, in fruit strongly elongate, loose and erect; flowers white or 

yellowish-white, mostly small; calyx ca. 4mm long, its lobes linear, white- 

bristly, elongating to 10 mm in fruit; corolla slightly protruding from calyx, 
its tube slightly downy outside, the limb broadly campanulate, 4—5 mm 

across, with oblong, obtuse lobes; scales in throat short, downy; fruit stalks 

thin, erect, distinct, 2—5 mm long; nutlets white, lustrous, smooth, ovoid or 

oblong,ca. 3mm high. April—June. 

Shrubs, bright weedy forests, sometimes in weedy habitats. — European 

part: nearly everywhere except for the Arctic, but further south more 

frequent in forest steppes and steppes than in the forest zone, Crim.; 

Caucasus: everywhere; Siberia: to Baikal in the east; Centr. Asia: nearly 

everywhere in mountainous parts and sporadic. Gen. distr.: Iran., Arm.- 

Kurd., Bal.-As. Min., Med., Centr. Eur., Mong. Described from Europe. 

Type in London. 

Note. There is a form with broad leaves, with 5 prominent nerves 

beneath. In some respects this resembles L. erythrorhizon, near 

Kustanai on the Tobol River (fr. VII 1906 Fedoseev). 

Section 4. RHYTISPERMUM (Link) DC. Prodr. X (1846) 73; Boiss. FI. 
or. IV. 216; Kuzn. in Mat. Fl. Kavk. IV, 2(1913) 398.— Genus Rhyti- 
spermum Link, Handbuch, I (1829) 579.— Annuals. Flowers small. 
Nutlets tuberculate-rugose, usually gray or yellowish-gray, often with 

distinctly disarticulated apex. Corolla throat with oblong, velutinous folds, 

scales or scales and folds lacking. 

Series 1. Apula M. Pop. — Corolla yellow, its tube downy inside, with- 

out scales or folds in throat. 

5. L. apulum (L.) Vahl, Symb. II (1790) 32; DC. Prodr. X, 75; Boiss. 
1M res IWS lie Slot. IM I AS, — INOS @ tls emia, Ib, Syo5 jell. 

(1753) 131.—> L. strigosum M. Bi FI taur/-cauc. Tl (1818)i21 De: 
Prodry xX; “5.— les: ble sGraeca, tab: 158; Schillecht; Fl] Deutschiavedaror 

XIX, tab. 1920; Spengler,l].c. tab. I, f. 3a and 3b. — Exs.: Schultz, Herb: 

norm. No. 1102. 

Annual; stem erect, 10—30 cm high, simple, sometimes branching from 

base and apparently multicaulescent, like leaves with coarse spreading 

bristles; leaves directed upward, oblong-linear, sometimes sublinear, 

rather numerous, acutish or even acute, with spreading bristles; over- 

wintering individuals (forms?) with a rosette of elongate and linear leaves 
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164 which die at flowering. Inflorescence of one or more terminal, short, dense 

165 

scorpioid cyme (racemes), dense also in fruit; bracts linear or lanceolate- 

linear, slightly exceeding or not exceeding flowers, white-bristly; calyx to 

10mm long in fruit, with dense white bristles, its lobes linear in flower, in 

fruit lanceolate-linear, acute, converging, ca. 4mm long; corolla small, 

7—8 mm long, yellow, its tube thin, downy outside; lobes of limb oblong, 

glabrous, the limb nearly half length of tube, tube hairy inside, with a pro- 

tective ring of small scales below; anthers attached inside tube, oval, acute; 

nutlets ca. 4—5 mm high, nearly smooth or finely tuberculate dorsally, 

lustrous, brownish, its sides finely tuberculate, with distinctly developed 

shoulders at middle, its apex laterally compressed, gibbous. April. 

Stony slopes, dry pastures. — European part: Crim. (southern shore). 

Gen. distr.: Bal.-As. Min., Med. Described from S, Italy. Type in 

London. 

Note. This Mediterranean species reaches in the USSR the eastern 

limit of its distribution. In many characters it is reminiscent of L. tenui- 

florum, but its leaves are narrower, the pubescence is more spreading 

and white; and the leaves do not turn yellow, even in the inflorescence; 

unlike the group of L. arvense (Spengler, 1.c. 111) the corolla is yellow, 
not blue, hairy inside. For some strange reason Bieberstein writes in his 

description of L. strigosum: ‘corolla minima purpurascens.'' According 
to Bentham and Hooker (1. c. 861), the less deeply cleft calyx of this species 

should be placed with the Canary Islands species in a special section. 

Series 2. Arvensia M. Pop. — Corolla violet or whitish; corolla tube 

glabrous inside. 

62s tenuitlorum, faeSuppl: (4781) 130: DCs Prodr. XX; 75: ldb. 

Ml, JOSS, UNL, ISOs  Iskonsysy.) el copes IW AES Slaweneiliren satis IM 48) my 

L. fulvidulum Bert. Misc. 1 (1842) 13.— Myosotis tenuiflora 
Wary eeoElepelay Dam 824s — lick alatcqualen meateolla tabes 13s) VivaMlecustaby 
Ite xse:) Hie Pailaest. (excl) Now 160; 

Annual; stem 5—15(20)cm high, erect, simple or branching (sometimes 
from base), covered with sparse, semi-appressed, antrorse hairs; lower 

leaves slightly spatulate, short-petioled, obtuse, the median oblong-linear, 

sessile, obtuse, with semi-appressed, white-bristly hairs; hairs of upper 

surface on small tubercles. Scorpioid racemes (cymes) terminal on stems 

and branches, short, dense, usually with rufous hairs, not elongate even in 

fruit; bracts sublinear, obtuse, slightly longer than flowers, hairy- ciliate; 

calyx 4mm long in flower, to 10mm in fruit, its lobes lanceolate-linear, 

densely rufous-bristly-hairy, not divaricate in fruit; fruit stalks very short, 

thickish; corolla violet-blue, small, 5—6 mm long, the long thin tube with 

appressed hairs outside, tigi times as long as limb, limb campanulate, with 

rather narrow lobes, ca. 2mm across, lobes glabrous beneath; nutlets ca. 

9mm high, generally ovoid, densely and finely tuberculate, gibbous, with 

strongly developed lateral shoulders at middle, their apex laterally com- 

pressed; nutlets yellowish-gray, lustrous. March—April. (Plate IX, 

Figure 2.) 
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Stony slopes in southern semi-desert. — European part: L. V. (near 

Astrakhan); Caucasus: E. Transc. (Boz-Dag); Centr. Asia: Mtn. Turkm., 

Kara K. (Krasnovodsk) — confined to the southernmost parts of Turkmenia 

where it reaches its northern boundary. Gen. distr.: Bal.-As. Min. 

(Greece, Asia Minor), Iran., Med. (Syria, Palestine), N. Afr. Described 
from Egypt. Type in London? 

Ua OS Ereyemce ln Soy jolly (Class) Use Iielo, IM, Ios, WIL, 28> Sorelle. 
Me OSS iebvaa ta Wiis Il, kek Iny, @, SOS kKiadl Il “eye, Silo, IDS. 
2278.— L. incrassatum Guss. Ind. Sem. V (1826) 6; Prodr. Fl. Sic. 
2015" DE Prod, (4: Boiss hon IVe wih, Sr eats) bit Ope operated 

Griseb. Spic. Fl. Rumel. 11 (1844) 86; Grossg., Fl. Kavk. III, 269. — 
L. calycinum Wettst. in Denkschrift. Akad. Wien, L (1885) 30, non 

Moris, 1834.— L. czernjaevii Klok. et Shost. inIzv. Kiev. bot. sada, 

XIV (1932) 3, nomen; Trudy N.-d. inst. bot. I1(1936) 75.— Ic.: Rchb. Ic. 
IMLS (Grerarael, - ROW IMOL, tga) ILS) 5 aks OW, UZ See inleyeni, UR Wl, OW, i, ty Sib Ze 

Sjooureilere eGo Melos lh 1k Ike) elayel io, — IDexsi, 2 (GIRID, IN@, Wily. 

Annual; stem usually single, simple or slightly branching above, robust, 

appressed-hairy above, (5)10—20(40) cm high, sometimes (in race L. sib- 
thorpianum) with ascending branches from base; leaves grayish, oblong- 

linear, small, rarely short-oblong, conversely linear-oblong, lower leaves 

more or less tapering towards base, spatulate, usually obtuse, the median 

and upper leaves sessile, acutish, all leaves flat or with slightly rolled 

margins, more densely appressed (semi-appressed) hairy-bristly above, 

the hairs on tubercles, less hairy and without tubercles beneath; radical 

rosette sometimes present (specimens collected in late fall); spring plants 

without rosette; leaves 1—3(4) cm long, 4—8(10)mm wide. Scorpioid cymes 
few, terminating stems and branches, on simple stems, usually paired and 

forked, at apex of stem, few-flowered, sparse even in flower, rarely dense 

(in race L. ezernjaevii), much elongating with strongly spreading calyx 
in fruit; pedicels very short; bracts usually lanceolate or oblong-linear, 

slightly longer than flowers; calyx small at first, 3—5 mm long, with sub- 

linear, white-hairy lobes, in fruit markedly accrescent, with elongate, 

lanceolate-linear, divaricate lobes not covering fruit; corolla white, straw- 

colored or blue-violet (race L. incrassatum Guss. and var. coeru- 

lescens DC.), sometimes (var. bicolor Bert.) with white limb and 
violet tube, small, 4—6 mm long, hairy-downy outside, the tube slightly 

longer than calyx and as long as campanulate limb, lobes of limb oblong, 

obtuse, usually not more than half length of limb; anthers attached below 

middle of tube, oblong, with apical mucro; fruit stalks short or very short, 

not markedly or markedly obconically thickened (in race L. incrassatum 

Guss.); nutlets gray, slightly shiny or dull, 2—4 mm high, ovoid, finely 

verrucose, heavily tuberculate-plicate, with or without faintly developed 

lateral protuberances, slightly gibbous, suberect; cicatrice slightly inflated, 

rounded. April—June. 

Stony slopes, pastures, waste lands, sands, steppes, rarely in forest zone, 

oases, mountain slopes. — Except for the Arctic rather widespread in the 

USSR, in the European part to 60° N., in Siberia to 57—58°N., in the Baikal 

area rare in the east; absent in the Kuriles and Sakhalin. Gen. distr.: 

Centr) Hur. Meds Bale SANs. Wing. licanes Jia pean Chea ind Him eee sereiiined 

from Europe. Type in London. 
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Note. Many small races related to this species have been described. 

In addition to those in the synonymy there are also some further W. Euro- 

pean races. The type L. arvense has white corollas and rather slightly 

thickened fruit stalks. Var. coerulescens DC. (var. coeruleum 

Griseb.) and L. incrassatum Guss. often occur in the south, notably in 

Central Asia and the Caucasus; I see no way of separating them as a 

distinct species. Some authors regard L. incrassatum Guss. asa 

teratological form, with the ovary buried in the thickened pedicel; though 

this is more or less regular in the Sicilian plant, it is not so in the plant 

of the same name which Boissier and others list for the eastern flora, 

which is not monstrous — it is a form with conically thickened pedicels 

which is distributed over the subtropical zone, together with the blue- 

flowered race with slightly thickened fruit stalks (var. coerulescens 

DC.). In the white-flowered steppe race (of the type L. arvens e) there 

also occur forms with conically thickened fruit stalks (L. gasparrini 

Heldr.). In the Caucasus there are frequent forms with numerous, ascending 

stems, often with narrower corollas (Grossgeim's L. sibthorpianum 

167 Griseb., which Grisebach in his description relates to specimens from the 

Caucasus and Georgia). A similar form bearing white flowers (as in all 

L. arvense) occurs onthe southern shore of the Crimea, near Sevastopol. 

L. sibthorpianum, described from Greece, and seems to be a race of 

maritime sands and cliffs; the Crimean specimens appears to resemble it 

most closely, but I share Boissier's doubt (1. c.) concerning the possibility 

of separating this race into a distinct species. Kuznetsov (in herbarium; 

the pertinent lists were not printed) distinguished the following varieties 

of L. arvense: var. procumbens Kusn. (f. coeruleiflora Kusn. 

and f. albiflora Kusn.) — apparently identical with Grossgeim's L. sib- 

thorpianum —var. laevicarpum Kusn. and var. leucocarpum 

Kusn. Another poorly differentiated formisL. czernjaevii Klok. et Shost., 

an overwintering orbiennial form growing in sands from the Dnieper to the 

Lower Volga and possibly further east, which Klokov believes tobe the wild 

ancestor of the weed L. arvense (s.s.). This hasa rosette of radical leaves, 
usually 2—10 stems, leaves larger and wider than usual in L. arvense, 

2—5 cm long, 5-10 mm wide, often with crisped-hairy margin, scorpioid 

cymes denser, subcapitate in flower, with larger glandular-downy bracts, 

corolla whitish, slightly larger than in L. arvense. 

Genus 1187. MACROTOMIA* DC. 

DC. in Meisn. Comm. (1836-1843) 90 et in Prodr. X (1846) 26, em. Boiss. Fl. or. IV, 211.— Munbya 

Boiss. Diagn. I, 11 (1849) 114.— Aipyanthus Stev. in Bull. Nat. Mosc. XXIV (1851) 600 et Johnst. in 

Contrib. Gray Herb. LXXIII (1924) 47.— Leptanthe Klotzsch in Bot. Ergebn. Waldemar Reise (1862) 95, 

tab. 63. 

Calyx parted nearly to base into 5 equal usually linear or linear-lan- 

ceolate lobes, more or less elongating in fruit, especially in section Lep- 

tanthe. Corolla regular or nearly so, with long tube, downy outside, with 

campanulate or nearly rotate (section Aipyanthus) limb, medium-sized 

* From the Greek macros — large, long, and tome — slice, cut, probably referring to the deeply cleft 

calyx. 
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(10—20 mm long), red-violet, or yellow, large (20—35 mm long) (section 

Aipyanthus). Throat of corolla without scales or folds, sometimes with 

traces of velutinous hairs. Anthers oblong-linear, 2—4 mm long, obtuse, 

subsessile, attached at middle or upper part of corolla tube or in throat 

(but then slightly protruding), filament very short, nearly median, all 
5 anthers on same level or 2 below and 3 above (M. echioides (L.) Stev.). 
Flowers in all species apparently dimorphic-heterostylous. Style entire 

or hardly dissected; stigmas 2, globular or 1 and deeply 2-lobed, the lobes 

globular. Corolla with protective ring of scales or thickenings. Nutlets 
large, 4—7 mm long, ovoid, erect, plicate-tuberculate or longitudinally pecti- 

nates dorsally, gray or brown. Perennial, low herbs of the alpine belt with 

thick, dark red root, multicipital, producing rosettes of leaves and flowering 

stems. Inflorescence compressed, cylindrical or globose. — Caucasus and 

Central Asia. 

1. Corolla wine-red, turning blue; limb small-campanulate. Inflo- 

rescences small. Nutlets with 3 longitudinal, tuberculate, low 

dorsal ridges. Root markedly reddening. Mountains of Central 

Asian (Sections Munbyai(Boisss)iie. Pop.) sac. seinen ene a ee MD. 
+ Corolla yellow, with long thin tube and broad, flat limb 10—20 mm 

across. Inflorescences larger. Root producing larger or smaller 

amounts of dye. Mountains of the Caucasus. (Section Aepyanthus 

(Stev.) Mey Popy)isiias greet) aduatel anata yg Sale Pile en 8. 
2. Leaves lanceolate or linear, very short-acuminate, strongly bristly, 

with protruding median nerve. Stems spreading-bristly. Anthers 

2.9mm long. Nutlets ca. 4mm high. Tien Shan, Pamir area..... 

we nop cies ol aa, (i beck, oT Sanaa 1. M. euchroma (Royle) Pauls. 
W Leaves oblong or ovate, acute, faintly bristly with 3 protruding 

nerves. Anthers 3—4mm long. Nutlets 5—7mm high. Talas 

va fe etal De hotels Cn COO alan EAE CES nar Bae ene Ul none ich ae Ree 2. M. ugamensis M. Pop. 

3. Plants‘gray-, nearly white-tomentose. Leaves lanceolate to 

linear, radical leaves long-acuminate, with 3 protruding nerves. 

Corolla tube very long, to 30mm; limb orange or yellow, to 20—25 mm 

across, anthers in one ring. Root yielding abundant dye. (Confined 

to forme, iKarnsinecionyand mnvAsiaiVlin@ 1) a) rue ee eee ee 
Sel be: ep CRN METAL lace eee 4 da pani 3. M. densiflora (Ldb.) Macbride. 

+ Plants greenish with rather soft sparse bristles. Leaves lanceo- 

late- oblong to oblong, green, short-acuminate, with 1 median nerve. 

Corolla tube 15—18 mm long, the limb yellow, with violet spots later 

disappearing. Anthers 2 below, 3 above middle of tube in throat. 

Root) almost without dye\browme) (Caucasus) 475 ails es ee eee 

Section 1. MUNBYA (Boiss.) M. Pop. — Genus Munbya Boiss. I. 
Cyananthae Boiss. l.c. (1849) 115.— Calyx lobes shorter than corolla 

in flower. Inflorescences small, capitate. Corolla wine-red, ca. 15mm 

long, resembling corolla of preceding section. Nutlets tuberculate, with 3 

dorsal ridges almost without shoulders. Although Boissier also referred 

to Munbya the yellow-flowered species (our section Aepyanthus), he placed 

first the violet species of Munbya — Himalayan section. 
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1. M. euchroma (Royle) Pauls. in Bot. Tidskrift, XXVII (1906) 216; 

Lipsk. in Tr. Bot. Sada, XXVI, 305—310.— M. perennis (Schrenk) 
Boiss. Fl. or. IV (1879) 212, in nota; Clarke in Hook. Fl. Brit. Ind. IV, 
Mie Nie yamno chiro alsoiss. Hlesor, Tyvi(1879) 2412. ~My vendoenh = 
roma Hook. et Thoms. ex Henders. and Hume, Jarkand (1873) 328, 
nom.; Boiss. l. c., 212, innota.— Lithospermum euchromon Royle, 

Ill. Bot. Himal. (1839) 305.— Stenosolenium perenne Schrenk, 

Baa ple snove] (1841) 34.— Munbya cyanochroa Boiss. et M. pe- 

rennis Boiss. Diagn. I, 11 (1849) 115.— Arnebia perennis DC. 
Bcodiciea(! 846) 95:e lado Hie Ross, mite 395— A. tiangens DCs daen96. — 

A. euchroma Johnst. in Contrib. Gray Herb. LXXIII (1924) 49. — 
Nitanchiq Ot OdnataysOnlo/smionidieis Rolo et isminrn: anvwinr. Botisadas avi: (1877) 

624.— Ic.: Paulsen, Stud. Veg. Pamir. (1928) 58; M. Popov, quoting 
Baranov in Izv. Turk. otd: Russk. Geogr. obshch. XVII, tab. III, f. 8-15. 

Perennial; low, slightly (sometimes strongly) tufted herb, with habit 
resembling perennial Onosma; root 2 cm thick, dark red; radical leaves 

numerous, lanceolate or lanceolate-linear to linear, 10—15 cm long, 5—10 mm 

wide, acutish, erect, with distinct median nerve, bristly especially along 

margin, gradually tapering to broad petiole; stems few, 10—30cm high, erect, 

spreading-bristly; cauline leaves rather numerous (about 10), lanceolate- 

linear or lanceolate or linear, sessile, 2—5 cm long, less than 10mm wide 

(3—7 mm), with 1 nerve, bristly. Inflorescences of 1—3 short scorpioid 

cymes, sessile at apex of non-branching stems, small, capitate, nearly not 

elongating even infruit; bracts few, linear-lanceolate, not exceeding flower; 

calyx in flower slightly shorter than corolla, ca. 12 mmlong, thebristly linear 

acute lobes 20—25(30) mm long flower; corolla wine-red, the narrow tube ca. 

12—15 mm long limb campanulate, nearly half length of tube, 8 mm across; 

flowers dimorphic: anthers sometimes near middle of corollatube, style 

exserted, stigma distinctly 2-parted, inotherindividuals anthers inthe throat, 

stigma of short style obscurely 2-lobed; lobes of limb ovate-oblong, obtuse, 

halflengthof limb; anthers 2.5 mm long; nutlets 4mm long, ovoid, erect, brown, 

with median and 2 lateral, longitudinal dorsal ridges, sharply keeled ventrally, 

finely tuberculate all over, apex short, compressed laterally. June—July. 

Stony slopes, rarely among rocks in alpine belt.— Centr. Asia: T. Sh., 

Pam.— Al. Gen. distr.: Iran. (S. Iran and Afghanistan), Him., W. Tib. 
Described from W. Himalayas. Type in London, cotype (?) in Leningrad. 

2. M. ugamensis M. Pop. in Izv. Turk. otd. Russk. Geogr. obshch. 

MVIL (1925) 26.— Ic.: ibid., Table Ill, Figures 1—7. 
Perennial; root 2 cm thick, vertical, yielding dye; radical leaves few, 

rather short, ca. 10cm long, lanceolate or oblong-lanceolate, acute, with 

3 sharply protruding nerves, much less bristly than in preceding species; 

stems 20—40 cm high, few, thin, velutinous and slightly glandular-downy, not 

bristly, simple, erect, sometimes flexuose; cauline leaves to 15, oblong or 

ovate, sessile or semi-amplexicaul, with 3 protruding nerves, bristly-ciliate 

along margin, with short appressed bristles on tubercles above, downy- 

hairy beneath, in general pubescence sparse, slightly glandular. Inflo- 

rescences terminal, small, capitate; bracts lanceolate, few, slightly exceeding 

or not exceeding flowers, with long-bristly margin; calyx in flower nearly 

half length of corolla tube, with bristly, lanceolate-linear lobes, elongating 
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in fruit to 20mm; corolla blue-red, glandular-downy outside, 13—15(20) mm 

long, the narrow tube broadening below throat exserted from calyx, the limb 

small, ca. 7-8 mm across with short, ovate, obtuse lobes, slightly velutinous 

towards throat; style 2-parted; anthers in throat, ca. 3—4mm long, oblong, 

lower ends of cells free, mucronate; stigma 2-lobed or stigmas 2, globose 

(but flowers sometimes dimorphic, as in preceding species); nutlets with 

3—5 low dorsal ridges, ventrally keeled, entire surface alveolate-tuberculate, 

brown-gray, broadly ovoid, without lateral appendages, ca. 5—7 cm [?] high. 

June—July. ; 

Stony slopes and rocks in alpine belt.— Centr. Asia: T. Sh. (only in 

Talas Ala-Tau). Endemic. Described from Ugam River (Tashkent Ala-Tau, 

i.e., northwestern part of Talas Ala-Tau). Type in Tashkent. 

Note. This species is close to M. euchroma, but differs in its broad, 

short, 3-nerved, acute leaves and less bristly, slightly glandular pubescence. 

Also it shows an affinity with Lithospermum tschimganicum B. 

Fedtsch., though much less than with M. euchroma. 

Section 2. AEPYANTHUS (Stev.) M. Pop. — genus Aipyanthus Stev. 
l.c.— Munbya II. Chrysanthae Boiss. Diagn. I, 11 (1849) 116.— Inflo- 
rescences more nearly capitate; corolla yellow, very large, tube to 30mm 

long, 2—3 times as long as calyx, limb broad, flat (patelliform). 

Note. My interpretation of Aepyanthus is broader than Steven's, 

who included in his genus only M. echioides, not M. densiflora. 

3. M. densiflora (Ldb.) Macbride in Contrib. Gray Herb. n.s. XLVIII 

(1916) 56.— M. cephalotes Boiss. Fl. or. IV (1879) 212.— Munbya 
cephalotes Boiss. Diagn. I, 11 (1849) 116.— Munbya conglobata 
Boiss. Diagn. I, 11 (1849) 116.— Arnebia cephalotes DC. Prodr. X 

(1846) 96.— A. densiflora Ldb. Fl. Ross. III (1849) 140.— Litho- 
spermum densiflorum Ldb. ex Nordm. in Bull. Acad. Sc. Pétersb. II 
(1837) 312. 

Perennial; root 2 cm thick (sometimes more), dark red, yielding dye, 

multicipital, with fascicles of thick radical leaves tomentose like the flower- 

bearing stems; entire plant appressed-gray-, nearly white-tomentose, 

not bristly; stems 20—3 0(40) cm high robust, thick, faceted-sulcate, simple, 

branching above subcorymbiformly into many scorpioid cymes; radical 

leaves lanceolate-linear, gradually acuminate, with 3 prominent nerves, 

5—15 cm long, to 1 cm wide, gradually tapering towards base; cauline leaves 

upright, many, overlapping, lanceolate, sessile, long-acuminate. Inflorescences 

5—10cm across, of a few (many) scorpioid cymes slightly straightening and 
elongating in fruit turning inflorescence corymbiform; bracts indistinct, 

lanceolate, not exceeding flowers; calyx large, 15mm long, to 30mm in fruit, 

the linear, erect, acute lobes with ciliate bristly margin; corolla tube ca. 

30mm long, thin, downy outside, the limb orange (yellow), to 25mm across, 
nearly flat, its lobes semi-rounded, short, slightly velutinous at base; anthers 

in throat, oblong,3—5 mm long; style less than half length of tube; stigma 

indistinctly 2-lobed, with globular lobes; nutlets 4mm high, globose- ovoid, 

finely tuberculate, dorsally apparently without longitudinal crests, with 

large tubercles at base, ventrally keeled. June—August. 
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Stony slopes and rocks in alpine belt. — Caucasus: W. Transc. Flerov's 
report for Maikop is probably wrong. Gen. distr.: Bal.-As. Min. (Greece, 

Asia Minor). Described from Asia Minor (near Trebizond). Type in 
Leningrad. 

4, M. echioides (L.) Boiss. Fl. or. IV (1879) 211; Grossg., Fl. Kavk. 

ie 20j Live pists) elohdon dies 1.) Sp. pl. ed. Il (1762)199-5 ehm: 

Pie AS peri alla 10s eacnichuwis as echaoudes: Me Ba Hip staumsacancwul 

(1808) 123.— Arnebia echioides DC. Prodr. X (1846) 96; Ldb. FI. 
Ross. III, 140.— Aipyanthus echioides Stev. in Bull. Soc. Nat. Mosc. 

XXIV (1851) 599.— Munbya echioides Boiss. Diagn. I, 11 (1849) 116. — 
Lithospermum setosum Fisch. et Mey. Ind. Sem. Petrop. I (1835) 

32 Ee LourmeLortiid sJohnst. im Journ. Arn, /Arb. Sood, 4952) 336— 

Arn. longiflora C. Koch in Linnaea, XXIII (1849) 640.— Ic.: Bot. Mag. 

tab. 4409; Gartenfl. XXV, tab. 877; Gurke in Pflanzenf. IV, 3, 125, f. 50, 

NIB} 
Perennial; root dark brown, almost without dye; thinner than in the 

preceding, bi-tricipital, its crown with black-brown glabrous scales; plant 

covered with rather soft and weak hairs appearing greenish, not bristly 

(in spite of the name); stems usually 1—3, 20—40 cm high, erect, simple, 

with capitate, not very large apical inflorescence of 1—3 scorpioid cymes 

which straighten and elongate rather markedly in fruit, covered with rather 

sparse, spreading, short, bristly hairs, sometimes glabrous in lower part; 

radical leaves elliptic-lanceolate or oblong-lanceolate or oblong, rather 

delicate, green, 5—10 cm long, to 15—20 cm at flowering, i—3(5)cm wide in 

fruit, rather short-acuminate, gradually tapering to broad petiole, with 

sparse slightly spreading bristles nearly without tubercles, with prominent 

median nerve and ciliate margin; cauline leaves few, lanceolate, sessile, 

acutish, 3—5 cm long, 0.5—15mm wide. Inflorescence 4—5cm across; bracts 

lanceolate, broadened below, not exceeding flower, rather soft with sparse 

short bristles; calyx 10—14 mm long in flower, its lobes linear, obtuse, 

rather soft hairy-ciliate, slightly elongating in fruit to 15—18mm; corolla 

large, yellow, its tube narrow, about 17 times length of calyx, 15-17 mm 
long, sparsely downy outside, smooth in throat,the limb patelliform, broad, 

10—15(17)mm across, with short, broad, semi-rounded lobes, with violet spots 

which disappear; anthers 3 in throat, 2 below, sometimes all in throat; 

stigma 2-lobed; nutlets 4mm high, broadly (nearly globularly) ovoid, brown, 

slightly shiny, without distinct dorsal ridges, with sharp, longitudinal ventral 

keel, rather finely tuberculate-pitted, without lateral appendages, the rather 

short apex laterally compressed. April—June. 
Stony and herbaceous slopes in alpine area.— Caucasus: everywhere, 

very frequent on Main Range, rare in Lesser Caucasus. Gen. distr.: 

Iran. (N. Iran), Arm.-Kurd., Bal.-As. Min. (Asia Minor). Described 
from Armenia. Type in Paris. 

Genus 1188. ARNEBIA* Forsk. 

Forsk. Fl. Aeg. Arab. (1775) 62—63 em. DC. Prodr. X (1846) 94—95 (§ 1 Species annuae). 

* Arabic name of the plant. 
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Calyx subsessile, readily abscissing in fruit, divided nearly to base into 

linear lobes, more or less markedly elongating in fruit, its base as in 

Macrotomia or Lithospermum unchanged in fruit or (in some annual 

species) accrescent and embracing the nutlet and then hardening, tuberculate, 

sometimes (A. cornuta — A. decumbens) also producing short angular 

appendages, becoming pentahedral; corolla violet, pink or yellow, in the 

latter case often with violet spots on lobes of limb, the tube narrow, exceeding 

calyx, downy outside, with small or rather large patelliform limb, and ovate 

or rounded, obtuse lobes, sometimes dentate or even almost short-fimbriate; 

scales and folds lacking in throat, sometimes velutinous stripes as rudiment- 

ary small folds at base of tube with a squamiform, hairy ring ("'nectary"), 
protecting the nectar, ring rarely absent (Toxostigma); filaments short, 

attached in throat or at middle of tube, often all on one level, sometimes 

spirally removed, 2 below and 3 above, near throat. Flowers usually dimor- 

phous-heterostylous, or anthers in throat, and short style hidden in tube, or 

anthers at middle of tube and then style long, exserted; style dissected into 

2 branches, very short or long and then dissected with either 2, rarely 4 

stigmas, capitate, or stigmas flat, spatulate (Toxostigma); nectary at 

base of ovary. Nutlets erect, oblong or ovoid, small, 2mm high, tuberculate, 

with acute, erect apex, rarely smooth. 

Note. The relationship between Arnebia and Macrotomia is very 

ambiguous. De Candolle included Macrotomia in Echieae and Arnebia 

in Lithospermeae. Boissier (1879) appeared to have grasped their limits 
by including in Arnebia only the annual, yellow-flowered, desert species 

agreeing with the type of Arnebia. Later he included as species anomala 

A. obovata Bge., with violet flowers and perennial stem. Maksimovich 

(1881) described the perennial, blue-flowered A. fimbriata Maxim. from 

Mongolia; Richard (1854) described as Toxostigma A. lutea (A. Rich.) 
Armori from Abyssinia and A. purpurascens (A. Rich.) Baker, both 

perennials. Considering these species as well as A. szechenyi, a 

perennial described from Kansu, we are extending the limits of Arnebia 

in comparison with Boissier, Bentham and Gtrke; even so it is very closely 

related to Macrotomia, the only character distinguishing them being 

squamiform ring at the base of the corolla often erroneously called 

nectary which prevents access to the nectar in Arnebia and is lacking in 
Macrotomia. 

1. Perennials or biennials. Calyx without protuberances or tubercles, 

notwhardeningmat/basie lamin te W elon mel elise) =) cnet veto ame vce) | es oe 
oP Annuals. Calyx hardening at base in fruit, angular, with papilli- 

form tuber eke sy way MHL e ORR PR te Rute en OR Se RCL ESS LOE SN gi Ae rr 5) 

2. Corolla blue; styles nearly entire; corolla limb well developed. 

Leaves obovate or spatulate-oblong or lanceolate. (W. Tien Shan 
to UpperrZeravshiam) eye ee eme pnts mete smell Siti vee neue amarante 1. A. obovata Bge. 

+ Corolla yellow, with developed limb. Leaves lanceolate to linear. ... 3. 

3. “Perennials; neatly ‘céspitoseiys jc 21305.) se Me cea ae ee 4. 

+  Biennials or annuals. Limb with violet spots...... 2. A. guttata Bge. 

4, Plant less canescent, limb without violet spots (rolling plains in 

Rien! Shantainde bara) laa ena. Paes eae tet eee 3. A. tibetana Kurz. 
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+ Limb with violet spots. Gray plant (Pamir) O16, f-0) Xe) ep) ol" tei el Toneiel ne, gos) et vellse les. Ke, 

Dee ey OL ROR Aa aed Sn Cen ORCS a Oe BET EERS . 4. A. thomsonii C. B. Clarke. 

5. Corolla with well developed limb, with violet spots Aer Frees otoice ca 6. 
+ Corolla nearly without limb, tuberculate. Calyx in fruit 5-angled at 

base or cylindrical, hardening with white papillae. (In deserts).... 9. 
6. Large, greenish annuals to 40cm high. Corolla limb 18—20mm 

Boosts, | (BeclAnilaisreyay soaveyoiaechiats)) See ey Gon Rem ere ete es een (es) ney ee 
1F Canescent, more densely pubescent plant; corolla limb 8—15mm 

across (foothills throughout Central Asia and deserts).......... 8. 

7. Some corolla lobes larger, yellow, others small, violet (S. Tadzhi- 

DSH) Eee Sy al Ae Oe Senn Mee ee 5. A. coerulea Schipcz. 
+ Adiglobesi cello, wilthetarcenvilOlet SOS) jesus) treo duokeueeeseicw ey eee en en 

dpeapccsive Tag ohs Boa he Aah een vavat yer lodisepes esverze 6. A. baldshuanica (Lipsky) Schischk. 
8. Corolla limb 10—15mm across. Hairs dense, bristly, canescent. 

(Roos ©? Wiem Sinein sinc) wee ievatie Breese) 2 5466565 4c ob ao 4 ne 
Sek itll siecet Aree Ge btges sits, irr ceealembooe 7, A. grandiflora (Trautv.) M. Pop. 

+ Limb 8—10 mm across, less flat (foothills of Kopet Dagh and Kara 

IRGUIOaY) oe ieee CRs MER eR ee Re ete eS 8. A. transcaspica M. Pop. 
Jee Colyxainy cuit pentaconalmatsbasewaGcdeninoy 1:Weea sents ectcasteienis te ymin 

3 a Re ee Oe eee eee 9. A. decumbens (Vent.) Coss. et Kral. 
+ Calyx in fruit with rounded-ovate base bearing white papilliform 

tubercles, teeth broader and longer in fruit....10. A. linearifolia DC. 

Section 1. CYANANTHAE M. Pop.— Perennials. Calyx with few elon- 

gated lobes, its base not hardening. Corolla often violet-blue or pink, 

rarely yellow-white through loss of anthocyanin but then not yellow, 

yellowish, without violet spots, with thickbasal protective ring of hairy scales; 

style entire or hardly split, stigmas 2, globose-capitate. — Mongolia, south- 

eastern Central Asia. — In addition to these species there are A. fimbria- 

ta Maxim. (Mongolia) and A. szechenyii Kanitz from Kansu, the latter 

with whitish corolla. 

1, A. obovata Bge. in Mem. Acad. Sc. Pétersb. sav. étrang. VII (1851) 
20pm OlsSaaty WOE Inc lon elas Deserip. splay sedtsch, jor-sseipskingim 

Iie, IBOwS SCR, ZOMWIG DAS—DAS)5 — ANS SC Ore One ah atoll Ue os (1882) 58. — 

A, Olea Mail, Ihe, (LISP) Hes Iasi) Coy Cis, S2I—si0_— IWiahe ino sijo G10 — 
mum sewerzowii (Rgl.) Johnst. in Journ. Arn. Arb. XXXIII, 4(1952) 
BAS) 6 

Perennial, sometimes biennial; root dark, woody, of differing thickness, 

sometimes thin, the biennials, more often in the biennials than in the peren- 

nials, 2cm thick and then multicipital, and plant divaricately multicaulescent, 

entire plant canescent, hairy; stems 10—20(30) cm high, canescent, with 

coarse, short, semi-spreading hairs, sometimes associated with long-bristly, 

divaricate (nearly furcate), flexuose (not erect, virgate), thickish branches; 
leaves thickish, 1—3(5) cm long, rarely longer, spatulate-oblong, rarely 

obovate, obtuse, tapering at base, with 1 nerve, canescent, with short appressed 

bristles on large tubercles and coarse hairs between them. Scorpioid 

cymes numerous, at tips of branches, strongly curved and capitate at onset 

of flowering, later straightening, slightly attenuate, loose in fruit; bracts 
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linear or lanceolate, shorter than flowers; calyx in flower ca. 7mm long, 

with linear, rather coarsely white-bristly, obtuse lobes, little elongating in 

fruit; corolla pink-blue (pale violet), densely downy-hairy outside, with thin, 

long (15mm) tube, twice as long as calyx, with small patelliform limb (ca. 
176 gmm across), its lobes ovate, obtuse, slightly velutinous at base of throat; 

flowers dimorphic-heterostylous: in individuals with short style, stamens 
on distinct filaments attached in throat and anthers entirely or nearly 

entirely exserted from throat, in other individuals stamens at middle of 

corolla and stigma protruding from throat by almost 2—3 mm; anthers 

oblong-linear, ca. 2mm long, yellow, obtuse at both ends; style short- 

truncate, with 2 globose stigmas in long-styled flowers, entire 2-lobed 
stigma in short-styled flowers. Nutlets 3 mm long, gray, narrow, erect, 

oblong, with distinct lateral appendages and long, erect, laterally com- 

pressed, acute apex, dorsally without lateral combs, ventrally indistinctly 

keeled, finely verrucose-tuberculate. April—June. 

Middle and lower mountain belt, gypsiferous, usually variegated rocks, 

semi-deserts and semi-steppes. — Centr. Asia: Pam.-Al. (upper course 

of Zeravshan River, foothills of Turkestan and Alai Ranges). Syr D. Endemic. 

Described from the Fon, tributary of the Zeravshan River (Leman, 1841). 

Type in Leningrad and Paris. 

Section 2. GUTTATAE M. Pop. — Perennial, biennial and annual herbs. 

Calyx not hardening at base in fruit, its lobes usually linear, slightly elon- 

gating. Corolla violet, yellow, with 5 violet spots between lobes, rarely 

without; limb lobes semi-rounded, obtuse; style shortly 2-parted, stigmas 

capitate. Nutlets finely tuberculate.— Afghanistan and NW India to Central 

Mongolia. — Besides the following species A. griffithii Boiss. (annual). 

2. A, guttata Bge. Ind. Sem. Hort. Dorp. (1840) 7; Ldb. Fl. Ross. III, 
139; Kryl., Fl. Zap. Sib. IX, 2282.— Lithospermum guttatum (Bge.) 
Johnst. in Journ. Arn. Arb. XXXIII, 4 (1952) 330. 

Perennial, biennial; root of different thickness, sometimes thin in biennial 

or annual plants, sometimes 2—3 cm across, perennial and then multicipital, 

dark red, yielding dye; stem 10—20cm high, rarely single, often few, slightly 

branching or with long spreading bristles from base; leaves lanceolate- 
spatulate or broadly linear, rarely lanceolate, spreading, usually obtuse, rarely 

acute, green or gray, with spreading bristles, 1-nerved, lower leaves to 5cm 

long, the median and upper 2—3 cm long, 0.3—0.7 cm wide, few;. bristles on 

large tubercles, especially on upper surface of leaves, small bristles also 

present, and then many leaves gray. Scorpioid cymes few or many, at tips 

of branches, dense at first, straightening and slightly elongating in fruit, but 

calyces contiguous, secund; bracts lanceolate-linear, short, not longer than 

177 flowers; calyx 5—7 mm long in flower, its lobes linear with white long 

bristles, not exceeding 16mm in fruit; corolla yellow, the tube narrow, 

sparsely downy, ca. 15mm long, the limb 8—10mm across, flat, with 5 small, 

dark violet spots, the lobes short, ovate, obtuse; flowers dimorphic-hetero- 

stylous; anthers ca. 1.5mm long; style very shortly split; stigmas capi- 

tate; nutlets gray, 2.5 mm long, ovoid, finely verrucose-tuberculate append- 

ages faintly developed, apex short acute. April—June. 
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Stony slopes in semi-desert belt. — West Siberia; Alt.; Centr. Asia: 

Dzu.-Tarb., T. Sh. (E.). Gen. distr.: Mong., Dzu.-Kash. Described 
from E. Altai (Bunge, 1839). Type in Leningrad. 

3. A. tibetana Kurz in Journ. As. Soc. Beng. XLIII (1874) 189; C.B. 

Clarke in Hook. Fl. Brit. Ind. IV, 176. 

Perennial; root dark violet, 2 cm thick, multicipitate, yielding dye; stems 

few, angled, 10—20 mm high, few-branched, terminated by corymbiform inflo- 

rescence of several scorpioid cymes, spreading-canescent and short-bristly- 

hairy; roots bear rosettes alongside flowering stems; leaves elongate- 

lanceolate, flat, gray-red, with rather thick coarse hairs; radical leaves to 

10cm long, 1 cm wide, obtuse, tapering towards base, cauline leaves shorter, 

3—5(6) cm long, acute, rarely leaves narrow, linear, acute, 4—6 mm wide, 

with rather long bristles on large tubercles, interspersed with many small 

ones. Scorpioid cymes short, dense, straightening but remaining dense in 

fruit; bracts indistinct, short, lanceolate-linear and linear; calyx ca. 8mm 

long, becoming to 15mm long, its lobes gray, narrowly linear, long-haired; 

corolla yellow, its tube thin, to 20 mm long, twice as long as calyx, the limb 

ca. 10mm across, with ovate, rounded-obtuse lobes, without spots between 

them; nutlets light gray, 2—3 mm long, finely verrucose-tuberculate, with 

erect acute apex, nearly without appendages. June—July. 

Stony habitats in alpine belt.— Centr. Asia: T. Sh. (C.), Pam.-Al. 
(Pamir). Gen. distr.: Tib., Him. Described from Tibet (locality unknown). 
Type in Calcutta? 

4. A. thomsonii ©. B. Clarke in Hook. Fl. Brit. Ind. Iv (1895) 176. 
Perennial; very similar to the preceding but grayer, hairy-bristly; leaves 

broader, narrower, linear, often acute. Scorpioid cymes crowded, capitate, 

straightening; corolla smaller, the tube 10—12 mm long, limb 5—7 mm across, 

with violet spots. July—August. 

Stony slopes of Pamir.— Centr. Asia: Pam.-Al. (Pamir). Gen. distr.: 
Him., Tib. Described from Lekh. Type in London. 

Section 3. CORNUTAE M. Pop. in Addenda XVIII, 704.— Annuals. 

Corolla yellow or violet, the tube long, the limb sometimes reduced, usually 

with violet spots; base of calyx hardening in fruit, its protuberances some- 

times seen as angles (and then pentahedral) or with white papilliform tuber- 
cles, usually strongly bristly at base; style 4-parted with capitate stigmas. 

Series 1. Eu-cornutae M. Pop. — Calyx pentahedral at base in fruit, 

with 5 triangular protuberances. Stems usually erect, 5—30 cm high, rarely 

spreading, with long spreading bristles. Leaves lanceolate, bristly, acute. 
Scorpioid cymes in fruit erect, loose. Calyx in fruit with hardening, penta- 

hedral base clasping fruit, its 5 angular, vertical teeth opposite linear sepals. 

Corolla yellow, with long tube, the limb variously developed, the type (desert) 

small or more or less broad, with violet spots. Style 4-parted. Nutlets 

2—3 mm high, finely tuberculate, gray. 
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5. A. coerulea Schipcz. in Bot. mat. Gerb. Gl. Bot. Sada, II (1921) 97. 
Annual stem erect, 15—30cm high, simple or slightly branching, with 

long spreading coarse bristles; lower leaves lanceolate, ca. 10 cm long, 

to 1cm wide, slightly tapering towards base, acute, the upper lanceolate- 

linear, all leaves with sparse spreading bristles, greenish, short-acumi- 

nate. Scorpioid cymes few, at apices of branches, crowded at first, later 

elongating; bracts lanceolate-linear, 2—3 times as long as calyx, bristly; 

calyx 5-parted, with linear, white haired bristly lobes, ca. 8mm long in ~ 

flower; corolla large, its tube very long, to 23 mm, downy outside, narrow, 

slightly broadening above, 3—4 times as long as calyx, half violet, half 

yellow or entirely violet; limb large, to 18mm across, slightly zygomorphic, 

the lower of the 5 broad, ovate lobes shorter, entirely violet, the upper 

longer, yellow (not blue), downy outside. Flowers dimorphic-heterostylous; 
anthers 2 mm long, filaments 0.5—1mm long; style shortly 4-parted; 

stigmas capitate; fertile calyces and nutlets unknown. March—May. 

Mountain slopes of semi-steppe belt.— Centr. Asia: Pam.-Al. (only 

lower Vakhsh and Pyandzh: Kurgan-Tyube, Sarai, Muminabad — A. Regel', 

1884). Endemic. Described from the localities mentioned. Type in 

Leningrad. 

Note. Although fertile calyces are unknown, they are certainly penta- 

hedral in fruit with 5 protruding angles. The species is ill-named 

(coerulea), as the corolla is yellow though the violet spots are very large 
nearly covering the entire lobes. The tube of the corolla has a violet hue. 

This is the largest and most large-flowered group, linked by transitions 

with the following two large-flowered foothill races. 

6. A. baldshuanica (Lipsky) Schischk. in herb. et ex Nevski in Acta 
Inst. \bot., Acads Sey URSS) tase. Iv (1937) 37, p.p.— A. orwdenualngs 
vars balidsh wamiearlaipsiky im ulicsS0ty) Sada. SOx 1119010) 524% 

Annual; large, robust, to 40 cm high, green broadleaved plant with flowers 

as large as in preceding species, limb to 20mm across, tube to 25 mm but 

corolla entirely yellow and its spots, although 3—4 mm across, not covering 

lobes; leaves greener, more acute. Racemes very long in fruit (10—20 cm), 

base of calyx not bristly or slightly so. April—May. 

Semi-steppe belt, 1,500—2,000m.— Centr. Asia: Pam.-Al. (only in 
the southern part of Tadzhikistan, at the foot of Gissar Range, nct found 

west of Surkhan, in the southeastern part of Fergana valley). Endemic. 

Described from Bal'dzhuan. Type in Leningrad. 

7, A. grandiflora (Trautv.) M. Pop. in Lapin, Opred. rast. Tashkentsk. 
oazisa (1938) 342, No.319; Zakir., Burachn. Zeravsh. 23.— A. orienta- 

lis) vari cranidislo imal leipsky amr Bot Sada, eva (LOO) so 22m 
AS cornuta var. grandiflora Trautv. Bull Soc. Nat: Mose, lv dlsGa)) 
422;— Ie.: Gartentl., SooVl (18777) 523, tab. 921, 

Annual; plant 5—20cm high, with very dense spreading bristles, canescent; 

leaves lanceolate to linear, acute. Fertile racemes shorter than in pre- 

ceding species, 5—10 cm long; corolla yellow, the small violet spots ca. 2mm 

across, its limb 10—15mm across. April—May. 

Loess foothills, rarely on stony slopes in semi-desert belt. — Centr. Asia: 

Dzu-Tarb., T. Sh., Pam.-Al., Syr D. (From Ili River southward towards 
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Zeravshan and Surkhan, Gorno-Badakhshan ASSR and Fergana valley). 

Endemic. Described from Tashkent. Type in Leningrad. 

Note. Morphologically the limit between this and the preceding species 

is doubtful. Lipskii was probably right when he claimed (op. cit., p. 525) 

that there was no limit. Geographically, the distinction is more clear-cut: 

180 near Samarkand or Tashkent there occurs only A. grandiflora, but on 

Babatag (Surkhan) and in Fergana valley their distribution areas are adjacent 
or overlapping. A. grandiflora also grows throughout the Fergana 

valley and A. baldshuanica is found near Gulcha in its southeastern cor- 

ner. Nevskii(op. cit.) was unable to distinguish them. In the northeast, 

the typical A. grandiflora extends to the Ili River, where the Tarbagatai 

specimens (after which A. cornutavar. grandiflora Trautv. was 

described) are no longer typical. The plants are weak, thin, more sparingly 

pubescent, the limb smaller than in the type; hence I could not accept them 

as the type of the species. 

§. A. transcaspica M. Pop. sp. n. in Addenda XVIII, 705:— A. oni- 

emus imvcm ulate loipsky im Ire Botwoada, SOavil( 1910) 5205 tpanos 
Annual; stem 20—30cm high, very divaricately branching, whitish, sub- 

glabrous, with sparse, long, spreading bristles; leaves lanceolate, green, 

very sparingly pubescent, obtuse, acute. Fertile racemes loose, not ex- 

ceeding 10cm, rather few-flowered; calyx with sparse coarse bristles; 

corolla yellow, with (15—17—20 cm) long, narrow tube and small broadly 

funnel-shaped limb, 8—10mm across; violet spots large, covering notches 

between lobes. April—May. 

Sands and stony mountain slopes. — Centr. Asia: Kara K., Mtn. Turkm. 

(Kopet Dagh (west), Greater Balkhany and Dzhebel). Endemic. Type in 
Leningrad (near Dzhebel railway station, flower — 3V1911,'"' A. Seimura- 

dov, No. 1034). 
Note. This is a transitional form to the typical desert A. decum- 

bens. It differs from A. grandiflora by the reduced pubescence and 

much smaller, campanulate corolla limb, flatter thanin A. grandiflora. 

The group is very common in Kara Kum and the Kopet Dagh foothills. 

The Karkaralinsk specimens appear to differ slightly from those from 

sandy Kara Kum (for example, route via Ioldere, flowers, 15 V 1916, B. A. 

Fedchenko, No. 264; near Nukhur village, flowers, fruit, 15 V 1916, Chernya- 

kovskaya, No.1162). In Kara Kum forms transitional between A. trans- 

Ca Sjole@e evatel wy Cho Wid le) Gia Eves itrelereybieraten 
A form very close to A. grandiflora M. Pop. grows near Ashkhabad 

(e. g., the hills near Keshi, flowers, 15—16 IV 1907 (anonymous), Resht, on 

stones, flowers, fruit, 12 VII 1926, Chernyakovskaya, No. 83). 

9. A. decumbens (Vent.) Coss. et Kral. in Bull. Soc. Bot. France, IV 
(1857) 398,402.— Lithospermum decumbens Vent. Descr. pl. nouv. 

Jard. Cels. (1800) 37, tab. 37: Fedch. and ler), Fl. Evrop, Rossii, 792; 
Woewlgg IRL, Bejo, Silly, IDKa Aratls =" Ib ail ie ebiatelalehial Ways Jae ILnyio5 Sieeree 

(WBZ) WO, tas i, AS Omocime Clivvated eatin Ielavaa, il, ANsjoeiebe, 

i (LTS) BVA, vO Stories tlio CO rminw wan IWyelo, Il eike, (2%) Wy, 
Arnebia cornuta F. et M. Ind. Sem. Petrop. 1(1835) 22; DC. Prodr. 

2S, OBS ILGloy Ils IROSISG WM SS)" IByonsisg IM Ore, IWS Alles Slaisaveylves | JeML 
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181 Il, 238.— Lithospermum tubatum Bertol. Misc. Bot. 1 (1842) 15.— 
Arnebia viviani Coss. et Dur. in Ann. Sc. Nat. sér. IV, 1 (1854) 
940,— A. orientalis Lipsky in Tr. Bot. Sada, XXVI (1910) 513; excel. 
Vale, PimeaMClilowme Ge INBVIC Sawa miC eh MWe, 2 Weieo U Cop Icld, Mes. joill, 

WL, JROSS5 li, velo, As Ineclela, eiacl IFileir,, Of, Cite WS8leac 

Annual; stem 5—20cm high with sparse spreading bristles, with solitary 

horizontal besides more dense shorter bristles, simple or with spreading 
branches sometimes from base, usually erect; leaves lanceolate or linear- 

lanceolate, usually 2—5 cm long, 3—10mm wide, the lower obtuse, the upper 

acute, with long spreading bristles along margin and along midrib beneath, - 

or with sparsely semi-appressed bristles, usually greenish, rarely canescent. 

Scorpioid cymes terminating branches and stems, erect even in flower, not 

curved, loose, with separating calyces, with sparse coarse bristles; bracts 

lanceolate to linear, acute, slightly exceeding flowers, with ciliate-bristly 

margin; calyx in flower 6—7(8)mm long, with linear narrow lobes, long- 
bristly, its base pentahedral, very stiff in fruit, with 6 (sic! ) angular pro- 

tuberances, closely surrounding the nutlets, calyx lobes narrowly linear, up- 

right elongating; corolla nearly tubular, 10—15 mm long, the very small, 

campanulate limb 2—4mm across; corolla lobes short, ovate or oblong, 

1—2 mm long, corolla downy outside, without violet spots on limb (or with 

tiny dots); nutlets oblong-ovoid, erect, acute, gray, finely tuberculate; 

fertile calyx on short peduncle, not abscissing. March—May. 

Sandy and stony deserts, reaching mountainous, stony-gypsiferous semi- 

desert. — European part: L.V. (Astrakhan); West Siberia: Alt.; Caucasus: 

S. and E. Transc.; Centr. Asia: all desert regions from the foothills of 

Kopet Dagh to the foothills of Altai, and northward to 48°N. Gen. distr.: 
N. Afr., Iran., Mong., Dzu.-Kash. Described from specimens grown in 

the Celsius garden from seeds collected in Baghdad by Brugge and Olivier 

lia UPS. Ayers ia TRS), 
Note. Ventenat's detailed description and very accurate drawing leave 

no doubt about the identity of our plant. Lithospermum tubatum 

Bertol., somehow described from the same localities on the Euphrates 

(I saw the type species ''ad Bamboudsch, leg. Chesney, No. 62"), is in- 
distinguishable from Lithospermum decumbens Vent.: its corolla 

is 12—13 mm long, tubular. Bertoloni himself did not compare it with 

previously described species such as L. decumbens, L. micranthum 

182 Viv., or L. cornutum Ldb. Therefore Lipskii's claim that the corolla 

in L. tubatum is longer than that in L. decumbens (reaching 20 mm) 
is quite arbitrary. He seems to have had in mind our A. transcaspica, 

erroneously identified by him with L. tubatum Bert., or the transitional 

forms between them. 

Series 2. Basituberculatae M. Pop. — Calyx hardening at base in fruit, 

obscurely pentahedral, rather more ovate, with long coarse bristles and 

covered with white papilliform tubercles when fully ripe; calyx lobes 

lanceolate-linear or lanceolate, much elongating, to 30mm. Cymes divari- 

cate in fruit, very dense. Plant small, 5—10cm high, divaricately branching; 

corolla tubular, nearly limbless. 
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10. A. linearifolia DC. Prodr. X (1846) 95; Boiss. Fl. or. IV, 214; 

Grosso He Kavics ii ait Meitihols pie imum sauichierigJohnst. in 

Journ. Arn. Arb. XXXIII, 4(1952) 328. 
Annual; stem 5—10cm high, subglabrous, divaricately branching from 

base; leaves few, lanceolate or oblong-lanceolate, obtuse, flat, slightly and 

shortly appressed-bristly, not long-bristly as in A.decombens. Scorpioid 

cymes secund, dense, arcuately divergent, dense even in fruit; bracts lan- 

ceolate, subglabrous, few, as long as sepals; calyx large at flowering, ca. 

10mm long, with dense bristles beneath, the broad obtuse lobes more or 

less distinctly 3-nerved, very markedly accrescent (to 30 mm) in fruit, 
becoming lanceolate; corolla yellow, with narrow glabrous or downy tube 

up to 1% times length of calyx, 15—20mm; limb small, plano-campanulate, 

3—5 mm across, the oblong, obtuse lobes with ciliate margin; violet spots 

absent; flowers dimorphic-heterostylous; anthers ca. 1mm long; style 

shortly 4-parted, stigmas capitate or with two 2-lobed stigmas; nutlets 4mm 

long, broadly trihedral-ovoid, brown, lustrous, densely, obtusely tuberculate- 

rugose. March—April. 

Stony deserts. — Caucasus: S. Transc. (near Nakhichevan); Centr. Asia: 
Mtn. Turkm. (Krasnovodsk), Kyz. K. (lower reaches of the Amu Darya, 
Sultan-Uizdag). Gen. distr.: Iran., Arabia, N. Afr. (Egypt). Described 
from Arabia. Type (Aucher, No. 2368) in Geneva. 

Note. The Amu Darya specimens typically have calyces with subgla- 

brous bases. 

Genus 1189. STENOSELENIUM* Turcz. 

Turcz. in Bull. Soc. Nat. Mosc. XIII (1840) 253. 

Calyx cleft nearly to base into linear, acute lobes, not changing in fruit, 

without hardening base, its teeth only slightly elongating; corolla light violet, 

ca. 20mm long, with long narrow tube and small campanulate limb, its lobes 

short, ovate, rounded, the throat open, without scales or folds, with a narrow, 

protective ring at base of tube; anthers sessile, attached spirally from below 

middle of tube to below throat: 3 close to throat, 2 below middle of tube, 

oval, obtuse; filiform style enclosed in tube, short-bipartite, with 2 globose- 

capitate stigmas; nutlets obliquely ovoid, ca. 2mm long, gray, appearing 

stony, slightly pitted-tuberculate, attached to concave gynobase, the short 

tubular, obliquely truncate stalk attached to lower ventral side of nutlet, with 

acute Keel above stalk, nutlets vertical in fruit, with acute apex. 

Distinguished from Arnebia (to which it is close by its flowers, habit 

and the 2-partite style) by the unique attachment of the nutlets by a hollow 

stalk. Bentham and Hooker, as well as Gurke, placed it in Arnebia, but the 

fruits are more reminiscent of those of Alkanna. Its nutlets make it an 

anomalous genus in the tribe, as is the case with Alkanna. 

1. S. saxatile (Pall.) Turcz. in Bull. Soc. Nat. Mosc. XIII (1840) 253. — 
Anchusa saxatilis Pall. Reise III (1776) 718; Roem. et Schult. Syst. 
IV, 99.—Onosma saxatile Lehm. Pl. Asperif. I1(1818)371; Spreng. Syst. 

I, O49,— Neos Ie, I, Go Wald, 15 ai, oil, 

* From the Greek stenos — narrow, thin and solen — tube, referring to the shape of the corolla. 
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Annual; root thin, vertical, not yielding dye; stem 10—30 cm high, robust, 

cylindrical with long spreading, white bristles, rarely simple, often branching 

from base or higher, with several declined branches; leaves lanceolate, 

rarely lanceolate-linear, sessile, acute, the lowermost obtuse, 3—5 cm long, 

5—10mm wide, canescent, with long sparse bristles, with very few tiny 

bristles, and a prominent midrib. Scorpioid cymes few-flowered, at ends 

of branches, loose even in flower, in fruit erect, elongate, with markedly _ 
separating calyces and long, lanceolate, acute, ciliate-bristly bracts; calyx 

linear, 10 mm long in flower, to 12—15 mm in fruit, with long white bristles; 

corolla light violet, with sparse hairs outside, ca. 20mm long; tube gra- 

dually broadening in limb, limb 4—6 mm across; nutlets ca. 2mm long, ovoid, 

dorsally rounded but slightly pectinate towards apex, ventrally keeled, the 

stalk ca. 5mm long, gray-brown, lustrous, pitted-tuberculate. June—July. 

Rocky and stony habitats. — East Siberia: Ang.-Say. (Irkutsk), Daur. 
(along Selenga River). Gen. distr.: Mong. Described from Selenginsk. 

Type in London, cotype in Leningrad. 

Subtribe 2. ONOSMEAE M. Pop. — Corolla medium large or large (10-30 mm 

long), in these and some closely related species dolychomorphous, tubular- 

claviform or tubular-campanulate or tubular, open with small-toothed rim, 

without scales or folds in throat; anthers on short filaments, the most elon- 

gating lanceolate or fused into a cone or joined only at base, produced to 

flat lanceolate appendage of the connective. Anthers concealed in upper 

part of corolla or protruding from it. Style filiform, exserted. At base 

of corolla tube there is a glabrous or pubes~ent protective ring. Nutlets 

of the Eulitospermum type, ovoid, basally a\.ached to flat torus, erect or 

slightly curved, the apex differentiated, usually tuberculate. Annual, 

rarely biennial, herbs with coarse pubescence. 

Genus 1190. ONOSMA lL. 

L. Sp. pl. ed. 2 (1762) 196. 

Calyx usually parted nearly to base, rarely (A ponosma) with short tube. 

Corolla tubular, protruding from calyx, sometimes gradually or abruptly 

broadening with open throat, if cylindrical then tapering in throat, and teeth 

small, triangular, erect or curved outwardly, rarely elongate, much shorter 

than the tubular part, nearly as long as tube (O. longilobum); corolla 

white or yellow, sometimes reddening after flowering and turning dark or 

sky blue or dark red, but then blue when dry. Anthers elongate, deeply split 

at base, lower ends of cells free, with small pointed appendages, apex of 

anther usually with flat-scarious, bidentate, rarely acute appendage, anthers 

usually joined below by basal appendages, rarely (Protonosma and some 

Haplotricha) adhering for entire length to produce conical tube hidden 

in corolla, but usually more or less, sometimes considerably exserted. 

Filaments rarely filiform, often gradually, rarely markedly, broadening 

towards base. Annular nectary often developed as a very narrow ring, 
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rarely as 10 individual glands at base of corolla, glabrous or pubescent. 
Style filiform, most exserted from corolla and anthers, glabrous; stigma 

small, entire or slightly 2-lobed. Nutlets 3—6 mm long, erect, trihedral- 

ovoid, slightly gibbous, with sharp ventral keel, dorsally slightly keeled or 
rounded, with lateral ribs, often smooth and lustrous, rarely tuberculate- 

verrucose, usually tapering to laterally compressed beak. Herbs, rarely 

185subshrubs, 10—100 cm high, leaves entire, usually narrow, with coarse, 

sometimes spiny bristles, rarely silvery, large bristles on multicellular, 

glabrous or stellate downy tubercles. Mostly in mountains and semi- 

deserts, rarely in the steppe zone. 

Because of the-morphological uniformity of the genus the species of 

Onosma are difficult to distinguish. For the same reason they are not 

satisfactorily united in natural groups. Two of the three sections occur in 

the USSR; the third is Chinese. 

1. Calyx with short tube, because of the markedly protruding nerves, 

angular in fruit, its lobes much increasing in width in fruit, becoming 

nearly membranous, often 2 or 3 concrescent. Entire plant covered 

with dense appressed white sericeous hairs; leaves usually oblong; 

inflorescence paniculate. (Caucasus). (Section Aponosma DC.).... 
5 16 Ouit8 GE LSE ALR et oe OTe ne ete tne EY ote 1. O. sericeum Willd. 

+ Calyx without tube, not becoming angular, its lobes elongate, free to 

base, their consistency not changing in fruit. Rarely with appressed 

sericeous hairs (but then leaves linear), often spreading, spiny. 
Geconshinonosmia Ch) e cup as: cuss erp Re etd eds tale re ete RSE oi tes oe 

2. Tubercles bearing bristles glabrous, not stellately pubescent (most 

obvious on upper side of leaves, where tubercles larger). (Sub- 

SecuonehaplotrchayWOlss.) me apes eset «eat fens io eau eh ote teen ace sa a Se 
+  Tubercles bearing large bristles stellately pubescent; hairs fine. 

(SectioneNcterotrichassorsss mien ener tes eh cea al eens Cite.) eck 
3. Corolla (18)20—30 mm long (large-flowered groups of Haplotricha)... 

Corolla 10—20 mm long (small-flowered groups* of Haplotricha)..... 
4, Subshrubs with epigeal woody branching base, fertile stems and 

erect sterile shoots (without rosettes). Leaves narrow, elongate, 

lanceolate or linear, often with downward rolled margins, mostly 

with appressed, sericeous or slightly sericeous hairs. Corolla 

open, 18—22mm long, pure yellow; stamens with filaments as long 

as or slightly longer than anthers not exserted. (Group Suffruti- 

CKO STE iAalos ta Gs PAR tc Ble ad OI eM orcs UE ne en me 
+ Herbaceous plants with or without rosettes of leaves; sterile shoots 

lacking. Pubescence (particularly bristles) more or less spreading, 
sometimes horizontal (except for O. azureum). Filaments shorter 
thanvantinerssys. she's sais pict alae Bis | BVMON-b, I Moen ONO. 16 ORs coon cneoe py 0.°O ic, OS CmSmON OMe 

5. Inflorescence, sometimes also some leaves with rufous hairs. 

Leaves linear, gray- or white-sericeous-hairy, largely preserved 

and whitening the following year (branches at base). Calyx in fruit 

markedly accrescent,to 25mm. Corolla ca. 22mm long, slightly 

+ 

* The larger-flowered (15-20 mm) species of the Central Asian groups of Ferganica and Persica are 

also included here. 
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longer than calyx. Nutlets 3—4mm long. Stems villous. (Crimea 

and NWiCAUCASUS) iq Is iaeW Cn ene ei e eiioe ae 2. O. polyphyllum Ldb. 
Plant gray-green. Leaves not persistent until following year. 

Stems with appressed hairs. Calyx slightly accrescent in fruit, 

to 13 mm long, with white bristles; corolla twice as long as calyx 

(18-20mm). Nutlets 2—3mm long. (Don to Yenisei).......... 
Drie. AOS Go RET ss ah Ae lin tere meu atie: aout 3. O. simplicissimum L. 

Corolla as in Suffruticosa, pale yellow, in some species turning 

redior evientblueratters flowecin eee cnn: ol shialvetcutteneenenct eh Clint einem re 

Corolla sky-blue, not changing color, 25—30mm long. Stems branch- 

ing in upper part or simple, but then thin, white. Leaves even 

beneath without thick, canescent down. 8. 

Corolla dark wine-red in flower, dark blue (nearly black) when dry. 

Stems with long, horizontally spreading bristles. Calyx with fine 

white hairs; stigmas capitate; nectary hairy. Perennials. Stems 

not branching. Leaves gray-haired, white canescent with thick 

dow beneath (Gicoupe> ea ehimallaiici)) eee siete nai Caen na aon Us 
Corolla ca. 30mm long. Calyx 15—20—25 mm long. Leaves linear 

or linear-lanceolate, cauline leaves ca. 3—7cm long, to 12—15mm 

wide. (Pamir area, Pyandzh to Zeravshan, Alai Range) Od 0b 40 0.60 

SPER ION PUN CNRS Cok UAT ON oe aes meio ek cope eps aie tice outa sats 4. O. atrocyaneum Franch. 

Corolla 20—22mm; calyx 10—13mm long. Leaves ovate-lanceolate, 

cauline leaves 3—5 cm long, 16 mm wide. (Possibly hybrid of 

O. atrocyaneumX O. albicaul e). (Confined to Samarkand 

mountainsyon rocks) Opaliyica)) ye ee ca el 5. O. maracandicum Zak. 
Leaves covered with long bristly spreading hairs. Corolla tubular, 

opening slightly widening, not tapering in throat; calyx lobes very 

strongly elongate, its tips elongating nearly to corolla throat,spreading- 

bristly; nectary glabrous. The thick capitate root produces many 

white, not branching, 15—30 cm high stems. Leaves linear-lanceolate, 

with uneven crisped margin, short-acuminate, without branchlets in 

their axils, (In Muranica group). (Greater Balkhan), =). {23 445) 
SORE SaICeS URN aa Te aS NSiek a bhcaive ke ASR nie near iar OAS eRanaanshe sD 10. O. leucocarpum M. Pop. 

Leaves and stems with sparse appressed hairs; bristles obsolete, 

appressed to leaves. Axils of all leaves bear thin sterile branches 

with narrow linear leaves. Cauline leaves lanceolate, long-acumi- 

nate towards apex, subglabrous, with even margin. Calyx with 

spreading yellow bristles, sericeous, nearly half length of corolla. 

Corolla slightly downy outside, its throat broadly gaping. Nectary 

Hairy.) (HersanapRange) in GinMerganicaveroup) nn seen leit amen 
Be SENSE RO Catt. er oT BOR ea Oe OR CHIC ORENIG ABUT CRAIN 6. O. azureum Schipcz. 

Anthers adhering over entire length, forming slightly conical tube 

protruding from corolla. Corolla yellow, turning brown (not blue); 

large species with thick stems and narrow elongate leaves. 

(Mountains of Central Asia, S. Siberia and N. Mongolia). (Group 
TIANScWa mic aired MeN Me NONE Esta ave oS UCL ool reach ae ate ea 10. 
Anthers adhering only at bases, not along sides, their apices 

diverging exserted from the corolla (as clearly visible in the 

dried MOWERS) ee. ere Bese leites oh goien'S) a0 'Svah ce lacs aU Bo) Shea ena aa 13e 
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Corolla 25—30mm long, glabrous or hardly downy outside. 

Perennial herbs of Central Asia and S. Siberia (to Yenisei)...... ik 
Corolla 20—22 mm long, densely downy outside. Biennial herbs 

of SW Ukraine. Podolian Upland, Kamenets (to Odessa) and 

NIOUCIAVAay tetas eis Mate Csicsnte "ee ot ee SRE Mietlee al Breet 24. O. calycinum Stev. 

Corolla 30mm long, dark brown after flowering. Sepals 30mm 

long in fruit. Leaves usually green, wider, 1—3 cm wide, with long 

sparse bristles on tubercles, almost without interspersed bristles. 

Calyx very spiny, with long bristles. Nutlets larger, 6—7 mm long. 

(Confined to variegated rocks from Alai Range (Gulcha) through 

Upper Zeravshan ae HO) Jecmbyetoy Gin IPWaaelZa)) 5 5 66 bo coh OS 
17. O. baldshuanicum Lipsky. 

Canela 5 30n mm Tigris, uci ‘beowm but not as dark, after 

flowering; calyx to 25—26mm long. Leaves narrower, sometimes 

very narrow. Nutlets 5-6 mm long. (Mainly in Tien Shan and S. 

Altai, southwest to Upper Zeravshan, northeast to Krasnoyarsk)... 12. 

Leaves green, 3—5 mm wide, elongate, like stems covered with 

long, sparse, horizontally spreading bristles, almost without inter- 

spersed small bristles. Plant spiny due to long spreading bristles. 

Corolla 27mm long, not markedly exceeding calyx. (Typical form 

eonfined to the Chu-Ili mountains and Kara-Tau; forms transitional 

LOOnsommelsisntimOon Kno hizeRance andudyrans = lawAla—olatd yeeyen eee 

MMe eum R eMcls veils. Sie lalc x: go oemloren spleen ara 7 16. O. irritans M. Pop. 

Leaves slightly broader, in E. Tien Shan obtuse, canescent, bristles 

crowded, short, interspersed with smaller bristles; corolla 25—27 mm 

long, twice as long as the 20mm long calyx [sic]. (Grom Yenisei 

and NW Mongolia to Upper Zeravshan, mainly in steppe and forest 

ZOMeRINw SM Strain) Wye Monen cy eleh ah Yeni eiorekid! sharmebale 15. O. gmelini Ldb. 
Biennial (monocarpic perennial) plant, usually with few stems to 
30cm high. Corolla markedly gaping, 20—25 mm long, yellow, 

turning brown after flowering. Leaves small, cauline leaves 3—4 

times as long as wide, spatulate. Pubescence neither coarse nor 
dense, very long and spreading. Sepals narrowly linear in fruit. 

Nutlets 3mm long, with distinct protuberances. (Transcaucasia). 

Probably a young hybrid ae (WHPPETEPS XK AiwmemiaAciwia)) 5 < 

Oh Sea Gath roe C1 JURE ieee: ae Ra AP 22. O. microcarpum Stev. 

Biennials, usually with 1—2 (Se 6 anit.) Snecs, high stems. Corolla 
not as markedly gaping; sepals more elongate (to 20—30 mm) in 
fruit. Leaves more elongate, average cauline leaves 10 times as 

long as wide. Pubescence coarse-spiny, long-bristly. Nutlets 

AF ianianl leva (Iaikala)), (Ckeoyo eager) 5 5 4565605 n¢40 e546 14, 
Corolla large, 25—32 mm long, turning pink after flowering, later red, 

(in some races, especially inO. caspium, turning blue). Cane- 

scent. Sturdy, to 60—70mm high plant. Nutlets 5mm long. (E. Cau- 

casussGentraleAsia tomlaibkivjer inthe mortheast)i st Malena 6 cael. 
eM cMoR ctile) siViaibat rend epralsey ie Aaiza ental ec) cee ar terionet fat Wee tehiens 18. O. dichroanthum Boiss. 

Corolla after flowering turning brown, neither pink nor blue (i. e., 
flavescent, unable to form anthocyanin), 20—25mm long. Calyx 

often with light white or yellowish hairs. Nutlets ca. 4mm long... 15. 
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15. 

+e 

16. 

20, 

elie 

22. 

Corolla glabrous or subglabrous. Nutlets more or less plicate- 

tuberculate, sometimes only with traces of tubercles or folds at 

juncture of fruit and beak (the young, unripe fruit distinctly rugose). 

(Lower reaches of the Volga, Dagestan coast)... 19. O. setosum Ldb. 

Corolla sparsely but distinctly downy (villous). Nutlets closer 

to 3mm long than to 4mm, smooth, without lateral tubercles or 

folds, slightly smaller.(Crimea and Taman Peninsula) .......... 

APR ETO es On Oar ROPER TOL OREO ceo. Ofoo cae se ete le ve. LO. PO. vaisianiag@lem, 
Corolla distinctly downy at apex, especially in bud. Leaves very 

crowded, upright, narrow. Plant grayer, pubescent. (Caucasus, 

mokbinlhy ILGSSGIe CHLGASUE)) oo co bo coco 4486 20. O. armeniacum Klok. 
Biennial steppe species, from the Baikal area to the Carpathians, 

in the south to Altai and Tarbagatai, Balkhash, Mugodzhar Hills, 

Ciscaucasia and the steppe region of the Crimea. Corolla yellow 

at first, turning brown (only inO. polychromum turning red and 

blue)s.s(GroupiStepposa))) i056 iris. 21 ais ake See UW, 
Perennial species, in many species the yellow corolla turning red 

or blue or reddish (brown only in the Caucasian species) ....... 20); 

Anthers connate for entire length. Corolla densely downy, ca. 20mm 

lone) (desreelon symmpetaly yO) nomen ene aa 24. O. calycinum Stev. 
Anthers connate only at base. Corolla glabrous, rarely downy, 

LO— PSs elOMg 4 A gor eis seh slvcyie attempts Mewes es ees, SANs 1 es LORE Oka oO ONO 18. 

Corolla large, 16—18 mm long 25. O. arenarium* W. et K. 
Corollasmailler;, LOS 12 mamilong ie.) seeesueieiis | Shei.) yeas ee iL). 
Corolla yellow, turning brown after flowering, glabrous or downy: - - 

BOC OF ley BOUL R OBOE OG. Clo mone TORE torch Dlg cl Gite Sheer yea 27. O. tinctorium M. B. 
Corolla yellow at first, turning red at first, dark blue, later 

STAD LOUSH I ic Noite te dials Noscaniey glotaiey coh ream nate Ulear 28. O. polychromum Klok. 

Anthers adhering in tube, exserted from sky-blue corolla (15mm 

long), with upper part of filaments visible. Multicaulescent, from 

thick, capitate root; stems low, white, thin, short-downy. Leaves 

short, small, oblong with short coarse bristles. (Chalks and lime- 

stones in the Turan lowland of the Caspian area, from Emba to 

Ustyurt and Karabugaz). (Group Turanica). (Average 8)....... 
BO CeO OOOO RONG Cuidna, Eaton one etha cuio to: Oct Cannone a 11. O. stamineum Ldb. 

Anthers adhering only at base, not exserted, or only apices exserted 

froma CORO AY. aba ciiosharay e ceaneuatin ae ead J ehte seb ey sree s lan eee 21. 
Small (8—10 mm) wine-red corolla with lanceolate- linear, erect, 

acute teeth, ca. 5mm long. Appendages of anthers acute, not biden- 

tate, filaments very short. Nectary long-haired. Plant with white 

bristly down, multicaulescent, slightly cespitose, low; calyx white. 

Nutlets 4mm long. (Kopet Dagh, in semi-steppe belt). (Group 
Ghord ssanica) eine eae neesuch eee ee pea cde ue 2 12. O. longilobum Bge. 
Corolla teeth short, anthers with bidentate appendages ......... 22. 

Corolla white- or yellowish-blue (blue at apex), not changing color, 
plicate, with large verrucae along ribs below teeth, 15—20 mm long, 

constricted in throat. Stems branching, branches sterile or with 

short terminal inflorescences. Nectary glabrous or pubescent. 

* Plant less bristly, leaves shorter and narrower (from the Volga to the Baikal EMO sag B66. 00 00 0 ¢ 

ee slGih cal reir ead a) YAMANE Reditcot rent ae ere MCHC. Wee mn AEy Ne irene sires Fe 26. O. transrhymnense Klok. 
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Shah 

24, 

20. 

26. 

27, 

28. 

l 

(Apparently young hybrid species or O. azureum or O. atro- 

cyaneum X O. grupe Praepamirica). (Group Ferganica).... 23. 
Corolla not verrucose along ribs outside, yellow in flower...... FAB) 

Thin sterile branches in axils of nearly all cauline leaves. Hairs 

short, appressed, with very short bristles on leaves, short- 

canescent on stems. (Habit as inO. azureum, degree of 

sympetaly 8, but corolla different). ... 7. O. brevipilosum Schischk. 

Axillary branches fewer, terminated with short inflorescences. 

HairsronustemspandulicavesySpicea Gino .s aye) a on cnel onal cn ateeenelne aie 24, 

Stems with rather soft villous down, without long spreading 

bristles. Leaves short, oblong-lanceolate, tapering from broad 

baseut oracttevapexihey citcasiicae eile ligule res 8. O. ferganense M. Pop. 

Stems with long drooping bristles, nearly white-downy. Leaves 

soft, spatulate-lanceolate, elongate, tapering towards base, short--- - 

acuminate, with long bristles above, both surfaces hairy-downy --;- 

isn sa SEMEN suaap cub Mea OMe Ree ened cl oe meaee conan Giel nsbiocene 9. O. trachycarpum Levin. 

Stems few, ascending, low, not branching. Leaves 3—4mm wide, 

small, linear, slightly spatulate, acute, with spreading long bristles. 

Inflorescences capitate. Corolla claviform, 12—15 mm long, 

nearly open, yellow, not reddening, glabrous, downy only on teeth; 

nectary glabrous; sepals narrowly linear, little elongating, not 

divergent in fruit. Nutlets 2-3mm long. (Transcaucasia). 
(Group Caucacicaa ios ie aaa re: 23. O. rupestre M. B. 
Corolla yellow at first, turning red or blue, rarely not changing 

color (homochromous), but then nectary glabrous. At least in 

ripe fruits stems often white, bluish at first in O. livanovii, 

hak Wola BOSCO Sasa: GUSO loncena oe ols cclomdsona Ge ocgu6 ooo oho & © 26. 
Stems white, not branching; leaves not bright green, canescent; 

corolla 15—20mm long, turning red after flowering; nectary 

glabrous, markedly dissected. (In mountains of Pamir-Alai). 

(Groupebreae panini ca) ia aetna mapededde is oe aus te aes) Gunes De. 
Stems branching in upper part; leaves coriaceous, green, 

oblong or lanceolate, with coarse spiny bristles. (Variegated 

ROCKS iin Semal-Clesemis| On Aveelkes| Bracl Iya) 6 66655600500 a do 28. 
Upper part of corolla tube much broadening, swollen; filaments 

less expanded at base. Leaves on stem dense, numerous, 

lanceolate, long-acuminate to linear, with markedly spreading, 

ciliate bristles along margin, bristles on surface of leaves 

appressed. Stems usually few, 20—40cm high, thin, white. (From 

NiaigtonDarayazaeiny Upper. part Of mountain belt) lus. suey cme eienele 
SHEE Bis ack EN SETS a ah nek eile! <auleeh ian eee ae oe ees Lom O.zZer) Zaman nip cKay. 

Upper half of corolla tube less strongly broadening; filaments 
short, sharply expanding below. Leaves not as numerous, linear- 

lanceolate to oblong-lanceolate, in the latter case with 3, rather 

densely canescent-downy, bristly nerves, bristles along margin 

not as spreading nor as long. (From Samarkand to Kelif and 

IDEN EWEN) Wien 4 tate Pa OB to: Sa Ena 14. O. barsezewskii Lipsky. 
Corolla 14—18 mm long, downy outside, not turning red or blue, 

with gaping throat; nectary hairy; filaments gradually expanding 

below. Stems from the start white, nearly shiny. Leaves 
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29(2). 

30. 

aide 

2—4 cm long, to 1.5cm wide. Nutlets 4mm long. (Zangezur, 

Ordubad). (Group Atropatano-Luristana).... 29. O. gracile Trautv. 
Corolla 10mm long, yellow at first, turning dark red, later 

dark blue, glabrous outside, with constricted throat; nectary 

glabrous; filaments short, with rhombic expanding base. Stems 

bluish at first, white, and shiny in fruit. Leaves with stiff rolled 

margins, 2—3 cm long, usually less than 1cm wide. Nutlets 

3-3.5mm long. (On Pyandzh (Kelif-Shirabad to Kabadian)). ; 
(Group Oxtiea) eos Sir, Marc pane arate 30. O. livanovii M. Pop. 
Corolla ca. 10mm long, with constricted throat, yellow at first, ‘ 

turning dark red, then dark blue, downy outside. Filaments 

short, rhombic-broadening. Multicaulescent from thick capitate 

root. Stems branching, downy at first, turning white. Leaves 

short, lanceolate or oblong, velutinous-gray, with (pseudo-) 

stellate down. Nutlets 3.5mm long, smooth, with acute sides, 

one-colored. (Amu Darya, from Kelif to Guzar). (Group 
ORAIE YS ie aa Paice ve ee nee ea eretuen te athe 31. O. macrorhizum M. Pop. 
Corolla 15—30mm long, with gaping throat. Filaments slightly 

expanding below. Leaves linear-spatulate, with distinct stellate 

hairs. Subshrubby base produces fertile and reduced, sterile 

shoots. (Crimea, Caucasus). (Group Stellulata) ...... Aes 30. 
Corolla 15—20mm long, white-yellow (cream), Lp times as 

long as calyx. Calyx yellowish-bristly or rufous-bristly out- 

side, white and soft haired inside. Leaves more nearly spatulate. 

(Crimea, NW Caucasus (Novorossisk district)). ..32. O. rigidum Ldb. 

Corolla 20—30mm long, 2—3 times as long as calyx, white at 
first, after flowering dark brown (red-violet). Calyx usually 

Walley COeneselaehbasycl sanehaferbay SG% a Sig 668 Gl ovcglG Golo 6.06.6 0.0 00 0 Sidhe 

Ash-gray to canescent-green plant. Nutlets long-acuminate, 

3.09—4mm long. Cauline leaves to 0.9cm wide. Calyx 10mm, 

in fruit to 15—20mm long. Stems simple, often strongly arcuately 

curved below inflorescence. Corolla glabrous, 20—28 mm long. 

(Crimean NWaCaucasus) mone sens ein cen 33. O. tauricum Pall. 
Green to gray-green, sometimes gray-tinged plant. Nutlets 

2.9—3.5mm long, short-acuminate. Cauline leaves to 1.5 cm 

wide. Calyx 8mm (in fruit) to 18mm long. Stems sometimes 
branching, less curved below inflorescence. (Caucasus)...... 

OWSeoRS O60 56 5.0 O00 Oo) o,oLolo O00. d oF On ota (o 34, O. caucasicum Levin. 

Section 1. APONOSMA DC. Prodr. X (1846) 65. — Calyx with short tube, 
angular in fruit through development of markedly protruding nerves, its 

lobes much widening becoming nearly membranous in fruit, 2 or 4 markedly 

accrescent. Entire plant densely appressed-hairy, white-sericeous, with 

longer bristles on small simple, not stellately downy tubercles. Subshrubs 

with oboblong leaves, sterile short shoots; flowering stem with paniculate 

inflorescences. — Caucasus, Asia Minor, NW Iran, Syria. 

IL O. sericeum Willd. Sp. pl. I (1797) 774; Ldb. Fl. Ross. IV, 128; 
Shmal'g. | Hii 24 Grossou able iWaylcs wll 2/73). Crolltsimala manta taltanyasl 
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Lehm. in Mag. Ges. Nat. Berl. 8 (1818) 92.—O. elegans C. Koch in 
Linnaea, XVII (1843) 306.— O. flavum Vatke ex Boiss. Fl. or. IV 
(1879) 186. — ©. flavidum Boiss. Diagn. 1, 11 (1849) 100.— ©) tra- 
Clay inwien IBYoOlSs5 yey LOS —O. brachysolen Boiss. l.c. 104. — 

O. isauricum Boiss. et Heldr. in Boiss. Diagn. I, 11 (1849) 101. — 

©: briquetii.Czeez. in Acta Soc. Bot. Pol. IX, 1—2 (1932) 42.— 
OO, avowiigii Siew. iin Bol, Soe, INE Misc SONY (sel) SO, S96, = 

lew chime ico Pie Aspects tab. al 0s Garda Ghicon. Ser. sili ini, Zea: 

Probl. bot. 1(1950) 27, Figure 5. 
Perennial; subshrub to nearly herbaceous plant, base short-branching, 

producing sterile_and fertile short shoots; entire plant densely appressed- 

hairy, white-sericeous, rarely greenish, long bristles often on small simple, 

rarely (O. isauricum Boiss. et Heldr.) on few stellate tubercles; leaves 

short, wide, 2.5 cm long, 0.8—1.5 cm wide, on sterile shoots oboblong, 

attenuate to petioles, on fertile stems lanceolate, sessile, acute; stems 

simple,ascending, 20—45 cm, whitish. Inflorescence usually paniculate, not 

large, of few, rarely 1—2, scorpioid cymes; pedicels very distinct, angular 

in fruit; bracts indistinct, linear; calyx 13—17mm long, markedly elongating 

in fruit, 18—25 mm long, short-tubular beneath, angled in fruit, its lobes 

connate in pairs, rarely free, membranous-broadening, tapering below, 

rarely (O. szovitsii) tube not angled, its lobes not connate and not mem- 

branous, with short appressed hairs, villous below; corolla white-yellow, 

very rarely blue, 18—24 mm long, with gaping throat, densely appressed- 

downy, with short, obtuse teeth; anthers connate only at base, with short, 

bidentate, terminal appendage, not or slightly exserted from corolla, filaments 

shorter than anthers, slightly broadening below; stigma 2-lobed; nectary 

glabrous; nutlets 4—5 mm long, whitish, bulbiform, i.e., with sides rounded 

not acute, not gibbous, smooth. June—July. 

Stony slopes in middle mountain belt of oak forests, sometimes in culti- 

vated areas, e. g., vineyards, from 500 to 1,800—1,900 m. — Caucasus: 

E, and S. Transe., isolated in Dag. (Andi Koisu, Chir-Yurt), reported for 

Cisc. (Mashuk, Stavropol?). Gen. distr.: Iran., Arm.-Kurd., E. Med. 
Described from Diarbekir. Type in Berlin. 

Note. Views on the status of section Aponosma, which range from its 

recognition as a separate genus (Lehmann) to negation of its validity and 

amalgamation with Haplotricha (Boissier), depend upon whether attention 
has been focused on the pure type of the species, which contrasts sharply 

with others of Onosma,or on transitional forms due to hybridization with 

different species of Huonosma. In this I follow Alphonse De Candolle. 

O. szovitsii Stev., described from Iranian Azerbaidzhan and differing 

in the narrowly linear, free, elongate teeth, the calyx slightly angled at base, 

leaves sometimes very long, cannot be separated. Such forms grow in the 

USSR — in Araks, for example, in Ordubad. 

Section 2. EUONOSMA DC. Prodr. X (1846) 57.— Calyx divided nearly 

to base, the 5 narrow lobes slightly broadened, more or less elongate in 

fruit, but not changed in consistency nor membranous; calyx tube obsolete, 

base of calyx not angular in fruit. Hairs sparsely appressed-sericeous, 

often spreading and spiny.— Tibet, Himalayas, NW Mongolia, but mainly in 
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the provinces of Iran and the East Mediterranean to the Atlantic; some 

species are steppe plants. 

194 Subsection 1. HAPLOTRICHA Boiss. Fl. or. IV (1879) 179; Engl. — 

Pr. Pflanzenf. IV, 3a (1897) 127.— Estellata Schur, Enum. Pl. Transsylv. 
(1866) 468.— Multicellular tubercles on vegetative organs which bear larger _ 
bristles, glabrous, i.e., without stellately arranged small hairs parallel to 

surface of organ. Covers the entire distribution area of the section and the 

eastern wing of the Himalayas. In Mongolia, Central Asia and most of the 

steppe parts of Iran it alone is represented. 

Group 1. Suffruticosa M. Pop.— Subshrub to nearly herbaceous; fertile 

stems and erect sterile shoots produced from the epigeal woods, branching 

base (caudex). Leaves narrow, elongate, lanceolate-linear or linear, often 

with rolled margins and appressed-sericeous hairs. Corolla pure yellow, 

claviform, 18—22mm long, gaping. Stamens not exserted from corolla, the 

filaments as long as or slightly longer than anthers. Nectary glabrous or 

subglabrous. This group is related to the group Stellulata, from Asterotricha 

(see group 14). 

2. O. polyphyllum Ldb. in Pander's Beitr. Naturk. Ostseeprov. Russl. 

(1820) 72) kdb: el) alte, 1825) db. ilk) Rossy Mie 128: Stevensinueulle 

soc. Nat. Mose. XXIV, 590, 594; Shmal'g., Pl. Il, 240; Grossg., Pl: 

Kavk. Ill, 272. — O. caespitosum Pall. ex Stev. l.c. 40.—O. bifrons 

Stev, ex D@, Prodr.) X,765. — Ic. db. Ie. Hl Ross. tab: 24. Moelilers 

Deutsch. Gartn.-Zeit. XXIV, 536; Probl. bot. I (1950) 87; figs 43 sbexsee 

GRF, No. 920. 

Perennial; low subshrub 15—30 cm high, base branching with thick de- 

cumbent branches producing shorter, thin branches of last year, which are 

covered with the dead, overwintering, falcately curved leaves, gray-white 

in color; leaves linear, crowded on sterile shoots, sericeous-white, with 

appressed hairs and rolled margins, acute, 2—7 cm long, 0.2—0.5 cm wide, 

on fertile stems more remote, shorter, slightly broader. Fertile stems 

10—20 cm high, thickish, with soft spreading dense hairs (rufous above), 

simple; inflorescence usually a 2-parted head, of 2 compact scorpioid 

cymes, calyx and short pedicels densely covered with thick spreading rufous 

hairs; calyx lobes narrowly linear, acute, 12—15 mm long, 20—25 mm in 

fruit, with rufous lanate hairs, white-hairy inside along margin; bracts 

linear; corolla glabrous, 20—23 mm long, broadly tubular with gaping throat, 

pale yellow, turning brown; anthers not exserted, as long as filaments, these 

broadening slightly below; appendages scabrous, acutely bidentate; nectary 

glabrous; nutlets ca. 4mm long, narrow, white, smooth, shiny. April—May. 

195 Stony slopes and rocks, mainly on limestones, rarely in sparse forests, 

from coast to 1,000m.— European part: Crim. (mountains, mainly southern 

slopes towards the sea); Caucasus: W. Transc. (Markotkh Range). Endemic. 
Described from the southern part of the Crimea. Type in Leningrad. 

Note. This distinct Crimean mountain relict species is easily recog- 

nized by several characters; at present it has no geographical junction with 

144 



the other species in its group, neither with O. simplicissimum which 

does not grow in the steppe part of the Crimea nor with O. fruticosum 

Labill., which is endemic to Cyprus. However, some specimens with 

leaves to 0.5—0.7mm broad and canescent-green, sparse hairs tend towards 

these species, especially towards O. simplicissimum. 

3. O. simplicissimum L. Sp. pl. ed. 2 (1762) 196; Ldb. Fl. Ross. III, 
ice shnvalon, Hi; ll 240° Krill Mie Zap. sib. LX) 22645) la Yugo- ViOst. 

VI, 120.— O. simplex Gaertn. Fruct. 1(1788) 325.—O. sibiricum 
Lam. Ill. Gener. I (1791) 407.— O. tanaiticum Klokov in Bot. Zhurn. 
(Kiev) VI, 3 (1949) 72—73.— Ic.: Gaertn. 1.c. tab. 67; Bot. Mag. XLVIII, 
fabseie to Wvieeb. Centa plirar. Ilbetabsvovs— Exe, (GRE No. 128: 

Perennial; subshrub, sometimes (in northern part of its distribution) a 

nearly herbaceous plant; branches elongate or reduced from base; old 

brown branches covered with remnants of white epidermis, without leaves; 

leaves of sterile shoots more remote than inO. polyphyllum, cauline 

leaves still more remote, all linear or broadly lanceolate-linear, acute, 

more or less canescent, with appressed, small and large bristles on tuber- 

cles, on petioles or at margin of leaves sometimes slightly spreading, the 

margins slightly rolled, 3—5mm long,2—4mm wide. Fertile stems 10—20 cm 

high, sturdy, erect, simple, canescent, with appressed down; inflorescence 

small, usually furcate, of 2 scorpioid cymes, compressed in flower, markedly 

elongating and straightening in fruit; pedicels short; calyx 6—8 mm long 

in flower, angular in fruit, to 13mm with appressed gray bristles; sepals 

linear, acute; corolla broadly tubular-campanulate, ca. 18(20)mm long, 
2—3 times as long as calyx, glabrous, pale yellow; anthers not exserted from 

corolla, slightly shorter than filaments, these broadening at base, their 

appendage short, scabrous; nectary glabrous or short and sparingly pubescent; 

nutlets 2.5mm long, smooth, lustrous, dark gray with well developed shoul- 

ders. May—July. 

Stony steppes or exposed rocks, rarely in loess or sandy steppes, some- 

times in sparse forests and on cliffs, in the mountains of Altai to 1,300m. — 

European part: V.-Don, L. Don, V.-Kama, Transv., L. V.; West Siberia: 

196 U. Tob., Irt., Alt.; East Siberia: Ang.-Say. (western part); Centr. Asia: 

Ar.-Casp. (northern part), Balkh., Dzu.-Tarb. Southern limit about 47°N., 

the northern at 55°N., eastward to the upper reaches of the Yenisei, west 

to the Dnieper. Endemic. Described from Siberia. Type in London. 

Note. This enormously widespread endemic of the steppe belt varies 

considerably in the width of the leaves, from narrowly linear with strongly 

rolled margins to flat, lanceolate-linear. M.V. Klokov described the very 

narrow-leaved race with sericeous, completely appressed hairs from the 

Middle Don as O. tanaiticum Klokov "Botanichnyi zhurn.,''1949 (VI, 3, 

12—13 and Note; pp. 74—75)), claiming O. tanaiticum and O. simpli- 
cissimum to differ in ''small but numerous characters, as presented in 
the comparative table.''’ He also proposed series Simplicissima Klok. for 
these two species, ''which do not manifest any close phylogenetic relation- 
ship to other species of the genus." 

Group 2. Praehimalaica M. Pop.— Herbaceous perennials. Corolla 

dark wine-red, black-violet, when dry. Stems not branching. Nectary 
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O. ferganense M. Pop. 2 1—Onosma atrocyaneum Franch; PLATE X. 
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hairy. Filaments shorter than anthers; stigma capitate, not 2-lobed. 

Canescent pubescence, with markedly spreading long bristles. — Confined 

to the Pamir area, in the Himalayan section of Iranian Province, in moun- 

tains. 

4, O. atrocyaneum Franch. in Ann. Sc. nat. sér. VI, XVIII (1884) 
214; Lipskii in Tr. Bot. Sada, XXVI, 496; O. and B. Fedch., Perech. 

reeishes  dinbbelke, Wis 2sa)e 

Perennial; root multicipital; stems few, 10—35 cm high, simple, white, 

with short, coarse down and long, horizontally spreading or retrorse 

bristles exceeding diameter of stem; radical rosettes lacking; cauline leaves 

rather numerous, horizontal, lanceolate or oblong-lanceolate, 3—5 cm long, 

0.5—1.5cm wide, sessile, short-acuminate, velutinous-canescent with short 

coarse down beneath, slightly green above, with sparse, long, spreading 

bristles along nerve beneath and along margins. Inflorescence capitate, 

mostly of 1 compact scorpioid cyme; pedicels thin, rather long, to 8(10)mm, 

bristly-villous; bracts lanceolate, shorter than calyx, calyx ca. 15mm long, 

with not very coarse or dense white bristles; calyx lobes linear, acute, 

little elongating in fruit (to 20mm); corolla 25—30 mm long, tubular or 
claviform, with gaping throat, black-blue (dark violet), glabrous outside, with 

short curved teeth; anthers not exserted, pale, nearly as long as filaments, 

these slightly broadening distally, adhering only by bases; appendage deeply 

2-toothed; nectary hairy; nutlets 5mm long, with acute lateral rib, gray, 

slightly plicate-tuberculate, lustrous, without verrucose tubercles. May—_ 

August. (Plate X, Figure 1.) 
Rocky and stony slopes in upper mountain belt, Central Asian juniper 

woodland, mainly on Paleozoic limestones. — Centr. Asia: Pam.-Al. (from 

Alai Range to Kulyab). Endemic. Described from Upper Zeravshan, from 

Novobad. Type in Paris. 

Note. The only relationship of this exquisite species is with the Hima- 

layan O. hookeri Clarke and O. thomsoni Clarke which are similar 

in the color of the corolla and the pubescence of the nectary. 

5. O. maracandicum Zak. in Tr. Uzb. Gos. univ. Nov. ser. No. 28, 

En@logiyel, IB) AA, C652 “ale, Ie C, sie, 

Perennial; like the preceding, but corolla ca. 20mm long, leaves shorter 

and wider, the tufts more compact. A doubtful species, possibly a hybrid 

of O. atrocyaneum X barsczewskii. 

Central Asia: Pam.-Al. (only in mountains near Samarkand, Agalyk 

village). Type in Tashkent. 

Group 3. Ferganica M. Pop. — Corolla 20—30cm long, sky-blue or 

bluish, rarely yellow, color not changing. Nectary more or less hairy. 

Stems with axillary branches in upper half or sterile or with short inflo- 

rescence. Perennial herbs without radical rosettes. Stigmas 2-lobed; 

calyx little elongating in fruit. Nutlets finely tuberculate-verrucose, dull. 

6. O. azureum Schipcez. in Bot. mat. Gerb. Bot. Sada, II, 24—25 (1921) 

QF, 
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Perennial; multicaulescent from multicipital root; stems erect, slightly 

angular, 30—40 cm high, with short appressed hairs, with dense lanceolate 

leaves, nearly along entire stem axillary buds produce thin, sterile branches 

with elongate, linear leaves producing an unusual habit; stems bluish in 

lowest part, with apical inflorescence; leaves lanceolate, gradually long- 

acuminate, 4—5 cm long, in lower part 0.5—1 cm wide, subsessile, declined, 

green, covered with large flat tubercles bearing very short, appressed ~ 

bristles, long spreading bristles absent. Inflorescence crowded, com- 

pressed, with 1 or 2 short, few-flowered scorpioid cymes; pedicels thin, 

5—8 mm long, like calyx base covered with spreading bristly villous hairs; 

bracts lanceolate-linear, shorter than calyx; calyx 12—15 mm long, with 

long, lanceolate-linear, dense sometimes yellow, semi-appressed bristles, 

nearly sericeous; corolla, 23—25 mm long, broadly tubular-campanulate, 

with gaping throat, sky-blue, with short broad curved teeth, pale in lower 

part, slightly downy but without verrucae along ribs outside under teeth; 

anthers not exserted, connate only at base, their terminal appendages deeply 

2-toothed, the filaments broadening slightly below, slightly shorter than 

anthers; nectary hairy; nutlets 5—6 mm long, with nearly rectangular body 

abruptly tapering to short beak, pale, wrinkled at sides, entire surface 

densely and finely tuberculate, not lustrous. June. (Plate XI, Figure 1) 

Centr. Asia: T. Sh. Endemic. Described from former Andizhan 

district (ascending on Kizyl-Su, flowers, 11 VI 1911, Knorring and Mink- 

witz, No. 1023). Fertile specimens also from the Kugart River gorge 

between the estuary of the Kizyl-Su River and Katyn-Ak- Chek, forest along 

the river, 2 VI 1911, Knorring and Minkwitz, No.371. Type in Leningrad. 

Note. A very unique species resembling the average Chinese species 

of section Protonosma in the sky-blue corolla, branching stem and nutlets, 

but anthers coherent in the tube, the corollas small, the filaments villous 

at base. 

7. O. brevipilosum Schischk. sp. n. in Addenda XVIII, 704. 

Perennial; multicipital root produces numerous 40—50 cm high, angular 

stems, covered with short appressed hairs; leaves declined, lanceolate, 

4—6 cm long, 8—10 mm wide, gradually long-acuminate, sessile, flat, covered 

with small and slightly larger, completely appressed bristles borne on 

large tubercles, without long spreading bristles, with lanceolate leaves 

bearing sterile branches especially in upper half in their axils, base of 

stems bluish. Inflorescence at apex of stem of 1—2 small but compact 

scorpioid cymes; pedicels thin, short; calyx semi-appressed with long 

gray bristles, ca. 10—12 mm long, with linear lobes; corolla yellow, tubular, 

contracted in throat, 15—18 mm long, with short teeth, glabrous outside but 

rugose-tuberculate along ribs under teeth; filaments slightly broadening, 

shorter than anthers; nectary glabrous. May. 

Centr. Asia: T. Sh. (Fergana Range, subalpine meadows along the 

Uraks River near Kenkol, flowers, 29 V 1899, Litvinov). Endemic. 

Very much like O. azureum Schipcz., but corolla yellow, constricted 

in the throat, large-verrucose outside along ribs, and nectary glabrous. 

8. O. ferganense M. Pop. sp. n. in Addenda XVIII, 703. 

Perennial;entire plant covered with short spreading gray down, velutinous; 

multicipital root bears few stems, ca. 40—50 cm high, angled, densely 
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201 spreading-downy, without long bristles, in upper half with long, axillary 

branches terminated by short inflorescences; leaves declined, sessile, 

oblong-lanceolate, 4—5 cm long, 1—1.5 cm wide, gradually acuminate, 

canescent, nearly velutinous, above with thin spreading bristles borne on 

large tubercles; leaves of axillary branches lanceolate, bh — ae as long. 

Inflorescences very short scorpioid cymes, elongating in fruit; pedicels short, 

with short gray villous hairs; calyx gray downy-villous, 7—10mm long, 

slightly elongating in fruit, with linear lobes; corolla tubular, hardly clavi- 

form, constricted in throat, 17 mm long, glabrous outside, yellow, with bluish 

ribs and throat, tuberculate-verrucose along ribs; anthers not exserted, 

slightly shorter than filaments, slightly expanding below; nectary subglabrous; 

nutlets 5mm long, erect, with rectangular body, abruptly tapering towards 

apex, light gray, finely tuberculate-verrucose, dull. June. (Plate X, 

Figure 2.) 
Centr. Asia: Fergana Range (near the Kenkol Pass, flowers, fruit, 

17 VI 1899, Litvinov). Type in Leningrad. 
Note. Distinctly related toO. azureum by its nutlets and to O. bre- 

vipilosum by its corollas, but distinguished from both in the thick, 

velutinous, gray down, the broader leaves and the longer axillary branches 

bearing inflorescences. The peculiar concentration of closely related 

species on Fergana Range leads to the hypothesis that they are the result 

of some recent crossing involving O. atrocyaneum. This is corro- 
borated by the presence of similar forms with verrucose corollas in Upper 

Zeravshan, in the distribution area of O. atrocyaneum. 

9. O. trachycarpum Levin in Bot. mat. Gerb. Bot. inst. AN SSSR, XII 

(1950) 223, cum ic. 
Perennial; root multicipital, producing few 20—40cm high stems, these 

not branching or with few long or with numerous branches always terminated 

by short inflorescence; stems white, with short coarse down besides long 

thin horizontal or even retrorse bristles (as inO. atrocyan eum); leaves 

elongate, 5—10cm long, 1—2 cm wide, oblong-lanceolate or oblong, obtuse, 

sessile or tapering towards base, soft with long spreading bristly pubescence 

on nerve above and along margins, short-hairy or subglabrous between 

bristles (on tubercles), in the former case canescent as in O. atrocya- 

neum, inthe latter green as in O. irritans. Inflorescences short, of 

compact scorpioid cymes, these often solitary at ends of stems and branches 

or main stem with bifurcate cyme; pedicels short, spreading, thinly white- 

202 bristly; bracts lanceolate, short; calyx not very stiff, with thin white semi- 

spreading bristles, ca. 10mm long, slightly accrescent in fruit, with linear, 

obtuse lobes; corolla bluish, 15—18 mm long, broadly tubular, its throat 

gaping or slightly constricted, nearly entirely glabrous, more or less 

verrucose-tuberculate along ribs outside, with short curved teeth; anthers 

nearly not exserted, slightly shorter than the proximally slightly broadening 

' filaments, their appendage short, abruptly 2-toothed; nectary glabrous or 

sparingly pubescent; nutlets 4mm long, pale gray, abruptly tapering to beak, 

finely tuberculate-verrucose, slightly lustrous. June—July. (Plate XI, 

Figure 2.) 

Stony slopes, mountain belt, Central Asian juniper woodlands. — Centr. 

Asia: T. Sh. Endemic. Described from the northern slope of Kirghiz 
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Range (gorge of Aksa River, flowers, fruit, 7 VII 1916, Zinserling and 

E. Zvyagintseva, No. 1121, greener form; descending from Kotonuzbe, 
fruit, 24 VII 27, Nikitina, No. 109; former Andizhan district, Air-Tash 

Mountain, Kaike-Bel Pass, flowers, 24 VI 1911, Minkwitz, No. 1315, 

gray-downy). Type in Leningrad. 
Note. This species rather close to O. atrocyaneum with its long, 

spreading bristles on stems and leaves, as well as in the size and shape ~ 

of the leaves, but corolla and nutlets are identical with the two preceding 

species. The Andizhan specimens are closer to O. atrocyaneum; those 

from the Kotonuzbe are intermediate between them and the type. 

Somewhat related to O. trachycarpum is the form from Upper 

Zeravshan (Kuli-Kalon Lake, flowers, 30 VI 1911, Lipskii, No. 4187), ob- 
viously a hybrid of O. atrocyaneum X O. barsczewskii, withbluish 

corolla, 20mm long, tuberculate-rugose along ribs. Leaves, pubescence 

and stigma are as inO. atrocyaneum. 

Group 4. Turanica M. Pop.— Corolla sky-blue. Stems many, thin, 

low, white, simple or branching. Short leaves covered with coarse spreading 

bristles. Radical rosettes lacking. Nectary glabrous. Stigma shortly 

2-lobed, nearly entire, not capitate. Nutlets smooth, lustrous. Root very 

thick, multicipital, black, not red. — Limestone in desert belt, in Turan in 

the Caspian area. 

10. O. leucocarpum M. Pop. from Bobrov in Tr. Bot. Sada, XLIV 

(1931) 71 et 78, nomen et locus classicus; descr. in Bot. mat. Gerb. Bot. 

inst. AN SSSR, XII, 225, from Figure. 

Perennial; even when very old root does not crumble into bundles under 

the bark as distinctly as O. stamineum; stems 10—30cm mostly ca. 

203 15—20cm high, simple, branchless, slightly thickish, yellow at first, after 

flowering white, covered with short, coarse, retrorse down mixed with 

single spreading bristles or the latter absent; leaves acute, rather dense 
on stems, 1—2 cm long, in the robust specimens to 3 cm long, linear- 

lanceolate, sessile, stiff, declined, with crisped, uneven, thickened margins, 

green, with coarse long spreading bristles, and short, slightly thicker 

bristles. Inflorescence terminal, usually of one compact scorpioid cyme 

not straightening or elongating in fruit, with dense long spreading white 

bristles; pedicels very short, none exceeding 5mm in length; bracts 

lanceolate-linear, not long; calyx with very long spreading white bristles, 

its lobes linear, acute, very strongly elongating in fruit, 20—30mm long 

(in flower 15mm); corolla sky-blue, 25—30 mm long, tubular, gradually 

expanding towards gaping throat, with small, triangular, curved teeth, 

glabrous, not verrucose outside; anthers adherent only by base, their 

apices exserted from corolla, approximately as long as the distally slightly 

broadening filaments, 8mm long; nectary lobate, glabrous; nutlets ca. 5mm 

long, smooth, lustrous, pale gray, without shoulders, gradually tapering to 

beak, gibbous. April—June. 

Rocks and stony taluses.— Centr. Asia: Mtn. Turkm. (Greater Balkhan 

Range). Endemic. Described from the Kulidzh Gorge (350m, in rock 

crevices, flowers, 3 VI 1928, Bobrov and Yarmolenko, No. 297). Type in 

Leningrad. 
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11. O. stamineum Ldb. in Eichw. Pl. casp.-cauc. (1833) 10; Fl. Ross. 
ee 2 SB OlssSh tle ors IVew loan elpSkin an Nic Oty Sada eave tomo. — 

Omcyanmeumewesss ex adby hie Ross: Tilt l235 tc. Eichw. lcs tabss:. 
Perennial; root under bark disintegrating into cordlike bundles; stems 

many, 15—30 cm high, simple, rarely (when apex damaged) branching, stiff, 

white, covered with short, retrorse, nearly appressed down, with or with- 

out solitary spreading bristles; leaves 1—2 cm long, oblong-linear or lan- 

ceolate or even oblong, small, declined, dense, coarse, with uneven, undulant 

margin, with coarse spreading bristles on large tubercles, and small 

prickly bristles. Inflorescences short, few-flowered cymes not elongating 

in fruit; pedicels 1—2 mm long; bracts short, oblong; calyx 10mm long in 

flower, in fruit not exceeding 15mm, white-bristly, with linear obtuse lobes; 

corolla sky-blue, tubular-funnelform, with broadly spreading throat and 

small, triangular, curved teeth, glabrous outside, 15mm long; anthers adnate 

to tube for entire length, exserted from corolla, 7—8 mm long, with long, 

slightly 2-toothed, white-scarious appendages; filaments longer than 

anthers, not broadening below; nectary lobed, glabrous; nutlets 3mm long, 

smooth, lustrous, pale gray, gradually tapering to beak. May—June. 
Limestones, chalks. — Centr. Asia: Ar.-Casp. (lower Emba to southern 

Chink Ust-Urt and Karabugaz, also Mangyshlak). Endemic. Described 

from the eastern shore of the Caspian. Type in Leningrad. 

Note. Differs from the preceding species in the shorter leaves, calyces 

and corolla, and the small nutlets, but mainly in the completely exserted 

anthers. Geographically there is no contact between these two species. 

Group 5. Chorassanica M. Pop. — Perennial, polycarpic herbs. Stems 

low, simple, produced from thick multicipital root. Radical rosettes pre- 

sent. Leaves with spreading white bristles. Scorpioid cymes dense, capi- 

tate, not straightening or elongating in fruit. Calyx on short thin pedicels, 

with appressed white hairs, slightly elongating in fruit, with descending, 

narrow linear lobes. Corolla reddish, tubular, 8—10mm long, with lanceolate, 

acute, erect teeth as long as tube; anthers free, their appendages long, 

thinly acuminate, not truncate or 2-toothed, extending nearly to apices of 

corolla teeth; filaments very short. Nectary sparingly pubescent. Stigmas 

nearly not exserted from corolla. — Khorasan, Kopet Dagh. 

12. O. longilobum Bge. Heliocarya (1871) 12; Boiss. Fl. or. IV, 183.— 

Ie.> Probl. bot: 1 (1950) 101, Fig. 2). 
Perennial; entire plant white-villous-bristly, with thin bristles; root 

multicipital, thick, its dark red bark yielding dye; rosettes and stems bearing 

some resemblance to closely appressed tufts; stems 10—20cm high, white, 

with short coarse down and dense, short, thin, spreading bristles, thin, often 

ascending, simple; leaves of radical rosettes oblong-oblanceolate, gradually 

tapering to thin, long bristly petioles, 3—10 cm long, to 1cm wide, acute, with 

long spreading bristles, with short-coarse down between bristles; cauline 

leaves few, caducous, lanceolate or oblong-lanceolate, acute or obtuse, 

declined, sessile, 1.5—3 cm long, 4—8 mm wide, often canescent, with dense 

down and spreading bristles or greenish. Scorpioid cymes dense, capitate, 

single, rarely 2, at tips of stems, not straightening, not loose in fruit; 
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pedicels thin, the lower fruiting, to 5—7 mm long with spreading thin bristles; 

bracts lanceolate-linear, shorter than calyx; calyx small, ca. 10mm long in 

flower, to 13 mm in fruit, densely semi-appressed, later semi-spreading, in- 

side mainly with white hairy bristles, with narrowly linear, obtuse, soft 

205 lobes not divergent in fruit, calyx readily abscissing with nutlets; corolla 

206 

reddish-violet, not changing color, 8—10 mm long, tubular, glabrous, its teeth 

erect, narrow, acute, unusually long for the genus, folded lengthwise, as long 

as tube, i.e., 4—5 mm; appendages of anthers thinly acuminate, anthers © 

(with appendage) 4mm long, filaments gradually broadening towards base; 

nectary hairy; nutlets ca. 4mm long, narrow (oblong), completely smooth, — 

white or slightly greenish, without spots, with short beak. May. 

Frequent on limestone, rare on pebbly slopes, 1,000—2,600 m. — Centr. 

Asia: Mtn. Turkm. (Kopet Dagh). Gen. distr.: Iran. (Khurasan). De- 
scribed from N. Iran. Type in Paris. 

Group 6. Praepamirica M. Pop. — Corolla 15—20mm long, yellow, 

reddening after flowering, the tube markedly enlarged in upper part, slightly 

constricted in throat, glabrous outside; anthers connate only at base, slightly 

exserted. More or less spreading-bristly; nectary glabrous. Stigma 

capitate. Perennial herbs with rosettes. Stems not branching, white. 

Pamir area, in mountains. 

13. O. zerizaminum Lipsky in Tr. Bot. Sada, XXVIII (1908) 44. 
Perennial; root medium thick, black-red, multicipitate, producing to 10(15) 

white stems, these bluish at first, simple, 20—40 cm high, thin, covered above 

with sparse appressed down, without long bristles; leaves in rosettes lan- 

ceolate or linear, attenuate to long ciliate petiole, cauline leaves sessile, 

all leaves elongate, acute, coarse, declined, median cauline leaves 2—4 cm 

long, (1.5)2—5 mm wide, with appressed, rarely semi-appressed thin bristles 

on both surfaces, and few, horizontally spreading bristles along margin, 

appearing ciliate, canescent, 1-nerved. Inflorescences capitate, of one com- 

pact scorpioid cyme; pedicels very short; bracts lanceolate, extending to 

apex of calyx; calyx with soft gray bristles, white-pinnate along margin of 

linear, obtuse sepals, calyx 10 mm long in flower, to 15mm in fruit; corolla 

ca, 18 mm long, tubular below, markedly enlarged above, with con- 

stricted throat, glabrous with short curved teeth, yellowish turning pink or 

red; anthers 6mm long, not exserted, connate only at base, longer than fila- 

ments, these with sharp, nearly rounded base; nectary glabrous; nutlets 

5mm long, gradually tapering to 2-keeled beak on sharply defined shoulders, 

pitted-rugose. July. (Plate XII, Figure 1.) 

Stony slopes and taluses in subalpine zone. — Centr. Asia: Pam.-Al. 

(from Alai Range to Darvaza; not in Upper Zeravshan). Endemic. Described 

from Karategin, Zerizamin River (17 VII 1897, Lipskii, No. 755). Type in 

Leningrad. 

Note. Some small individuals have narrowly linear leaves, 1.5—2mm 

wide, and are externally very distinct (e. g., Korzhinskii's specimens from 

Katta-Karamuk, Golbek's from Gardaneh- Kaftar). 
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14. O. barsczewskii Lipsky in Tr. Bot. Sada, XXVI (1909) 494. — 
O. albicaule M. Pop. in N. A. Dimo, Pochv. eksp. bass. Syr-Dar. and 

Amu-Dar. II (1916) 69.— Ic.: M. Pop., op. cit. tab. 18. 
Perennial; the thin, black-red root produces few (1—5), 25—50cm high, 

rather thin, white, simple stems covered above with appressed down, without 

long bristles; leaves on stems rather crowded, rosettes few, poorly developed, 

often absent; leaves of rosettes elongate, 10—15 cm long, lanceolate, gra- 

dually tapering to petiole, acute, cauline leaves lanceolate, often oblong, 

usually tapering gradually from wide sessile base to apex, acuminate, 1-, 

often 3-nerved, canescent, coarse; median leaves 5—8 cm long, 1—2 cm wide 

at base,with appressed bristles (later semi-appressed) on both surfaces 

and semi-spreading bristles on petioles and along margin. Inflorescence 

a compact, capitate, solitary scorpioid cyme terminating stems, rarely 

cymes double, not elongating or straightening in fruit; pedicels very short, 

the lower to 5mm long, villous-bristly; bracts lanceolate, covering calyx; 

calyx with soft gray bristles, semi-spreading along margin, 12—14 mm in 

flower, 15—16 mm in fruit, with linear, acute lobes; corolla tubular, less 

broadening in upper part than in O. zerizaminum, distinctly tapering in 

throat, with small teeth, 18—20 mm long, yellow turning pink and eventually 

violet-red, glabrous outside; anthers nearly not exserted, connate only at 

base, slightly longer than the filaments, these faintly broadening below; 

appendage with 2 acute teeth. Nectary glabrous; nutlets ca. 5mm long, in 

profile square, sharply tapering to beak, lustrous, pitted-rugose at sides. 

May—June. 

Stony slopes, red sands, rarely loess slopes in mountain belt, ca. 1, 000— 

1,500m, in semi-steppe and Central Asian juniper woodland belt. — Centr. 

Asia: Pam.-Al. (from Upper Zeravshan to Darvaza (Pyandzh) to the south). 
Endemic. Described from Gissar Range (Kara-Tag Gorge, near Khakimi 

village, flowers, 8 VIII 1882, A. Regel'). Type in Leningrad. 
Note. This species is highly variable inthe width of the leaves (narrowly) 

lanceolate or nearly ovate), and in its pubescence (slightly or densely gray). 
O. albicaule Pop. differs from the type in low growth, narrow, lanceolate- 

linear, 1-nerved leaves, and more dense and bristly, gray pubescence. It 

is endemic to foothills, semi-deserts and above all to the red sands of 

Guzar and Kelif and extends to Samarkand (Agalyk) in the north. 

Group 7. Tianschanica M. Pop.— Corolla large, 25—30 cm long, yellow, 

after flowering brown, not redorblue; anthers fused laterally into conical tube, 

slightly exserted; stigma 2-lobed; nectary glabrous; fruiting calyx with 

markedly elongating lobes. Perennial, rarely biennial?, herbs with coarse 

bristly spreading hairs, elongate lanceolate-spatulate leaves and distinct 

radical rosettes; stems thick, not white, simple. — Pamir area, Tien Shan, 

Altai, NW Mongolia (Altai), W. Sayans (to Yenisei). 

15. O. gmelini Ldb. FI. alt. I(1829) 184; Fl. Ross. III, 126; Stev. in 

Bulle SOG. Nat Mose: DEXVe) S88) 592-skrylees Ply) Zap.) Sibs De) 2283. —— 

O. echioides var. gmelini (Ldb.) Kryl., Fl. Alt. IV (1907) 881. — 
20. cashmiricum Jonnston in Journ. Arnold. Arbor. XXI, 1 (1940) 

D0, O52 INGals Il, Crees IDV, Well, SOS Ibiclos es) IML ROSSA UNL jel, ASOy, 
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Perennial; the rather thin root produces several (i—5), thick (3—4—5 mm 
across), 20—50cm high, usually bluish, rarely green stems, these not 

branching, often ascending, densely covered with thin, long, spreading 

bristles often yellow in upper part, with very loose coarse down between 

them; leaves of radical rosettes lanceolate-spatulate, elongate, to 15 cm 

long, 1.5 cm wide, gradually tapering to petiole with long spreading bristles, 

cauline leaves antrorse, not long, 3—4cm, 4—6 mm wide, oblong-linear or 

lanceolate, sessile, obtuse or short-acuminate with thin long semi-spread- 

ing bristles, upper leaves reduced, often with yellowish bristles and slightly 

stiff down between bristles. Inflorescences capitate of 1—2 cymes at apex” 

of stems, dense and drooping in flower, straightening and elongating in 

fruit; pedicels very short, to 2—3 mm, with spreading bristles; bracts 

lanceolate, bristly, shorter than calyx; calyx with long, white or yellow, 

spreading bristly hairs, 12-17 mm, in fruit ca. 20mm long, its linear, acute 

lobes converging in fruit; corolla pale yellow, turning brown, glabrous, 

broadly tubular, gradually broadening in throat, gaping, 25 mm long, with 

small, triangular, curved teeth; anther tube ca. 8 mm long, apex (mainly 

appendages) exserted, longer than slightly broadening filaments; nectary 

glabrous, spatulate; nutlets oblong, 5mm long, gradually tapering to beak, 

smooth, lustrous. May—June—July. 

Stony slopes, rocks, rarely in steppes in the mountain- steppe belt. — 

West Siberia: Alt.; East Siberia: Ang.-Say. (W.); Centr. Asia: Dzu.-Tarb., 

T. Sh., Pam.-Al. (to Upper Zeravshan). Gen. distr.: NW Mongolia, 
Kashmir. Described from S. Altai (between Cheremshanka and Butakova, 

flowers, 28 IV 1828, Ledebour). Type in Leningrad. 

Note. The Pamir area specimens (from Mogoltau, Upper Zeravshan) 
differ slightly from the Altai type in being perennial, with acute leaves, 
more coarse hairs, larger corolla, becoming dark brown after flowering and 

looser fertile racemes. In general the three species of the group are very 

close, and linked by several transitions. The species may grow in the 

central Kazakhstan hills (Kara-Kingir, Ulutau). 

16. O. irritans M. Pop. ex Pavl. in Acta Univ. As. Med. ser. VIII-b. 

Bot. 19 (1935) 29 et Ind. Kewensis, Suppl. IX (1931—1935) (lapsu: irrigans, 
quod est nomen absurdum! ). 

Perennial; stems thick, simple, few, 20—40 cm high, white-green, like 

leaves covered with spreading thin, long, pure white bristles to 4—5 mm 

long; radical and cauline leaves elongate, median cauline leaves 4—7 cm 

long, 4—5 mm wide, nearly broadly linear or lanceolate-linear, with nearly 

parallel margins, radical leaves tapering to long petiole, the cauline sessile, 

all leaves acute, green; short hairs absent between long bristles. Inflo- 

rescences capitate at apex of stems, usually of 1 large, dense, erect scor- 

pioid cyme not elongating in fruit; bracts lanceolate, as long as calyx; 

calyx on very short, white-bristly stipe, with very long sparse white bristles, 

its long, linear, acute, slightly diverging lobes ca. 20mm long in flower, 

to 25mm in fruit; corolla 25—27 mm long, broadly tubular, gradually and 

slightly broadening in throat, gaping, yellow, turning dark brown, with short 

triangular teeth; pollen tube ca. 10mm long, with only appendages exserted; 

filaments slightly shorter than anthers, slightly broadening; nectary gla- 

brous; nutlets 5mm long, very gibbous (curved), dark gray, lustrous, 
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rugose-pitted and tuberculate, mainly at sides, gradually tapering to 

beak. May—June. 
Rocks, gravels, semi-steppe belt. — Centr. Asia: T. Sh. (Chu-Ili Moun- 

tain, Kara-Tau, adjacent parts of Trans-Ili Ala-Tau, Kirghiz Range, 

Talas Ala-Tau). Endemic. Described from Andrakai, a natural landmark 

in Chu-Ili Mountains (Krasnov, 1886, flowers). Type in Leningrad. 

Note. This species seems to extend farther east than Tien Shan (Kuldja, 

A. Regel) and westward in the Pamir area to the Turkestan Range (Mink- 

witz). Its type (Chu-Ili Mountains) is remarkably distinguished from 
O. gmelini by the narrow, green, long leaves, very long white bristles, 

elongated sepals and tuberculate fruits. 

17. O. baldshuanicum Lipsky in Tr. Bot. Sada, XXVI (1909) 504. — Ic.: 

Probl. bot. 1(1950), Fig. 8. 
Perennial; root thin, multicipital; stems 1—5, 20—50 cm high, often ascend- 

ing, brown or green, not turning blue, subglabrous, covered only with sparse, 

long horizontally spreading bristles; leaves oblong or oblong-lanceolate, 

much wider than those of either O. irritans orO. gmelini, longer than 

the latter, median cauline leaves 5—7 cm long, ca. 1 cm wide, green, stiff (in 

fruit), radical leaves to 15 cm long, 2 cm wide, gradually tapering to long 

bristly-ciliate petiole, cauline leaves sessile, all leaves short-acuminate 

or obtuse, covered only with sparse, long, spreading white bristles especially 

profuse along margin of leaf. Inflorescence 1, rarely of 2 compact, drooping 

scorpioid cymes at tips of stems, straightening but remaining compact in 

fruit; pedicels very short, the lower hardly 2—3 mm long, bristly; bracts 

lanceolate, shorter than calyx; calyx in flower 20mm long, canescent, 

appressed, elongate-long-bristly in fruit 30mm long, with broadly linear 

acute lobes; corolla 30—32 mm long, yellow, turning black-brown, gradually 

broadening towards throat, gaping, with short triangular teeth, glabrous; tube 
10—11 mm long, filaments slightly broadening, shorter than tube, appendages 

hardly exserted; nutlets 6 mm long, ovoid, brown-gray, smooth, lustrous, 

gradually tapering to beak. May. 
Stony slopes, especially red sands, 1,000—1,500m.— Centr. Asia: Pam.-Al. 

(from Alai Range to Kulyab, i.e., Pyandzh in the south). Endemic. De- 
scribed from Bal'dzhuan in Tadzhikistan, from the Chorab-Dara stream 

(flowers, V, 1883, Musa). Type in Leningrad. 
Note. Inthe eastern part of Alai Range and Fergana Range this species 

merges with O. irritans, from the type of which it differs distinctly by 

the broad (1—2 cm) leaves, larger flowers and nutlets, and wider sepals. The 
narrower specimens from Mada (Alai Range), which retain all the typical 

characters of O. baldshuanicum, have much thicker and thinner bristles, 

more like O. irritans. The specimens from Gulcha are even closer to 

O. irritans by the smaller growth, but have narrower leaves and sepals 

than O. baldshuanicum; the nutlets are 7mm long and smooth, as in 

O. baldshuanicum. Such plants may occur in Taran-Bazar (Fergana 

Range). 

Group 8. Praemontana M. Pop.— Corolla yellow, turning brown, in one 

species turning pink or blue, 20—30mm long; anthers connate only at base, 
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1—Onosma azureum Schipez; 2—0O. trachycarpum Levin. PLATE XI. 
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longer than filaments; nectary glabrous; stigma 2-lobed; calyx markedly 

elongating in fruit, spreading-coarse-bristly. Stems branching above 
with numerous cymes. Biennial high herbs, with thick stems, narrow 

elongate leaves and radical rosettes.— Very widespread, from the [li 

River in the east to the Atlantic Ocean in the west. 
Note. This group is sympatric with Stepposa, which genetically is its 

later Pleistocene derivative. 

18. O. dichroanthum Boiss. Diagn. pl. or ser. 1, 11 (1849) 107; Grossg., 

ml, Iehks IU, 2V2-= ©, Sibel oO suiian Swen ia Jelly Sores INES IIo Ree, 

XXIV (1854) 586, 594.— O. caspium Gruner in Bull. Soc. Nat. Mosc. XL, 
4 (1867) 62,441.— O. setosum 8B. dichroanthum Boiss. Fl. or. IV 
Geo) pls iipskiiini try Bot sada, SOnV1, 499. Os is e tos um) 0. bru 
charicum Lipsky, op. cit. 503.—Ic.: Probl. bot. 1 (1950) 87, Fig. 7. 

Perennial; stems 1—3, thick, 40-60cm high, usually slightly reddish, 

sometimes bluish, with dense long spreading bristles, in upper part always 

with few short, rarely long branches, covered with short, rather dense, coarse 

down as well as thin long horizontal bristles; leaves elongate, broadly 

linear or lanceolate, to 15cm long, 8—12mm wide; in rosettes long tapering 

to bristly-hairy petiole, cauline leaves sessile, median leaves 5—8(10)cm 
long, 5—10mm wide, appressed, canescent, with slightly rolled margins, with 

thin spreading bristles above and along midrib beneath especially along 

margins, also with bristly down, their apex obtuse or short-acuminate. 

Scorpioid cymes compact, drooping, usually forming short,narrow inflores- 

cence, rarely paniculate, spreading; pedicels short, the lower to 10mm 

long (in fruit), with dense white spreading bristles; bracts narrow, lan- 

ceolate-linear, acute, as long as calyx; fertile scorpioid cymes straightening 

and elongating; calyx semi-appressed in flower, in fruit with long dense 

spreading, white, never yellow bristles, calyx lobes long, 20mm in flower, 

25mm in fruit, lanceolate or broadly liner, acute, slightly converging; 

corolla long-tubular,ca. 30mm long, gradually broadening towards gaping 

throat, yellow,pink and slightly blue after flowering, in Transcaucasian species 

(oO; caspium) brilliant blue, glabrous outside, with small, triangular, 

curved teeth; anthers ca. 10mm long (connate at base), much longer than 

filaments, scabrous, exserted with truncate appendages; nutlets 4—6 mm 

long, lustrous, spotted hence darkish, strongly gibbous, with sharply pro- 

truding sides, slightly tuberculate-pitted. April—June. 

Loess foothills, often in secondary weedy localities, and in oases through- 

out mountainous Central Asia; variegated rocks along the Kura. — Caucasus: 

Dag., E. and S. Transc.; Centr. Asia: Dzu.-Tarb. (Dzungarian Ala- Tau), 

T. Sh., Pam.-Al., Mtn. Turkm. Gen. distr.: Iran. Described from foot 

of Demavend Mountain (near Ask, 23 VI 1943, Kochi, No.383). Type in 
Leningrad. 

Note. The Kura O. caspium and the Tashkent O. dichroanthum 

differ in many characters; in the first the leaves are narrower, the hairs 

coarser, the corolla turns blue. The Kopet Dagh specimens seem to be 

intermediate between these groups and ours, hence the need to distinguish 

several races or, for the time being, to establish one species distinguished 

from the related ones. The latter alternative is more rational, the more 

so as no Iranian material is available, and the relation of the type of O. di- 

chroanthum tothese groups cannot be determined. 
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19. O. setosum Ldb. in Pander's Beitr. Naturk. Ostseeprov. Russl. 

(1820) 70>) PE valte 9W(1829) Vena Ee Ross.) Il 26-1 G@rosice. ila Kean lommniie 

7H (7 le MN GoteXo N/Oysii, WAL, IA4, — ©), SCMUIOGICOS Abie, arom Ib, = Ie, 2 ILelo. 

1@, Ils ROSS. I velo, LOG. 

Biennial; stems 1—3, 30—60cm high, thick, whitish or green, with dense 

long spreading and thin bristles in upper half with branches terminated by 

inflorescences; sparing coarse down grows between horizontal bristles of 

stem; leaves elongate, ribbonlike or lanceolate, radical leaves spatulate, 

long-attenuate to spreading bristly petiole, to 10cm long, 1 cm wide (rosettes 

badly preserved, as common in biennials), cauline leaves sessile, 5—10 cm 

long, 5—10mm wide, obliquely antrorse, short-acuminate, spreading, bristly 

especially along margins. Inflorescence broadly paniculate with rather 

long lateral branches. Scorpioid cymes on lateral branches single, on main 

stem 2—3, rather compact, markedly elongating and straightening in fruit 

hence fertile stems broad above; bracts lanceolate, as longas calyx; pedicels 

short, the lower to 7mm long, with spreading bristles; calyx 15 mm long, 

with spreading white or yellow bristly hairs, reaching 20 mm in fruit, its 

lobes broadly linear, acute; corolla yellow, turning brown, not pink or blue, 

broadly tubular-campanulate, with gaping throat, glabrous outside, with 

short curved teeth; anthers ca. 8mm long, scabrous, connate at base, 

slightly longer than the proximally broadening filaments, with bidentate, 

hardly exserted appendages; nectary glabrous; nutlets ca. 4mm long, 

lustrous, dark gray, slightly plicate-pitted and tuberculate, strongly gibbous. 

May—June. 

Stony and clayey semi-deserts. — European part: L. V. (semi-deserts in 

the Caspian area); Caucasus: Dag. (rarely on Caspian coast). Endemic. 

Described from Astrakhan. Type in Leningrad. 
Note. In spite of the close relationship of this to the two preceding 

species, we recognize it as a local, Caspian group. Its distribution area is 

plausibly reported to extend to Grozny (Shmal'g., II, 240),and all three 
species of the group occur in Dagestan, O. dichroanthum inthe south, 

O. armeniacum inthe mountains, and O. setosum along the littoral; 

the first two at least produce hybrid forms. On the Main Range (S. Osetia, 

Dzaudzhikau, Dar'yal, etc.) there are sometimes found plants intermediate 

between O. armeniacum andO. calycinum orO. setosum. 

20. O. armeniacum Klok. nom. n. in herb. et hoc loco.— O. his pi- 

dum Stev. in Bull. Soc. Nat. Mosc. XXIV (1851) 587,592 non Wall. Cat. 
(1828) No.938; G. Don, Syst. IV, 317.—O. echioides 8. hispidum 

C} Koch) in) Winnaea evils (1843) 3105. 
Biennial; as the preceding but the leaves usually more crowded, 

narrower and more densely bristly; stems paniculate in upper part; 

stems and leaves in addition to bristles with profuse, coarse, sometimes 

very short down. Calyx in flower white-gray, with dense semi-appressed 

hairs, rarely yellowish, pedicel 10mm long, markedly elongating in fruit; 

corolla narrower at first, more tubular, later gaping especially when young; 

villous-downy outside; anthers more strongly exserted from corolla. 

Stony slopes, 500 to 3,000m.— Caucasus: Dag., E. and S. Transc. 

Gen. distr.: Arm.-Kurd. (Lesser Armenia). Described from Georgia. 
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21 ©, visiani Clem” in Att) 3 Riun. Sc. Ital) (1842) 519: DC. Prodr. 

X, 682 Ibe, il, Poss, 1 TAG, =O, SClinoncles Ibe [Sq jo, jolly Sclko 7 

(1762) 196; Stev. in Bull. Sos. Nat. Mose. XXIV, 585, 593. — 
Biennial; very close toO. setosum and O. armeniacum, but 

differing from the first in the denser canescent pubescence, more crowded 

and more ribbonlike leaves, more compact and bristly inflorescences, and 

215 especially in the remotely downy corolla, which is glabrous in O. setosum; 

216 

from the second it differs in the broader leaves, and from both by the slightly 

smaller, smooth nutlets. May—June. 

Wormwood semi-desert, on slopes. — European part: Crim. (Feodosiya, 

Sudak, Alushta and others); Caucasus: Cisc. (Taman). Gen. distr.: Bal.-As. 
Min., Centr. Asia. 

Note. Many authors, including Javorkaand Levin, name this plant as 

O. arenarium W. et K., and they may be right. Others, e.g., Steven, 

call it O. echioides; if one refers toO. echioides Linnaeus, this, too, 

is correct; Shmal'gauzen (il, Sie, 1 WuwZam, IFO Il, 240) seems to refer 

ittoO. echioides var. setosum Ldb. (sp.), with O. visianii Clem. 
as synonym. O. echioides L. would be preferable if it had not been 

proven (Javorka, Lakait) that O. echioides is anasterotrichous form which, 

according to Lakait, is widespread in Italy. The relationship between 

O. visianii and O. arenarium is not clear; they are probably identical 

although the latest flora, by Hegi, claims the flowers to be larger in O. vi- 

sianii, smaller inO. arenarium; alsoinO. arenarium the corolla 

is described as glabrous. The steppe species with downy corolla distributed 

from Odessa to Kamenets- Podolski is very close (see O. calycinum Stev., 

in the Stepposa group). This latter group is surely derived from the 

Mediterranean group Praemontana. 

22. O. microcarpum Stev. ex DC. Prodr. (1846) 62; Stev. in Bull Soc. 

INgir, IMO SS SOM, DSB, 5915— Of mai CSmOs jy iets pian SHEN, sha ISibIL,  Srores 

Nat. Mosc. XI (1838) 305, nomen nudum; Boiss. Fl. or. IV, 191; Grossg., 
iil, kewk, WW, 273, ©, ern@liian /§, manecwroOe aie pian Jbclo, Il, INCSsis, 
III (1849) 126.— O. spathulatum Wettst. et O. stapfii Wettst. in 
Denkschr. Akad. Wissensch. Wien L. (1885) 29.— O. microspermum 

@,spathulatum etB. stapfii Bornm. in Bull. Herb. Boiss. sér. 2, 
vai HOOT) iS 3en Beit, Bot Centralbly SoOnvill,) 25.468. — ict) Probie bot.) 1 

GU950) Sin) igs se 
Biennial; stems 1—4, usually 20—40 cm high, ascending or erect, thickish, 

white-green, rarely with bluish tinge, commonly few-branched above, with 

thin, spreading, very long bristles and like leaves with coarse down; leaves 

rather short, rosettes drying early (before flowering), cauline leaves dense, 

spreading, 2—5 cm long, 5—6, rarely to 10mm wide, lower leaves obtuse, 

spatulate, the upper obtuse or acute, sessile, with long, spreading, ciliate 

bristles. Inflorescences of 2—3 scorpioid cymes or narrowly paniculate, 

if lateral branches present then scorpioid cymes single. Scorpioid cymes 

rather compact, because of the small size of the calyx not large, in flower 

very much twisted with undeveloped sepals falcately curved, straightening 

and elongating in fruit; pedicels short, bristly; bracts linear, shorter than 

calyx; calyx small, 8—12 mm long, to 15 mm in fruit, its lobes narrow, 

linear, acute, usually yellowish, rarely white, long-bristly, spreading in fruit, 
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with converging lobes; corolla 20—25 mm long, pale yellow, campanulate- 
claviform, with gaping throat and small curved teeth, glabrous or slightly 

villous-downy (hairs longer on teeth); anthers usually not exserted from 
corolla, connate only at base, their appendages slightly exposed, bidentate; 

filaments slightly broadening below, slightly shorter than 7mm long anthers; 

nectary glabrous; nutlets ca. 3mm long, dark gray, ovoid, rather abruptly 

tapering to beak, slightly tuberculate, smooth, lustrous. June. 

Stony and rocky slopes, to 2,000m.— Caucasus: Dag., E. and S. Transc. 

Endemic. Described from Georgia. Type in Leningrad. J 

Note. This species is a hybrid of O. armeniacum X O. rupestre 

between which it is intermediate probably from the Pleistocene. Neverthe- 

less the morphological characters which bound them to the parent species 

have been gradually purified, so that it can be said to have become a good 

species, with only rare cases of small, ca. 15mm long corollas, which unite 

it with O. rupestre and of individuals with longer, less spreading-bristly 

leaves, transitional toO. armeniacum. 

Group 9. Caucasica M. Pop.— Corolla yellow, turning brown after 

flowering, 12—15 mm long, tubiform, slightly broadening towards gaping 

throat, very slightly villous outside near teeth. Calyx small, with narrow 

linear teeth, slightly elongating, not converging in fruit; nectary glabrous; 

anthers connate at base, not exserted or hardly exserted from corolla. 

Nutlets very small, 2—3 mm long. Small, multicaulescent, herbaceous (mono- 

carpic perennial) plant, with small, linear, 1—2 cm long, 2—3 mm wide, long- 

bristly leaves and bluish, ascending, not branching stems, 10—20cm high. — 

Lesser Caucasus (Lesser Armenia). 

23..©) supestre MM.) Be) Bly itamr.—caue. ul (1808) 13:2. édbeilesRossamiile 
12%; Boiss. Els ons lve lod Grosser vii Wavic nw lly (2:72) ace ©smntenantib ine 

florum Willd. Sp. pl. 1(1797) 775.— O. diffusum Boiss. et Huet, 
Diagn. ser. 2, Ill (1856) 137, nomen nudum. — Ic.: Lehm. Ic. rar. pl. 

Asperif. tab. 112; odd: Bots Cab.) Xix, tab. 1880:) Probl. bot. 1141950) 
Shh deaiver (yc dps}, 0 IRIS “Oleg. Gddsy INGOs 10485). 

Perennial; apparently perennial sometimes monocarpic perennial plant; 

root thin, multicipital, often with elongate branches; stems several (to 10), 
nodose-ascending, thin, (8)10—20 cm high, bluish, usually simple, very rarely 

with 1—2 short branches with coarse spreading bristles and thin scabrous 

down; leaves linear, 1.5—2.5cm long, 1.5—2.5 mm wide, not very dense, 

obliquely turned upward, lower leaves usually slightly longer, spatulate- 

tapering to base (if rosettes present and on fertile stems they sometimes 

dry up before flowering), to 5cm long but also narrower, with coarse 

spreading white bristles along margins and upper surface, and with very 

short bristles, the margins sometimes slightly rolled, acute. Terminal 

inflorescence of 1—2, rarely 3, scorpioid cymes, these not very compact, 

not straightening or elongating in fruit, hardly looser than in flower (easily 

distinguished from O. microcarpum); pedicels short, even the lower not 

exceeding 5mm in fruit; bracts linear, short, inconspicuous; calyx usually 

ciliate-hairy, canescent, with white, rarely yellowish hairs and bristles, its 

lobes narrowly linear, ca. 10mm long, to 12 mm in fruit, not converging, 
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rather more recurved; corolla pale yellow, broadly tubular, gradually 
broadening towards throat, 12—15 mm long, or claviform, glabrous outside, 
villous only on the short, triangular, curved teeth; anthers 5—6 mm long, 
connate only at base, hardly longer than the slightly broadened filaments, 
not exserted or hardly exserted from corolla; their appendages bidentate; 
nectary glabrous; nutlets light gray, 3mm long, rather abruptly tapering 
to beak, i.e., with distinctly protruding light-rugose shoulders. May. 

Stony and rocky slopes, 500—1,900m.— Caucasus: E. and §S. Transc. 
(mainly in Lesser Caucasus, very rare on Main Range). Gen. distr. : 
As. Min. (NE), NW Iran. 

Note. This is the smallest species of the Onosma, with very tiny 
flowers and seeds and typical small, narrow leaves, not found in any other 
Species of the genus. Boissier correctly noted that but for some small 
individuals of O. microcarpum, no species resembles O. r upestre. 
Its closest relatives probably occur in Asia Minor. 

Group 10. Stepposa M. Pop.— Corolla yellow, usually turning brown 
after flowering, and later dark blue, small, 12—18 mm long, tubular, with 
gaping throat, short-toothed. Nectary glabrous. Stigma 2-lobed. Calyx 
elongating in fruit with spreading bristles. Leaves broadly linear, elongate 
(cordlike). Stems branching above, the paniculate inflorescence spreading 

218 infruit. Nutlets 34mm long, lustrous. Baikal to Hungary (Carpathians), 
south to Tarbagatai, Balkhash, Mugodzhar, Ciscaucasia, Crimean steppes, 
N. Balkans. 

24, O. calycinum Stev. in Bull. Soc. Nat. Mosc. XXIV (1851) 588, 592.— 
O. visianii Stev. in Bull. Soc. Nat. Mosc. XXIV, 589,592; Javorka in 
Mus. Hung. IV, 420, non Clem.— O. echioides 8. and 6, Ldb. Fl. Ross. 
Il (1849) 125.— O. echioides var. b. arenarium Schmalh, Hele ae 
(1897) 240.— Exs.: Fl. exs. Austro-Hung. No. 1415. 

Biennial with coarse, long, horizontal, spreading bristles; stems 1-3, 
large, thick, 30—40 cm high, often reddish, in upper half paniculate, usually 
pyramidal, the branches terminated by cymes; rosettes drying towards 
flowering, their leaves probably long-spatulate; cauline leaves dense, 
usually turned upward, lanceolate ribbonlike, median leaves 6—8 mm long, 
ca. 7mm wide, sessile, acute with coarse spreading bristles, and very short 
coarse down, slightly canescent and if not then green, coarse. Scorpioid 
cymes sparse, few-flowered, not strongly twisted, slightly straightening, 
and elongating in fruit; pedicels very short, in fruit even the lowere ca. 
5mm long, with long spreading bristles; bracts lanceolate or oblong-lan- 
ceolate, acute, shorter than calyx; calyx, especially the fertile, with long 
spreading white (never yellow! ) bristles, in flower ca. 5mm long, the 
lanceolate-linear, acute lobes converging, often connate in pairs, 20—22 mm 
long in fruit; corolla ca. 17mm long, slightly longer than calyx, tubular- 
claviform, gaping, with dense spreading down outside, yellow, turning brown; 
anthers exserted from corolla, conglutinate at apex below appendage, hence 
forming a tube, 8mm long, not scabrous, smooth, their appendages broadly 
truncate; filaments approximately as long as anthers, slightly broadening 
below; nectary glabrous; nutlets ca. 4mm long, expanding above, with 
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2 distinct shoulders, abruptly tapering to short flat beak, tuberculate- 

rugose,nitid. June. 
Limestone outcrops. — European part: U. Dnp., Bl., Bes. (Podolian 

Upland, right bank of the Dnieper to Odessa). Gen. distr.: Bal.-As. Min. 
(N. Balkan Peninsula), Centr. Eur. (lower Austria, Hungary). Described 
from Podolia. 

Note. Once the Crimean plant is called O. visianni Clem. (e. g., 

Ledebour), O. visianni (=~ O. calycinum Stev. non Lallem.) of Steven 
and Javorka requires renaming. As pointed out by Javorka, this is a very. 

characteristic species, a biennial, without preserved rosettes. Sepals are 

connate in pairs, as in section Aponosma, the corolla is densely downy, the 

anthers form a tube, as in groups Turanica and Tianschanica. In the coarse 

pubescence, comparatively large nutlets and broader leaves, it is closer to 

O. setosum andO. visianii of the Praemontana than to the other 

Stepposa. 

25. O. arenarium W. et K. Pl. rar. Hungar. III (1812) 308; Stev. in 
Bull, Soc. Nate) Mosc, Xv, 589) 593.— O3%e ch 1oides) S.A re mare mum 

iidb. 1. Rossy Tl(ls49)i25-sShamall oe resi 240e ©. elas layach as wea 
Lallem. Ind. Sem. Hort. Petrop. IX (1842) 81.— Ic.: W. et Ke G aataloe 

AU — Ordo 8 Jnl, Ghds JUisicO=lakbhave, IN, IélA, 

Biennial, perennial; very similar to the preceding and O. visianii but 

tending towards O. tinctorium. Apparently, but not reliably biennial; 

stems often green, with dense leaves. Scorpioid cymes more compact; 

calyx with mixture of yellowish hairs; sepals sometimes in groups of 2—3, 

more often free; corolla distinctly bristly in bud, less downy when in 

flower, anthers free, except at base, with scabrous margin; nutlets smooth, 

smaller, 3mm long, darkish. June. 

Sands and gravels along coast.— European part: M. Dnp.?, BI., Bes.? 

Gen. distr.: Centr. Eur. Described from Hungary. Type in Vienna. 

Note. An extremely confusing species, ambiguous even though certainly 

related to the present group. — Our specimens vary, some have red stem, 

adnate to sepals, with less dense leaves (e. g., Kherson district, between 

Ivanovskie Peski and Zbur'evskie Peski (sands), 29 VI 1926, Poretskii, No. 
23/908 or, more close to O. c alycinum, 21/907), others, e.g., from 

Odessa (Nordman, Rozen) and from Aleshkovskie Peski (sands) (Transhel) 
have green stems, more dense leaves, calyx with yellowish hairs. According 

to Klokov (and his herbarium label), this should be regarded with the others 

as O. borysthenicum Klok., distinct from O. arenarium which, in 

the opinion of Klokov (and in spite of Steven, Javorka and others), does not 
grow inthe USSR. It differs from O. visianii in the smaller corolla, 

dark nutlets and in being more distinctly biennial. 

26. O. transrhymnense Klok. in spisok rast. gerb. Fl. SSSR, XII 

(1953) No.3564.— O. arcochrysum Klok. l.c. 
Biennial; stems 1—5, 30—40cm high, whitish-green, less thick and weaker 

than in the preceding, paniculately branching above, spreading in fruit, not 

as coarse but with soft spreading bristles; rosettes dying at flowering; 

220 cauline leaves many, linear-ribbonlike, often with slightly rolled margins, 

3—5 cm long, 3—5 mm wide, i.e., shorter and narrower than in the preceding 
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1—Onosma zerizaminum Lipsky; 2—O. caucasicum Levin. PLATE XII. 
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species, soft, with rather soft spreading bristles, finely scabrous-downy. 

Scorpioid cymes small, not very compact, slightly elongating and straighten- 

ing in fruit; pedicels short, in lower flowers to 5mm long; bracts lan- 

ceolate, shorter than calyx; calyx yellowish, sometimes golden, semi- 

appressed in flower, in fruit with spreading bristles 10—12 mm long, with 

free, broadly linear, acute, converging lobes up to 20mm long; corolla 

15—17 mm long, pale yellow, glabrous or sparsely downy outside, turning 

brown, gaping; anthers scabrous, free except at base, with truncate append- 

ages; nectary glabrous; nutlets 3—4 mm long, dark gray, nitid, smooth or 

hardly tuberculate, gradually tapering to beak. May—June. 

Steppes, on stony slopes. — European part: Transv.; West Siberia: 

U. Tob., Irt. (southern part), Alt.; East Siberia: Ang.-Say.; Centr. Asia: 

Ar.-Casp. (northern part), Balkh. (northern part). Apparently distributed 
from the Ural River (from Chkalov) to Baikal in the east. Endemic. 
Described from the Semipalatinsk region, between Chernoyarskaya and 

Pavlodar on the right bank of the Irtysh River, flowers, 2 VI 1890, Schmidt. 

Type in Leningrad. 

Note. This species is extremely difficult to distinguish from O. are- 

narium, as it was described in the Soviet Union from specimens collected 

on Aleshkovskie Peski (sands), with whitish-green stems and yellowish 
pubescence of the calyces. The only essential characters distinguishing it 

from O. arenarium are the shorter and narrower leaves and the sparser 

bristles, differences clearly of a racial, not specific value. It is far easier 

to identify this geographical race by its distribution area, as it is restricted 

to Asia, and absent in Europe. With the best intentions, I am unable to tell 

it from the Yenisei O. acrochrysum, which Klokov claims to be closer 
to OO. gmielinis cannot see this an the: Transural race. “itmsibrenniale 

not perennial, its stems branch, the corolla is small, not large as in 

O. gmelini, the anthers are free, not united in a tube — all these are 

characteristic for O. gmelini and the entire Tianschanica group, as 

opposed to the Stepposa group. Similarly I cannot accept Klokov's second 

species, O. erianthum, a form with gray, not yellowish hairs on the 

calyx from the same steppe area in Asia (Ulutau), as the typical O. trans- 

rhymnense (according to Klokov himself). 

27. O. tinctorium M. B. Beschreib. Lander Terek Kur. (1800) 136; 

El. taurs-cauc. 1.(1808) 13 tiie 3 0°) Boiss! il, or. IVenl 2 silennaIcoOs 
Vost. Vi, 121>— ©; elehwoidies) 6: pianvii flo rum pidb. bik hessemsulile 

125.—O. echioides ec. tinctorium Schmalh. FI. I, (1897) 240,— 
Te.) Mo B.Cent ply) rare) tabea 9a sycershehe willy ile wiViosik. siculoem tien sor 

Biennial; stems 1—5, with spreading villous small, very thin bristles; 

often entangled in lower part of stem, with short scabrous down between 

bristles, often greenish, sometimes reddening, with short thin branches 

bearing inflorescences; rosettes dying at flowering; cauline leaves lan- 

ceolate or broadly linear-ribbonlike, upright, more or less dense, acute, 

canescent, bristly, not very long, 3—5 cm, 3—6 mm wide, without coarse 

semi-spreadingbristles. Scorpioid cymes small, not very compact, 

drooping in flower, slightly elongating, straightening in fruit; pedicels 

short; bracts lanceolate, as long as calyx; calyx whitish-gray at flowering, 

with white (not yellow) appressed hairs, ca. 8—10mm long, with lanceolate- 
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linear, free, acute lobes, markedly elongating in fruit, to 20mm long, semi- 

spreading, the calyx with long, not coarse bristles; corolla 10—12 mm long, 

tubular, gaping, yellow, turning brown, glabrous (or slightly downy?) outside; 
anthers connate at base, ca. 4—5 mm long, slightly longer than filaments, 

hardly or not exserted; nectary glabrous; nutlets 3 mm long, gradually 

tapering to beak, smooth, lustrous, dark. May—June. 

Steppes. — Bucopean part; Me, Dnp., Bley Bes 3) V.,Doen,, le Don, ls V., 

Transv. (rarely); Crimea (steppes); Caucasus: Cisc. (Taman, Eisk). 
Endemic. Described from near Kerch. Type in Leningrad. 

Note. We agree with Klokov in the interpretation of O. tinctorium 

as a homochromous, small-flowered, steppe Onosma distributed more 

to the southwest than the heterochromous O. polychromum Klok., but 

with parts of their distribution areas overlapping. In the Crimea and along 
the Dnieper, to Belaya Tserkov', only O. tinctorium grows, which is also 

the only species in steppes along the sea from the Dnieper to Kal'mius. 

Both species grow in Askaniya-Nova and in Voronezh Region only O. poly- 

chromum grows in the Lower Don area. The lower and middle part of 

the Volga area, to the Urals in the east, is the distribution area of O. poly- 

chromum, but O. tinctorium is very rare and sporadic near Krasno- 

armeisk, Kuibyshev and Mugodzhar Hills (south of Berchogur). Thus, 
O. tinctorium cuts through the distribution area of O. polychromum 

and reaches Turgai, where O. tinctoriiforme Klok. also grows. These 

two species have the smallest flowers of the steppe species of Onosma. 

In the west (beyond the Dnieper) and east (beyond the Urals) they are re- 
placed by the larger flowered O. arenarium (W.) and O. trans- 

rhymnense (E.). 

224 28. O. polychromum Klok. in herb. et hoc loco.— O. tricolor M. 
Mok wan nerth. © amit SO dz) aise dime Wok yw anvhnerb.— Osi nicht Opens 

pPoviens Die ctam-s—cauce si 1el9)ei3ie— Te. Nee Be Gent. pla car stab, 
oe 

Biennial or perennial; monocarpic plant; stems 1—5, thickish, usually 

turning more or less blue, with spreading, not very coarse long bristles 
and fine scabrous down, paniculately branching above, spreading -branching 

in fruit; leaves of rosettes to 10 cm long, linear-spatulate, tapering to long 

bristly petiole, median cauline leaves 4—5 cm long, 3—7mm wide, all leaves 

obtuse, with slightly rolled margin, canescent, margin and upper surface 

with semi-spreading bristles and fine scabrous down. Scorpioid cymes 

small, compact, elongating and straightening in fruit; all pedicels short, 

3—4 mm not long even in fruit, bristly; bracts lanceolate, shorter than 

calyx; calyx in flower small, 8—10mm long, with appressed hairy bristles, 

gray (not yellowish! ), markedly elongating to 15mm rarely to 20mm in 

fruit, with diverging lanceolate-linear acute lobes, with long spreading but 

not coarse bristles; corolla ca. 12—13mm rarely to 15mm long, tubular, 

gaping in throat, straw-colored, turning pink, then reddening and eventually 

dark blue, glabrous outside, with short, triangular, recurved teeth; anthers 

connate only at base, scabrous, hardly or not exserted, ca. 5mm long, with 

narrow terminal appendages; filaments short, broadening below; nectary 

glabrous; nutlets ca. 3.5mm long, dark gray, smooth, lustrous, gradually 

tapering to beak. May—June. 
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Steppes and pastures and roadsides, loess soil, rarely limestones. — 

Jd bagCojoerenay joebere IBIlLG, WeaIDiom, Ibis IDO, Ib We, Wl, Woe “Wisin Cemcasms: 

Cisc.; West Siberia: U. Tob. ?; Centr. Asia: Ar.-Casp. (northwestern 
part). Endemic. Described from Ciscaucasia. Type in Leningrad. 

Note. I fully agree with Klokoy that this group should be separated 

from ©. tinctorium s.1.; already Bieberstein referred fo it as|@s tinic- 

torium §, and correctly reported the changing color of the corolla as 

well as its distribution area: "in the Caspian-Caucasian lowlands." Actually, 
its main area includes the Lower and Middle Volga, west tothe Don(Voronezh 

Region) and east to the Urals and slightly beyond. However,I do not accept 

the splitting of this species into the Caucasian O. polychromum Klok. 

and the Volga-Urals O. iricolor Klok. (Klokov sometimes refers to these 

as synonyms on the labels). O. mugodzharicum Klok. is certainly a 

hybrid of O. polychromum andO. transrhymnense; asitis obviously 

very young it may be accepted as a species only if it has been isolated from 

the parental species. In this case this has not been done. Both O. poly- 

chromum andO. transrhymnense © erianthum) occur in the 

Mugodzhar Hills. The same O. mugodzararicum grows in Ulutau 

where O. transrhymnensSe is also present; insofar as I know, O. poly- 

chromium asabsient. in OF mayo Odizih asic Um, thescorolilagisseas 

17—18 mm long and the nutlets 4mm long. 

Group 11. Atropatano-Luristana M. Pop. — Perennials. Stems white 

(with white, shiny epidermis), thin, branching, nearly ligneous. Leaves 

rather short, green, flat, with very coarse short bristles. Flowers on short 

pedicels, in loose, small scorpioid cymes; calyx with slightly elongating 

lobes; corolla pale yellow, 12 mm long, downy outside, with gaping throat. 
Anthers connate at base, hardly or not exserted, appendages acute, filaments 

gradually broadening below, nectary glabrous, nutlets 4mm long, dark, 

slightly brownish-rugose, short-beaked. Typical semi-desert, Iranian 

group, restricted to the variegated rocks of the Mesocenozoic. 

29. @O. gracile Mrauty. in Mr Bot sada, i (1873))4 78> Bolsseialemon 
Ive, 193. 'Grossow mle Kayks Mipe2720— ley: Probls bot. i1¢l9 50) enone 

ISG dhe, 

Polycarpic perennial plant; root brown, ligneous, not yielding dye; 

multicipital root producing few erect, stiff, 20—40 cm high, white stems 

with shiny epidermis, short remote bristles, branching from.base or middle, 

with thin fertile branches at apex without radical leaves or rosettes; en- 

larged cauline leaves from base of stem to middle, not decreasing in size 

as in rosetted species, lowermost leaves linear or oblong-linear, the median 

larger, lanceolate or oblong, 2—4 cm long, 5—20mm wide, sessile, spreading, 

coriaceous, large, green, both surfaces, especially the upper, with short 

bristles on large tubercles and spreading spiny bristles, or else glabrous, 

rugose. Inflorescences of small, few-flowered, loose scorpioid cymes, not 

straightening or elongating in fruit; lower fruiting pedicels to 5mm long, 

thin, downward curved, bristly; bracts linear, shorter than calyx; calyx in 

flower ca. 8—10mm long, in fruit to 15mm, with very narrowly linear, sub- 

filiform, not converging lobes, spreading-thin-white-bristly, rarely bristles 
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nearly yellowish; corolla tubular but hardly broadening in throat and gaping, 

pale, not darkening after flowering, 12 mm long, with dense soft down, the 

teeth short, triangular, erect. Anthers ca. 6 mm long, connate at base, their 

appendages scabrous, acute or truncate, hardly or not exserted; filaments 

somewhat square, broadening below, shorter than anthers; nutlets very broad, 

nearly quadrate, slightly tuberculate, dark, lustrous, 4mm long, with small 

beak. May—June. 

Stony slopes on variegated rocks. — Caucasus: S. Transc. (Ordubad, 

Zangezur). Endemic. Described from Belav in Armenia (Radde, 17 V11871). 
Type in Leningrad. 

Note. This species is very close to the Iranian O. kotschyi Boiss. 

and O. asperrimum Bornm., which was later described from here (SW 

Iran). Together they form the special group Atropatano- Luristana, unknown 

in the central or eastern parts of Iran, though a similar group, Oxica, is 

found in the area of the Amu Darya. An ancient, early Pliocene desert 

type. Its corolla somewhat resembles O. tinctorium, but its vegetative 

parts differ sharply. 

Group 12. Oxica M. Pop.— Perennial. Stems branching, bluish at first, 

white in fruit, shiny, with white epidermis. Leaves short, green, with short 

spreading, nearly spiny bristles. Flowers in short compact scorpioid cymes, 

short-pediceled; calyx slightly elongating in fruit, small; corolla ca. 10mm 

long, yellow, turning red and eventually dark blue, glabrous, constricted in 

throat; filaments short, sharply rhombic-broadening; anthers free, not 

exserted; nectary glabrous; stigma capitate. Nutlets 3mm long — Iranian 

Province, Himalayan section (upper reaches of Amu Darya, Oxus). 

J0© pelinvanovali Vile weop. ain Ne Ag Damo, Poche ks pr Dasiseoys) eat 

i Amu Dar. II (1916) 70.— Ic.: M. Pop. 1. ec. Tab. 19; Probl. bot. 
I (WOO) Sve Iai. ee 

Perennial; polycarpic plant; root multicipital, thick, red, yielding dye; 

stems few, 20—30cm high, branching above, rather stiff, bluish at flowering, 

white in fruit, with shiny epidermis, and short coarse scabrous bristles or 

down; radical leaves absent; cauline leaves enlarging towards middle of 

stem, lower leaves linear, later drying, median leaves lanceolate or oblong, 

1.5—3 cm long, 4—10mm wide, declined, stiff, green, sessile, coriaceous, with 

short, coarse, spreading bristles on dense small tubercles, and uneven ciliate 

margin, acute, prickly- or tuberculate-scabrous between tubercles. Scor- 

pioid cymes of inflorescence capitate, few-flowered, short, compact, not 

elongating in fruit; pedicels short, the lower fruiting pedicels not more than 

3—4(10)mm long, declinate-bristly; bracts short, lanceolate; calyx small, 
7mm long in flower, to 10mm in fruit, with linear, acute, not converging 

lobes, and white, not coarse, semi-appressed bristles, spreading-bristly in 

fruit, canescent; corolla ca. 10mm long, slightly inflated-tuberculate, 

strongly constricted in throat, glabrous outside, yellow, eventually black- 

blue, with very short, obtuse, curved teeth; anthers ca. 5mm long, connate 

only at base, with terminal, bidentate appendages hardly exserted or not 

exserted; filaments short, sharply rhombic-broadening below; nectary 

glabrous; nutlets 4mm long, dark gray, markedly gibbous, with sharply 
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protruding shoulders and acute ribs, lustrous, slightly rugose and tuber- 

culate, short-beaked. April—May. 

Red sands in variegated, Mezo-cenozoic strata. — Centr. Asia: Pam.-Al. 

(from Samarkand Mountains to Kelif in the south, along the Amu Darya 

from Kelif to Kabadian Mountains and Babatag). Endemic. Described from 

near Shirabad. Type in Tashkent. 

Note. Our species (and group) are surely very closely related to the 

species of the preceding group (e.g., vegetative organs, small flowers), 

from which they are distinguished by the heterochromous, swollen-tubular 

corolla constricted in the throat, resembling the group Praepamirica, 

though smaller; all considered our species presumably derived from the 

Iranian group Atropatano-Luristana, which hybridized with Praepamirica 

in the Pamir area, connected in turn with the Himalayan Maharanga. 

Subsection 2. ASTEROTRICHA Boiss. Fl. or. IV (1879) 180; Engl. — 
Pr! Pflanzent. IV, 3a, l2%.— stelli@era) sehur, (Enum) ply sdiieanssulye 

(1866) 468.— Tubercles bearing large bristles with stellate hairs. 

Group 13. Oxiana M. Pop.— Perennials. Gray-velutinous downy, nearly 

tomentose, with bristles borne on tubercles covered above with upright, 

stellate and small simple hairs. Rosettes present. Stems low, branching; 

calyx slightly elongating in fruit. Corolla small, 12mm long, yellow at 

first, eventually dark blue, constricted in throat; filaments short, with 

abruptly rhombic-broadening base; anthers connate at base, not exserted; 

stigma capitate-2-lobed; nectary glabrous; nutlets lustrous. Endemic to 

Amu Darya, Pamir area. 

31. O. macrorhizum M. Pop. in N. A. Dimo, Pochv. eksp. bass. Syr Dar. 

and Amu Dar. 11 (1916) 71.— Ic.: M. Pop. l.c. tab. 20; Probl. bot. I 
(1950) NSi7e ional 

Perennial; polycarpic plant; root multicipital, thick, its red bark yielding 

dye, producing many (to 15) stems; these 20—30 cm high, not thick, branching 

above, with white epidermis densely covered with short coarse velutinous 

down, becoming naked; rosettes thick, but not large, their leaves oblong- or 

lanceolate-spatulate, tapering to slightly bristly petioles, 5—10 cm long, 

acute, tomentose-gray, with velutinous thick down of thick, short, upright 

bristles, these larger on tubercles, bearing slightly upright stellate hairs; 

cauline leaves enlarging towards middle, lower leaves linear, median leaves 

lanceolate, 2—4 cm long, 5-10 mm wide, declined, sessile, acute, both surfaces 

velutinous; scorpioid cymes of inflorescence small, few-flowered, compact, 

hardly elongating in fruit; pedicels thin, the lower not more than 10mm 

long in fruit, spreading-bristly; bracts short, lanceolate; calyx small, ca. 

7mm long in flower, gray, with semi-appressed, not coarse, loose bristles 

and hairs, to 10 mm long in fruit, its linear, acute lobes not converging, 

bristles soft, spreading; corolla ca. 10—12 mm long, tubular, constricted in 

throat, glabrous or slightly downy outside, yellow turning, eventually black- 

brown, with small, triangular, recurved teeth; anthers ca. 5mm long, not 
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exserted; filaments short, with abruptly rhombic-broadening base; nectary 

glabrous; nutlets 3mm long, dark gray, lustrous, strongly gibbous, with 

acute sides and gradually tapering beak, hardly distinctly tuberculate, nearly 

smooth. May. 

Variegated, low-mountains of semi-steppe, on saliferous-gypsiferous 

substratum. — Centr. Asia: Pam.-Al. (from Guzar to Kelif), Endemic. 
Described from the foot of the Kugitang Mountains, village of Khodzha- Fil- 

Ata. Type in Tashkent. 

Note. In many characters this species is very close to O. liwanowii 

from which it differs in the character of the pubescence: tomentose-velu- 

tinous, dense, gray, with a unique type of stellate bristles; the hairs on 

tubercles do not lie horizontally in one plane as in other Asterotricha, but 

irregularly in 2 rows, turning upward, parallel to the central bristle; there 

are also simple bristles among the stellate ones, producing what may be 

called a pseudo-stellate pubescence. The species grows in the same area 

as O. liwanowii, but for the generally accepted subsectional division 

into Haplotricha and Asterotricha (which I feel is significant even from the 

genetic point of view), I would willingly combine them in one group. 

Group 14. Stellulata M. Pop. — Subshrub, perennial. Caudex short, 

irregularly branching, the branches producing bundles of sterile ''radical 
leaves" (reduced shoots). Fertile stems produced from the center of such 
sterile shoots, among the dead leaves of the previous year, with a slight 

though not sharp increase in size of cauline leaves towards middle of stem, 
the stems numerous, usually not branching; leaves spatulate, gray or 

greenish; calyx not strongly enlarged in fruit; fertile scorpioid cymes 

straightening, sparse; corolla large, 20—25 mm long, claviform, i. e., 

strongly expanding in upper part, 2—3 times as long as calyx; anthers 

connate at base, nearly not exserted; nectary glabrous; filaments hardly 

broadening towards base, as long as or slightly longer than anthers; nutlets 

3—4 mm long.— Asia Minor, S. Europe. 

32. O. rigidum Ldb. in Pander's Beitr. Naturk. Ostseeprov. Russl. 

(1820) Gre 1, IRoss, iy We = Os SuSdilwilenw uaa (so sestfesi liven (iU.clle),)) 

Schima hie ih (hey) 2419 — VOl stelkinlatwum~s. pallidum) Boiss. Hl 
or IV (1879) 201.— O. pallidum Boiss. ex Grossg., Fl. Kavk. III 
@g32) 27) icy pledbaicl Mn wRosise oli taben23e. 

Perennial; subshrub, multicaulescent; stems thin, often ascending, usually 

with spreading sparse short bristles, simple, 20—30 cm high, greenish-white; 

leaves linear- or lanceolate-spatulate, the cauline 3—4 cm long, 3—6 mm wide, 

obtuse, green-gray (not gray as inO. tauricum), upright, their bristles 

semi-spreading. Scorpioid cymes compact, drooping in flower, straightening 

and sparse in fruit, 1 or 2 at tips of stems; pedicels very short, the lower 

not more than 3 mm long in fruit, with spreading bristles; bracts lanceolate 

or linear, shorter than calyx, inconspicuous; calyx 8—10mm long in flower, 

ca. 15 mm in fruit, often with rufous or yellow, rarely with gray bristles, 

these thin, rather compact, contiguous at first, spreading in fruit; calyx 

lobes linear, acute, diverging; corolla ca. 20 mm long, tubular-campanulate, 

broad and gaping in throat, approximately twice as long as calyx (or less), 
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straw-colored, turning brown, with remote and coarse down outside; 

nutlets 3mm long, pale or yellow, nearly smooth, lustrous, sometimes 

slightly pitted. May—June. 

Calcareous slopes. — European part: Crim. (southern mountainous part); 

Caucasus: W. Transc. (NW near Novorossiisk and Gelendzhik). Endemic. 
Described from the Crimea (between Gurzuf and Nikita). Type in Leningrad. 

Noite: (Op ald dulmBoiss.)(Diagnysers 1) 110(1849)) iH) Herormamve 
Anatolia actually seems to be O. rigidum Ldb., but since I have never 

seen the type or the Anatolian specimens, I cannot confirm this suspicion. 

230 As noted by Boissier, our species is essentially very close to O. stellu- 

latum s.l. In fact, I consider it a hybrid between the type O. stellulata 

and one of the Haplotricha. The specimens I saw from Novorossiisk (Lips- 

kii, 9 VI 1891) were unfortunately without root; with branching stem and 

tubular corolla they appeared to be hybrids of O. stellulatum and 

O. tinctorium. The Vorob'ev and Klopotov specimens from Kuban 

(peak of Mokhnatyi Shikhan, 28 VII 1906) are probably hybrids of O. stellu- 
latum XO. armeniacum. It is possible that O. ampliatum Velen. 

reported by Stankov and Taliev (Opred. (1949) 777) for the Crimea belongs 
to this hybrid group of forms. 

33. O. tauricum Pall. in Nov. Act. Ac. Sc. Petrop. X (1792) 306; 

Willd. in Gesel. Naturf. Fr. Berl. Neue Schr. II (1799) 122; Javorka in 
Ann Vius. runs. sve 439) iO) isitelltiita tam aad il ROS se mllllemmelezs 

Shimaltioy Hiei 24 Grosse.) Hin Kaviks Ti e2 els — Osis tevkuplvagtrad 

y. angustifolium Boiss. Fl. or. Iv (1879) 201.— ©, @rectum | Sibth, 
et Sm. Fl. Graéca, Prodr. I (1806) 121.— Ic.: Sibth. et Sm. Fl. Graeca, 
Il, tab, 173 (poor), Gard. Chron.) XV 21 and others.— Exs,): GRE, 
No. 520. 

Perennial; subshrub, stiff, gray, very xerophilous in habit; stems thickish, 

large, 20—40 cm high, simple; leaves of sterile shoots usually numerous, 

linear-spatulate, gray-hoary, with almost completely appressed, gray hairs, 

4—6 cm long, 3—4mm wide, obtuse, with involuted margins; median cauline 

leaves 2—7 mm wide, antrorse, obtuse. Scorpioid cymes terminating stems 

single or paired, drooping in flower, straightening and elongating in fruit; 

pedicels not more than 3 mm long in fruit, appressed-bristly; bracts linear, 

gray, longer than calyx; this 9-10 mm long in flower, ca. 15 (to 20)mm in 
fruit, semi-appressed-gray, white- and pinnate-bristly at margin, their 

lobes linear, acute, diverging in fruit; corolla more than twice as long as 

calyx, markedly and gradually broadening towards throat, gaping, ca. 25 mm 

long, whitish at first, later dark, nearly black-brown, glabrous outside, 

bidentate; filaments slightly shorter than anthers; nutlets ca. 4mm long, 

pale, smooth, oblong, prolonged into rather thin beak. May—June. 

Stony localities,slopes, taluses. — European part: Crim. (from Cape 

Tarkhankut to Kerch Peninsula); Caucasus: W. Transc. (northwestern 

part). Gen. distr.: Bal.-As. Min. Described from the Crimea. Type 

in London? 

Note. O. stellulatum W. et K. from SE Europe (Hungary and N. 

Balkans) differs from our species in the long pedicels, as long as the calyx, 

231 yellow and not whitish corolla, wider leaves (8—15 mm wide), sparser hairs. 

Its leaves are generally large, the radical exceeding half the height of the 
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stem. Our species is usually very gray (ash-gray), the hairs are some- 

times tomentose-velutinous, rarely semi-spreading. 

34. O. caucasicum Levin nom. nov.— O. stellulatum Ldb. Fl. Ross. 

IW, 12S, worn Wy, Gi; 38 IBxonsis, ILS ore, WW, BOs (Slaveaeylree Jails Jui, 272212 

Grossg., Fl. Kavk. II], 271.— O. stellulatum var. kubanicum N. 

Popov Mes mitlembotarsadas nn 2 (1012) elbby— Os ano sit emosleeu ca 

GirocSilas, Wil iene, WO, AA, tavern Joelaeng 158 Isto, Wier, MOUMl, ellos “steele 

Perennial; leaves very variable in width and pubescence, some narrow 

and gray, semi-involute, as in O. tauricum, wide, flat, gray, with appressed 

hairs or green with spreading bristles, as inO. rigidum; stems some- 

times to 40cm high, simple, branching, sometimes arcuately ascending; 

calyx larger, often ca. 15mm long in flower, white-appressed-bristly- 

tomentose or gray-appressed as in O. tauricum, to completely covered 

with sparse long spreading bristles; corolla generally large,ca. 30mm 

long, glabrous outside, whitish, turning black-brown, sometimes more 

tubular or shorter, as in O. tauricum; nutlets ca. 3.5mm, smaller than 

inO. tauricum, with short beak. June—July. (Plate XII, Figure 2.) 
Stony slopes, taluses, rocks. — Caucasus: Cisc., Dag. W. (Novorossiisk), 

E. and S. Transc. Gen. distr.: Arm.-Kurd. Described from Kuban. Type 

in Leningrad? 

Note. Some specimens of O. caucasicum are difficult to distinguish 

from O. tauricum. Also transitional stages may be found to O. rigi- 

dum Ldb. 

Subtribe 3. ALKANNEAE M. Pop.— See characteristics ofthe subtribe 

in the description of the tribe, and of Alkanna Tausch., given below. 

One genus: Alkanna Tausch. 

Genus 1191. ALKANNA* Tausch. 

Tausch in Flora, VII (1824) 234; DC. Prodr. X, 97.— Alcanna orph. in Bull. Congr. (1870) 138.— 

Baphorhiza Link, Handb. 2 (1831) 378.- Camptocarpus C. Koch in Linnaea, XVII (1843) 304. 

Calyx divided nearly to base into lanceolate-linear lobes, slightly swollen 

in fruit, stellately opening after abscission of fruit. Corolla slightly irregu- 

lar, yellow (or, in our species, violet), medium-sized, mesomorphic, with 

rather wide tube and campanulate limb, without scales or longitudinal folds 

in throat, usually open, sometimes with transverse, glabrous folds, with 

narrow protective ring above base of tube usually without hairs, lobes of 

limb short, obtuse. Anthers with very short filaments, included in corolla 

tube, sometimes separating, oblong, obtuse; style more or less long, not 

exserted. Nutlets usually 2—1, markedly curved (upper half horizontal or 

even turned downward), on short stipe shifted nearly to ventral side of 

nutlet (cicatrice of stipe not pierced), rugose or finely tuberculate, small; 
embryo curved. 

* From the Arabic alhenneh, the name of the root of Anchusa tinctoria, which yields a red dye. 
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Alkanna is anomalous in the tribe, and distinctly transitional to the 

Anchuseae especially Nonea, as evident from the slight inflation of the 

fertile calyx, the glandular pubescence and curved nutlets; but the attach- 

ment of the nutlets is lithospermous. Guerke refers Alkanna to the 

Anchuseae. There are about 30 species, all in the ancient Mediterranean 

area, from Spain and Morocco to Iran, but mainly in the East Mediterranean 

provinces. 

Section 1. BAPHORHIZA (Link) DC. Prodr. X (1846) 97.— Baphoriza 
Link, l.c. pro gen.— In the throat or below it there are indistinct, glabrous, 

transverse folds with 3 stamens inserted between and 2 below them. 

1. Leaves wide, undulant or dentate; bracts ovate, obtuse; corolla twice 

as| longyasucalyaxs plantiwatholamd ular aes Seat air i ittrell-il tlie 

1 asc eaHeS STR Rola kece arabe eal ee cn teiaina ayant Waa g 1. A. orientalis (L.) Boiss. 
ar Leaves narrow, entire; bracts triangular-cordate, acute; corolla 

slightly exceeding calyx; glandular hairs absent ................ 

EE Ree nl TORE A hy Sch eee oR SDA UAT ES iG? ch ERE Sey eka Pea 2. A. cordifolia C. Koch. 

1. A. orientalis (L.) Boiss. Diagn. ser. I, 4 (1844) 46; DC: Prodr. 
Gy QE Jal, ROSS INH Wels iBteise, 19, Ore, IS AAS ieAals alia IMileie., 

Ble Kayvik2 IV) 25 o20s Grosses. bl) Kavi ll 260.) Asn csi Sams Oparee nile 

talis 1. Sp. pl. (753) 133) — Lathospermum orilentales lemoyste 
ed. XIV (1767) 145.— Camptocarpus orientalis C. Koch in Linnaea, 

XVI (1843) 305.— les hl) Graeca, tab 1607 Bot. Magy tabs ols ecsdar 
Cent. Xai tab. 29h — 

Perennial; root vertical, rather thick, dark but not yielding dye, multi- 

cipital, thickened above, producing few stems and rosettes of radical leaves; 

stems 20—40 cm high, erect or ascending, thickish, simple or loosely branch- 

ing from middle, rather soft, with dense glandular hairs and sparse remote 

233 bristles, rather more villous; radical leaves spatulate-oblong or oblong- 

lanceolate, Die OLCMBlONG Om ko (20)mm wide, obtuse, with slightly protruding 

lateral nerves, tapering to petiole at base; cauline leaves shorter, lanceolate 

or oblong, median and upper leaves sessile, acute, with a prominent midrib; 

all leaves (Russian entire) rather densely hirsute, with glandular- downy 
hairs sometimes yellowish. Scorpioid cymes short, capitate only at onset 

of flowering, later markedly elongating, spreading, leafy,up to 20 cm long; 

bracts oblong, small, coarsely gray- or yellowish-velutinous, much longer 

than calyx; calyx small, ca. 5mm long, with lanceolate, obtuse, coarsely 

downy -hairy lobes, calyx in fruit slightly inflated at base, drooping on rather 

short pedicels, stellately spreading after falling of nutlets, ca. 15mm across, 

lobes appressed-downy inside; corolla pale yellow, ca. 10mm long, tube 

glabrous, slightly longer than calyx, limb campanulate, 4mm long, 7-8 mm 

across, with slightly unequal ovate obtuse lobes, glandular-hairy in throat; 

nutlets horizontally disposed, ovoid, 3—4 mm long, densely tuberculate- 

rugose, gray, with the very short stipe at center of their ventral side; 

areola of attachment ovoid, ca. 0.7mm long, without aperture; torus slightly 

fleshy, protruding, small. May—June—July. 
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Stony slopes in the central mountain belt. — Caucasus: S. Transc. 
(mainly along the Araks River), E. Transc. Gen, disii.:) Bale As: avian. 
Iran. (N.), Syria, Palestine, Sinai Peninsula. Described "from the East." 
Type in London. 

2, A. cordifolia C. Koch in Linnaea, XXII (1849) 640: Boiss. Fl. or. 
IV, 228; Grossg., Fl. Kav. III, 265; Kuzn. in Mat. F1. ene, IW, 25 833), 

Perennial; very close to the preceding but differing mainly by the 
absence of glandular downy hairs, although more bristly coarse-hairy than 
A. orientalis, especially on calyx. Radical leaves rather narrow, 
lanceolate-spatulate, ca. 5—10 cm long, ca. 1 cm wide, with abundant large 
white tubercles and short spreading bristles at upper surface. Stems more 
villous. Cauline leaves as in A. orientalis but bristly; bracts more 
acute. Calyx long-white-bristly at base. According to Boissier the limb 
of corolla is large, as long as tube, and the nutlets are larger and reticular. 

Caucasus: S. Transc. (somewhere near the Turkish border). Gen. distr. - 
Arm.-Kurd., As. Min. Described from Pontus Mountains. Type in 
Berlin. 

Note. I cannot sustain Boissier's consideration of this species as 
distinguished from A. orientalis, inasmuch as the pertinent specimens 
were not in my possession. The only specimen I did see, which was some- 
what similar to Koch's description, was that from Bitlis vilayet (Harput- 
Todvan, 30 V 1916, Shishkin), However, its corolla was not larger than in 
A. orientalis and the nutlets were not yet completely ripe. More likely 
this is a race of the broadly distributed A. orientalis Boiss. 

Subtribe 4. MOLTKIEAE M. Pop.— See characteristics of the descrip- 
tion of the genus Moltkia. 

One genus Moltkia Lehm. 

Genus 1192. MOLTKIA [ehm.* 

Lehm. in Neue Schrift. Naturf. Gesellsch. Halle, III, 2 (1817) 3; Pl. Asper. II (1818) 2, 339.— 

Moltkea Wettst. in Oesterr. Bot. Zeitschr. LXII (1918) 361—369. 

Calyx cleft nearly to base, regular, with linear or linear-lanceolate acute 
teeth, not changing in fruit, lobes only Slightly elongating. Corolla elongate, 
tubular, much exceeding calyx, blue (or rarely yellow); tube narrow, thin, 
limb tubular-campanulate, gradually broadening from tube, teeth (lobes) erect, 
not curved, shortly oblong, corolla entirely glabrous outside, inside without 
folds or scales, also without a protective ring at base of corolla tube. Anthers 
shortly exserted from corolla, linear, at first erect, later arcuately curved, 
obtuse at both ends, attached to filament nearly by base, filaments longer 
than anthers, attached to limb below its lobes (teeth). Style long exserted, 
stigma entire, dot-like. Nutlets small, straight or curved, rugose or dotted, 
triangular-ovoid, with flat areola of attachment. Semishrubs, with lanceolate 

* After I.G. Moltke, the Danish founder of the Museum of Natural History in Copenhagen. 
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grayish leaves. Scorpioid cymes, compact, subanthesis, capitate at 

apex of stem, bracteate. 

The genus comprises 6—7 species, from Italy to Iran, which are isolated 

in the W. Himalayas. A very unique genus, related to the Mediterranean 

Lithospermum Section Lithodora on the one hand and to Echium on 

the other, for the corolla is slightly irregular, tubular. 

Section 1. EUMOLTKIAE Boiss. Fl. or. IV (1879) 221.— Eumoltkia 

Gurke, Pflanzenf. IV, 3, 122.— Eumoltkea Wettst. l.c.— Nutlets 

pitted-tuberculate (not smooth). 

1. M. coerulea (Willd.) Lehm. 1. c. (1817) 3; Ldb. Fl. Ross. Il, 129; 
IDXGS Ieieorcles OS) 729 IBorsie Ib C.8 Xtal, iim IME, Il, Iker, IN, A, SPDs 

Grossg., HR Kavks Ill, 268) © nolsimia y colleen u Ne umn) sWalll di Sprmolemen 

Gi797) 775. — Wie piuneitharausleehia.) Wes) Pls Aspe talow 444 an ecu tone 
lica Boiss. Diagn. I. 11 (1849) 114%— fe.; Lehm. Ic. Asp. tab. 43)(11821): 

Girekes i, @, 1% 428, Ids Wersi, IL Coit Bo 

Perennial; plant almost semishrub; root rather thick, vertical, not yielding 

dye, densely multicipital at apex, producing up to 10 stems and tufts (rosettes) 

of radical leaves; the whole plant canescent, even tomentose at root neck; 

radical leaves lanceolate-linear, long-attenuate below, 5-10 cm long, 3—8 mm 

wide, flat, acute, yellowish, canescent or gray, with completely appressed 

bristles; stems stiff, robust, rounded, 10—30cm high, not branching, white or 

canescent, with appressed bristles above, covered with many leaves; leaves 

(cauline) lanceolate, the lower subspatulate, obtuse, upper and median leaves 

acute, 3—5(6) cm long, 4-8 mm wide, completely appressed-bristly, reaching 

inflorescence. Cymes 2 or 3 at apex of stem, short, curved, forming capitate 

(3—6 cm across) inflorescence, later, especially in fruit, straightening and 

elongating, up to 5—7 cm long, a little loose; bracts lanceolate, short; calyx 

in flower ca. 7-8 mm long, lobes subglabrous, spreading-hirsute at geen eT 

in fruit up to 10 mm long; corolla dark blue, 17—20 mm long, limb 7/3 to ap 
as long as tube, limb ca. 3mm wide, teeth 1.5—2 mm long, slightly irregular; 

stamens exserted above teeth for 1—3 mm, unequal; anthers dark, ca. 1.5mm 

long; nutlets (usually only one developing) massive, rather shapeless, in the 

Russian species curved so that the upper half is nearly horizontal, in general 

spherical-ovoid, pale brown, dingy, tuberculate, the tubercles forming two 

marginal crests at back, bilaterally pitted, without distinct keel at the curved 

ventral side, conical and directed horizontally at apex. May. 

Stony slopes in semi-deserts and deserts.— Caucasus: S. and E. Transc. 

(to Tbilisi in the west). Gen. distr.; Iran (N.), Arm.-Kurd., Bal.-As. Min. 

(As. Min.), Syria. Described from Armenia. Type (probably collected by 

Tournefort) in Berlin. 
Note. Boissier referred the Russian plant to var. subcristata Boiss. 

(fl. or. IV, 221) which is characterized by the tuberculate crests on the 

back of the nutlet. 

Subtribe 5. BOTHRIOSPERMEAE M. Pop.— See characteristics of the 

subtribe inthe description of the tribe Lithospermeae and description of the 

genus Bothy iosi pies mum. 

One genus — Bothriospermum Bge. 
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Bge. Enum. pl. Chin. (1832) 47; Fisch. et Mey. Ind. Sem. Hort. Petrop. (1835) 23. 

Calyx cleft nearly to base into lanceolate lobes, not changing in fruit, 

small, hairy-bristly. Corolla small, blue or white, funnel-shaped, with 

short tube not emerging from calyx and broadly campanulate or patelli- 

form limb, lobes rounded, obtuse and notched at apex, imbricate in aesti- 

vation, throat of corolla with scales. Anthers included in corolla tube,small, 

acute or obtuse. Style short, stigma capitate. Nutlets reniform, vertical, 

attached to torus by small triangular areola (cicatrice), finely shagreen- 

tuberculate at both sides and dorsally, inflated dorsally, obtuse at apex, re- 

gular or at ventral basal side concave and with large pseudo-cicatrice 

recalling that of the Anchuseae,i.e., appearing as an elliptic opening in 

fruit envelope surrounded by a thickened margin. Embryo slightly curved. 

Annuals or biennials, delicate herbs, scorpioid cymes straightening in fruit, 

loose, hardly leafy. Fruit on short pedicel later drooping. 

In habit like Myosotis sparsiflora. Three to four species mainly 

in Japan and China. 

Note. Even though De Candolle described quite correctly the fruits of 

the genus, yet Bentham, Hooker, Fischer and Gurke erroneously claim that 

the pseudocicatrice is real and therefore include the genus in the Eritri- 

chieae (Gurke). 

1. B. tenellum (Horn.) Fisch. et Mey. l.c. (1835) 24; DC. Prodr. X, 
LUGS IOOL, IEG leehes  Ibael, IN AUG YS Mahoysicin wal Abies IS%oe5 SEE DOC 450k 

Kom. and Alis., Opred. rast. Dal'nevost. kr. II, 887.— Anchusa 

Hemel ilasHorn. Hort. Harn. © (18t3))176,— Cynoglos sum dif fusam 
RoxpeHigind. eds Walle) (1824) 7 —  C, prostratum Don, Prod Hl 
nep. (1825) 100. 

Perennials; stems 10—30cm high, thin, weak, subfiliform, subglabrous, 

sparsely covered with small, appressed bristles, rarely simple, often 

spreading-branching with long branches; leaves thin, delicate, greenish, 

oblong, gradually tapering (the lower longly, the upper shortly) at base, 
obtuse or the upper leaves acute, 1—3 cm (to 5 cm) long, 5—17mm wide, 

sparsely covered with short, appressed bristles on tubercles. Racemes 

elongate after flowering, loose, numerous, below with few lanceolate and 

acute bracts 1.5—5 mm long, above with very small bracts; flowers many, 

very small, ca. 1mm long, on thin, short, extraaxillary pedicels, in fruit 

reaching 3—5 mm in length and drooping; calyx covered with semi-spreading, 

short, white bristles; corolla blue or white, hardly longer than calyx, limb 

0.5—1 mm across; fruiting calyx up to 4mm long, with divergent acute lobes; 

nutlets small, 0.7mm long, oval-reniform, gray, very small but densely 

shagreen-tuberculate, pseudo-cicatrice oval- rounded, occupying a large 

part of the ventral concave side. April—May. 

Gardens, weedy places, in the Far East on stony slopes, plains, pastures.— 

Centr. Asia: Pam.-Al. (only in S. Tadzhikistan near Saiat on the Pyandzh 

River); Far East: Uss. (especially near Khabarovsk), Uda. Gen. distr.: 
Jap.-Ch., Ind.-Him., introduced into the Hawaiian Islands. Described 

from N. China. Type in Denmark. 

* From the Greek botrys — cluster and sperma — seed. 
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Note. A rather variable plant, sometimes the pubescence is denser, 

canescent, but then the leaves are smaller and not as shady. Plants of 

this type, gray, with rather narrow, undulant leaves, were collected on the 

Pyandzh River. 

Subtribe 6. TRIGONOTIDEAE M. Pop.— Gynophone somewhat ascending, 
not flat but low-pyramidal, slightly accrescent in fruit, more closely re- 

sembling the gynophone of some Eritrichium (tribe Eritrichideae) or 
the genus Omphalodes (tribe Cynoglossideae). The attachment of the 

nutlets is not typically basal but basal-ventral or even slightly suprabasal- 

ventral, with a small cicatrice lying at the base of the ventral keel of the 

nutlet. The nutlets tend to be tetrahedral, a form characteristic of Eri- 

trichium, with a sharply defined, dorsal gynophone (disk). 

The genus Mertensia with its large corolla is closer in this character 

to the typical Lithospermum, and its nutlets sometimes have an ob- 

scurely defined dorsal areola. The genus Brachybotrys has a corolla 

that is transitional to being short but in its exserted stamens it is similar 

to the flowers of Mertensia; the nutlets have a sharply defined dorsal 

areola typical for the Trigonotideae. The genus Trigonotis with its 

completely brachymorphic Myosotis-like corolla and its tetrahedral nut- 

lets so closely resembles Hritrichium (tribe Eritrichideae) that their 

inclusion in different tribes is purely provisory. 

The delicate, mesophyllous, forest and meadow herbs belong to the Flora 

region of the Ginkgo and the Boreal regions (Mertensia). The subtribe 
is intermediate between the authentic Lithospermideae and the Eritrichi- 

deae. 

Genus 1194. MERTENSIA* Roth. 

Roth. Cat. Bot. I (1797) 24; Prodr. X, 87.— Pneumaria Hill. Veg. Syst. VII (1764) 40.— 

Steenhammera Rchb. Fl. Germ. exc. I (1830) 337; Turcz. in Bull. Soc. Nat. Mosc. XIII (1840) 

5 (245).— Casselia Dumort. Obs. bot. (1823) 21, non Nees (1823).— Eritrichium sect. I 

Oreocharis DC. Prodr. X (1846) 123-124.— Mertensianthe M. Pop. in Zakir. Burachn. 

Zeravsh. (1941) 8 and 21, Fig. 8. 

Calyx 5-sect or 5-parted, not changing in fruit, shorter than corolla tube. 

Corolla usually sky blue or blue, mesomorphic, funnel-shaped, with more 

or less wide cylindrical tube, hollow inside, rarely hairy, limb campanulate, 

lobes ovate, oblong or semi-rounded, obtuse; scales usually present as 

narrow transverse folds or platelets in corolla throat. Stamens 5, with 

filaments usually ribbon-shaped, broad and short, attached in throat between 

scales; anthers oblong or ovate, sometimes sagittate at base, longer than 

filaments, exserted from throat but not reaching apex of corolla; style long, 

filiform, often exserted from corolla. Nutlets rather large, sometimes 

fleshy, usually white, tetrahedral, inflated at back, smooth, rugose or grumose, 

rarely with narrow wing at margin, more rarely prickly with short prickles 

* After the botanist Mertens, a colleague of Koch. 
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along margin and disk; sides converging at the ventral side into an acute, 
sometimes nearly winged keel, apex free, acute, base rounded, cicatrice 
ventral-basal, small. Torus (gynophore) slightly elongating, short-conical, 
gradually passing into free style to which nutlets not adnate by ventral keel, 
rarely nutlets turbinate, with winged rim above (Mertensianthe). Perennial 
herbs, glabrous or sparingly pubescent, usually of medium height or even 
taller, rarely low. In addition to fertile leafy stems, bundles of radical 
leaves usually with ovate blades develop from the thin or rarely thickened 
rhizome. Inflorescence leafless, ebracteate, composed of small cymes or 
few-flowered loose bostryces, paniculate (if lateral branches are present) 
or simply 2—3-forked, or corymbiform (if stem simple). 

Note. The species of Mertensi a, with few exceptions, resemble each 
other outwardly so much that it is nearly impossible to distinguish them 
unless ripe, or at least half-ripe, nutlets are available. The confusion and 
complexity of the synonymy arose because the older authors had been 
describing species without the fruits thus ignoring their taxonomic signifi- 
cance. The first to point out the importance of the fruits was N.S. Tur- 
chaninov, but since the fruits of many of the species were unknown to him 
he was unable to use them in the systematics. Inthe 18th century, beginning 
with Linnaeus, the species of this genus were included in the genus Pulmo- 
naria from which they differed in the character of the nutlets, the attach- 
ment of which was more like that of the nutlets of Eritrichium than that 
of Anchusa, and also by the more mesomorphic flowers, and in particular 
by the style usually being exserted from the flower, as well as by the leaf- 
less scorpioid cymes. They were later, commencing with Léman's mono- 
graph (1818), included in the genus Lithospermum, from which they were 
distinguished even more by these characters, in addition to the presence of 
scales in the throat and the glabrous leaves and stems. 

The distribution of Mertensia is uncommon for most of the genera of 
the Boraginaceae. In the Soviet Union the species are concentrated in 
Siberia, similar only to the genus Eritrichium. In the southwest they 
both extend to the Himalayas where they are represented by specific, 
distinct sections; their second center occurs in North America. In general, 
these genera are Arctic Tertiary by origin, evolved mainly in the boreal, 
cryophilic, later wave of invasion from Tertiary Artic. There is only one 
species in Central America (M. pulmonarioides Roth. = M. vi IP jy aL ial il © 
(L.) G. Don) and apparently none in China. The North American species 
are described in Williams' new monograph (A Monograph of the Genus 
Mertensia in North America. Ann. Missouri Bot. Garden, 24 (1937) 
17—159). They have nothing in common with the Siberian species except 
for the circumpolar, littoral M. maritima (ii) Seda’, Gray and the 
Aleutian-Kurile-Kamchatka M. pilosa (Cham.) DC. However, the finding 
of the latter in Kamchatka is not fully reliable. 

1. Nutlets ca. 3mm across, rounded-turbinate or rounded-obconical, 
i. e., without acute apex, regular at all sides, growing to the side 
of the dorsal rounded areola, surrounded by an annular low crown 
(narrow annular wing), margins of crown and disk (dorsal gyno- 
phore of nutlet) finely pubescent inside, sides of nutlet glabrous. 
Radical leaves with cordate-ovate or suborbicular blade, sparsely 
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appressed-hairy at both sides. Stems low, 10—15 cm, with few (3—4) 
leaves. Inflorescence small. Corolla sky blue. (Gissar Range). 
(Section Mertensianthe)........ yey oheows 14. M. dshagastanica Rgl. 
Nutlets not turbinate, definitely acute at apex, with ventral acute keel 

and sides (back) distinguished from base; disk inflated but not winged, 

if winged then wings plano-spreading, not ascending to form a crown 

(Sections) Steenhananier-a and) Erarmenstensia)eseie ees) nee aie nen eee 2. 

Nutlets smooth, lustrous, not winged at margin of the dorsalareola, ~ 

with very acute ventral keel, dorsally inflated. Scales small. Sepals 

in fruit ovate. Nectary annular, inconspicuous. Maritime plants, 2 

with juicy, glaucous, spreading stems and obovate or oblong, very 

glaucous leaves. Flowers small, blue, up to 10 mm long, numerous. 

(SectionySteenhamamierca) s,s ey ee 1. M. maritima(L.) S.F. Gray. 
Plants not maritime, with erect stems. Corolla usually more than 

10mm long. (SectionsHunlentensia)) a4 an Misia Bo 

Nutlets narrowly winged at margin of the dorsal areola. (wing ca. 

1mm wide), nearly smooth. Leaves with sharply prominent nerves. 

(Only in the Pacific islands and in Kamchatka). (Series Ptero- 

CAPA SN ay RE eo eee Oe Een Rae CLI mite ola. LA ge) 0 arr A. 
Nutlets without wings at margin of the dorsal aveola, with either 

teeth or prickles or without both wings and prickles at margin of 

Ghislse Ebavel Waleral, ChUS).¢ GRINS ACCNENS Ore TNGOSS G5 6565566000060 56000 056 5. 

Leaves usually spreading-hairy beneath, appressed-hirsute above, 

ovate or oblong, acute. Calyx hairy-downy, canescent. Stems low. 

Inflorescence small. Flowers rather large. (Kamchatka, Anadyr) 
Sia ee cts CS eRe Sad Oy amelie die eel ea ere Cane oe 10. M. kamezatica (Turez). DC. 
Leaves glabrous, with subparallel nerves. Calyx lobes finely 

prickly at margin, otherwise glabrous. (Southern (and Central?) 
Kurrile Psland'si) eas bn. asses eo hic. ick Buss) 1g be WORE La) sheen eee 
RM eee a ee arn 11. M. pterocarpa (Turez.) Tatewaki et Ohwi. 
Calyx cleft only to “b its depth into triangular teeth. Leaves on stem 

Subcondatesatubasie sl ( Seite cmUitrclcul Sac) aieleis esac ie neem neem 6. 
Calyx dissected! nearly to baseyinto) on lobes.) <4) iv eye eon ane Ws 

High plants, 25—40cm, with thin, erect, delicate stem. Leaves thin, 

sometimes thicker, oblong, obtuse. Pedicels thinner, as long as calyx. 

Corolla 8—10mm long, blue. Nutlets with very narrow serrate- 

dentate wing (rim) along margin of the dorsal areola. Near Baikal 

AT SAY Fh. hen Ue I Maas ck ier etn, Jellies 12. M. serrulata (Turez.) DC. 

Low plants, 10—15cm, glaucous. Stems low, usually hidden in rubble. 

Leaves mainly in the lower part of stem, the lower oblong-spatulate, 

the upper cordate-ovate, small, all leaves glaucous, fleshy. Pedicels 

short, 7/4 to 72 as long as calyx, 1—3mm long. Corolla dark-, nearly 
black-blue, 12—14mm long. Nutlets ovoid, oblong, with rounded back, 

Wathout wings) or rim alone marcia |(Marbagatal): 5/3.) -0- ieee 

Beeotaelokang wa ator piteroko ig, o d/ 6 bee o ON 13. M. tarbagataica B. Fedtsch. 

Leaves completely glabrous, sometimes with few hairs at margin. 

Corolla 12—15 (20—23)mm long, blue. (Series Sibiricae M. Pop.) ... 8. 
Leaves more or less pubescent, at least at upper surface and 

sometimes: ‘evien ‘abtithienlow Gia ia mle cee ieiose awe aces a lida bel cosa pace tcineractecnn ome hil, 
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8. Leaves glaucous, rather compact, larger. Tube of the shorter 

cCorolllalproady a Nuiersiomm longs (He) cilberia)ils 6. a). 1 iste se 9. 
+ Leaves delicate, green, not glaucous. Tube of the longer corolla 

narrow. Nutlets 3—4mm long. (Mountains of Altai and Tarba- 

SCULLY MOM Ne oP CEI MPLA nM Mira N Sc BOh HENS CAMS OL MR Ee oats Nabari CL) 10. 
9. Blade of radical leaves large, up to 10cm long, cordate-ovate. 

More robust plants. (Around the Baikal and on the Lena)...... 
EAD te Id eck SEMIS NRE OC BR RES ES PS Sed ZeaiVewsibiicicay (las) G9 Won: 

+ Blade of radical leaves oblong, somewhat smaller. Plants less 

alow,  (UNlome tive Weise). 55555664 3. M. jenissejensis M. Pop. 
10. leaves larger and more delicate. Corolla shorter, ca. 15mm 

rain CA Tipe) Pe BAR teh AAR UL CER aN 4. M. pallasii (Ldb.) G. Don. 
=F Leaves smaller, not as delicate, sometimes hairy. Corolla 

omnes, wa KO AOmun, (Wenner) 4556 60066 5. M. popovii Rubtz. 
11. Nutlets pectinately tuberculate at back, at margin with more or less 

long prickles: (Pacific coast): (Series Cristatae):...:..:..5: VPs 
ate Nutlets finely tuberculate at back, without prickles or wings, ca. 

3mm long. Leaves (glabrous beneath) narrower, oblong-lanceolate 
tO lnimeae, (S, Slloemla), (Seales aulxereeullaie) 4554665550006 18. 

12. Nutlets with cuneate denticles at margin of the dorsal aveola and 

dentate-pectonate at its median line. Leaves ovate, nerved. 

Sepals finely hispid along margin, otherwise glabrous. (Okhotsk 

COACH EL eR AR LORS ee oe 9, M. rivularis (Turcz.) DC. 
1 Nutlets short-prickly or dentate along margin of the dorsal areola 

with several pectinate-dentate rows along back. Leaves larger, 

densely hairy beneath. Sepals uninterruptedly villous-downy. 

Inflorescence wider, spreading. (Kamchatka, Ganal'skie Vost- 

Taya IMBIBE) S66 on 6 Me REED aot beh Fant on 8. M. pilosa (Cham.) DC. 
13. Leaves oblong-lanceolate. Corolla tube twice as long as calyx 

eval lkiealoy, . IRanACAS tabla, 4 9 6-4 6 5 6 ob 6 ae 6. M. stylosa (Fisch.) DC. 
at Leaves lanceolate-linear. Corolla tube 3—4 times as long as 

Cally xandMambs sel hazomershort, mearrhyn tube teitormmani a) uate ener eerie le 

et in Une Oil CCE OTT GRO UERL, Sea Sig A TLR were? Lee ge 7. M. davurica (Sims) G. Don. 

Section 1. STEENHAMMERA (Rchb.) A. Gray in Proc. Am. Acad. N.S. 
2(1874) 52.— Genus Steenhammera Rchb. Fl. Germ. exc. I (1830) 

337.— Throat with scales. Nutlets glabrous, smooth, inflated, without 

tubercles, prickles or wings, black when ripe. 

1, IML, Tangiciibeng (i,)) Si) Green, WNenk, Aver, jovattes’ eilevaies, 2 (alS2il) 
Oss Gs Iie, Sy7sie, IV, SA0S IDC, reoyelies De Ko ILClo, Jay lavoisisy. IN0L” sie 

Williams, l.c. 34-39.— Pulmonaria maritima L. Sp. pl. (1753) 
130 ,—= 12S Ciaal gion er san eisei tsoe ey ISbU, Wee, Sysiy W (ONG) 20x elo, SUF 
Ibe, “@l, Ie, IMO IL, nye ay Wien, Sie, Gl; 2B, WN 45 — Se © Sia level sear aah (sree! 

‘MM Aiwiylam ea Gils, Wily Csicen, Exe, W(1BHO) GHve Wiuretez, sin islly Sexes INN, 
Mose. XM, 5(245).— Mertensia simplicissima (Ldb.) G. Don, 
Syst. IV (1838) 319; DC. Prodr. X, 89; Ldb. Fl. Ross. III, 132.— Pul- 
monaria simplicissima Ldb. in Nova Acta Acad. Petrop. V (1815) 
018.— Mertensia asiatica Macbride in Contrib. Gray Herb. n.s. 
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XLVIII (1915) 53.— M. maritimassp. asiatica Takeda in Journ. of 
Bot. XLIX (1911) 202.— Ic.: Rchb. Ic. Fl. Germ. XVIII, tab. 1317; Britt. 
Els Ietic, ile (eg Ieolela, Euatel Jere, , IF, Evrop. Rossii, 789. 

Perennials; glabrous, fleshy plants, very glaucous with waxy bloom; root 
thin, plagiotropic with few stems above; radical leaves (at least at flowering) 
lacking; stems few, fleshy, erect or ascending or spreading, 15—40 cm high, 
rather densely leafy, with short declined branches above; cauline leaves 
rather similar in shape, spatulate-oblong, short- acuminate, flat, fleshy, 
small, 1—3 cm long, tapering to broad petiole; upper leaves obovate, sessile, 
obtuse, declined. Inflorescence umbelliform-corymbiform, becoming pani- 
culate at apex if stem branched, with short broad leaves below and small 
bracts above; pedicels thin, filiform, glabrous, more or less drooping, 
longer than calyx; calyx glabrous, 5-sect nearly to base, with oblong-lanceo- 
late, acute lobes ovate in fruit, 3—5 mm long; corolla blue, tubular-funnel- 
shaped, 7—8(10) mm long, tube ca. 4—5 mm long, as long as calyx, lobes 
short, ovate, obtuse, up to le as long as limb; scales distinct, broad, notched, 
but the lower appear like brackets near the throat; filaments flat, broad; 
anthers oblong, hardly as long as to considerably longer than filaments, 
1.5mm long; style not exserted from corolla or barely so; nutlets 3—5 mm 
long, smooth, inflated and broad at back. June—August. ‘ 

Sandy shores and gravels of the northern seas and lab Yvesy = daienee LAS. 
Eur., Arc. (E.) Sib. and Far East along the Pacific (mainland and islands) 
to Korea and Japan. Gen, distr.: circumpolar. Described from Lapland. 
Type in London. 

Note. A special race, which some accept as the independent species 
M. asiatica Macbride, grows along the Pacific shores on Kamchatka, 
Sakhalin, the Kurile Islands and in the Maritime Rerritonys  LiiVievays data 
is to be considered as a separate species then it should be called ML gyisam = 
plicissima (Ldb.) G. Don because it was described by Ledebour from 
East Asia (obviously Kamchatka) under the name Pulmonaria si magi yo lbs) = 
cissima, without distinguishing it from the circumpolar Arctic M. mari- 
tima. I saw and studied Ledebour's original Specimen and am convinced 
that it is the race later named M. asiatica. 

Section 2. EUMERTENSIA A. GrayinProc. Am. Acad. N. S. 2(1874) 52: 
Williams, l. c. 28—29 (excl. M. virginica). — Nutlets tuberculate or prickly 
or narrowly-winged, not black, usually white. Scales presentinthroat. Corolla 
tube usually glabrous inside (rarely downy). Stemserect. Plants not maritime. 

Series 1. Sibiricae M. Pop. — Nutlets white, not winged, without prickles, 
netted-rugose dorsally. Plants glabrous, glaucous or green. Leaves ovate or 
oblong, obtuse or short-acuminate. 

2), M. sibirica (1:)(G)) Don, Syst. 1V (1838) 319. DG.) Prodr x<..s9e— 
Pulmonaria sibirica L. Sp. pl. (1753) 135.— Lithospermum 
sibiricum Lehm. Asperif. II (1816) 293.— Steenhammera sibirica 
Turcz. in Bull. Soc. Nat. Mosc. XIII (1840) 7(247).— Mertensia den- 
ticulata Ldb. Fl. Ross. HI (1849) 133, non G. Don, quae est Species 
americana. — Ic.: Gmelin, Fl. Sib. IV, p. 75, tab. 39 (sub Anchusa); The 
Garden, XVIII (1880) 514. 

Perennials; rhizome horizontal, 1.5 cm thick; stems usually single, 
glabrous, furrowed, 50—80 cm high, simple or with few floriferous branches 
above; radical leaves large, blade ovate or oblong, thick, glabrous, fleshy, 
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12 cm long, 6—7 cm wide, cordate or rounded at base, with lateral arcuate 

nerves and broad long petioles reaching 20cm in length; cauline leaves 

few, median leaves larger, oblong, acute. Inflorescence rather large, 

corymbiform, composed of 2 scorpioid cymes at end and with 1—2 addi- 

tional lateral (on lateral branches) cymes; bracts 1—2, only at base of 

cymes; pedicels thick, glabrous, 2—3 times as long as calyx, recurved in 

irmit, up to l5—2 em) long; ‘calyx ‘cleft for “lhe glabrous, glaucous, 4—5 mm 

long, with oblong-linear, acute lobes; corolla 12mm long, broad, campanu- 

late, blue (sky blue?), tube 5mm wide, twice as long as calyx, pale, hairy 
inside, the limb as long as tube or slightly shorter, campanulate, dark blue, 

with short rounded lobes; scales distinct, broad; filaments ribbon-shaped, 

shorter than the ovate anthers; style exserted from corolla for 4—5 mm; 

nutlets inflated at back and netted-rugose or tuberculate, smooth at sides, 

white, 4—5mm long. June—July. 

Banks of rivers and streams, gravels or sands in the taiga. — East Siberia: 
Ang.-Say., Lena-Kol., Dau. Endemic. Described from Siberia (from 

Gmelin's drawing from the Lena River). Type in London. 

Note. lLinnaeus' P. sibirica was based on Gmelin's plant which the 

latter reported from the Lena River, so these are the type and locus classi- 

cus of Linnaeus! species. The synonymization by Ledebour in ''Fl. Ross." 
(III, 133) appears therefore quite strange since the plant from the Lena 

River was treated by him as M. denticulata G. Don and the Altai plant 

as P. sibirica G. Don,in spite of the report by Don himself. We accept 

the synonymy of Turchaninov and partly of De Candolle. 

3. M. jenissejensis M. Pop. sp. n. in Spisok Gerb. rast. Fl. SSSR. 

XII (1953) — Exs.: GRF, No. 3566. 
Perennials; root rather thin, oblique; stems 40—50 cm high, erect, glabrous, 

rather thick, glaucous, simple or slightly branching above; radical leaves 

with long petioles, blades small, ovate-elliptic, 5—6 cm long, rounded or 

cordate at base, short-acuminate at apex, glaucescent, slightly fleshy, com- 

pletely glabrous; cauline leaves 3—5(7), small, elliptic, sessile, evenly 
tapering at both ends, glaucous. Inflorescence short-paniculate, nearly 

corymbiform; pedicels glabrous, longer than calyx, the lower recurved in 

fruit, up to 1.5cm long; calyx glabrous, glaucous, 4mm long in flower, 6 mm 

in fruit, cleft to “lb into oblong; acute, fleshy lobes slightly scabrous at margin; 

corolla tube 2-2, times as long as calyx, pale, wide but thinner than in 

M. sibirica, ca. 4—5 mm wide (in herbarium), limb blue, campanulate, 
shorter than tube; the entire corolla 15 mm long, lobes ovate-orbicular, ca. 

3mm long; style exserted from corolla; nutlets large, ca. 5mm long, broad- 

ovate, tuberculate along back, smooth at sides. June—July. 

Meadows near streams, riverbanks, along the Y enisei River. — East Siberia. 

Ang.-Say. (western part), Yenis. Endemic. Described from Angara (Bala- 
gansk area, Shcherbakova, Herb. Fl. URSS. No. 3566). Type in Leningrad. 

4. M. pallasii (Ldb.) G. Don, Syst. IV (1838) 319.— Lithospermum 
pallasii Ldb. Fl. alt. 1(1829) 176.— Steenhammera pallasii 
Turcz. in Bull. Soc. Nat. Mosc. XIII (1840) 7 (247).— Mertensia. sibi- 
Pie Ilo. IM, IOS. WUE Mss Ixiazils ll, Z4eyo,) Silos IDG AeG.. saloray (Gy IDK 

Pulmonaria bracteata Roem. et Schult. Syst. IV(1819)747.— Ic.: Ldb. 
l@, IM, IROSSs Il, télo, 2B. 
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PLATE XIII. 1— Mertensia rivularis (Turez.) DC; 2—M.kamezatica (Turcz.) DC. 
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Perennials; stem thin, weak, glabrous, furrowed, simple, 20—40 cm high; 

radical leaves and the lower (or median) cauline leaves cordate-rounded 

or cordate-ovate, obtuse, thin-scarious, delicate, green, radical leaves 

long-petioled, lower cauline short-petioled, blades 4—6 cm long; upper 

cauline leaves ovate-oblong, subsessile, the uppermost sessile, acute, also 

thin-scarious. Inflorescence small, few-flowered, corymbiform, with fili- 

form pedicels and 1—2, small, ovate leaves at base; pedicels and calyx 

glabrous, equal in length; calyx dissected to base into linear obtuse lobes, 
4—5 mm long; corolla bright blue, ca. 15 to 18mm long, tube ca. 8-10 mm 

long, rather narrow, twice as long as calyx, glabrous inside, limb campanu- 

late, 4 as long as tube, lobes not deeper than half the limb, ovate, obtuse; 

scales low, appearing as brackets; filaments elongate; anthers linear, 

2—3 mm long, shorter than filaments, in limb but not reaching to its incisions; 

style slightly or not exserted from corolla. May—June. 

Shady cliffs and near them in Altai. — West Siberia: Alt. (Narym Range, 

Sinyukha Mountain). Endemic. Described from Narym Mountains, from 

Sinyaya Sopka, from the Pallas collections. Type in Leningrad. 

0. M. popovii Rubtz. sp. n. in Addenda, XVIII, 706. 

Perennials; rhizome thin, short, sometimes slightly thick-tuberiform; 

stem usually single, simple, very rarely with 1—2 branches above, thin, 

30—50 cm high, sparingly short-downy below, subglabrous above; radical 

leaves rarely preserved, small, blades small, ovate, rounded at base and acute 

at apex; cauline leaves rather numerous, the lower more or less long- 

petioled, blades ovate or ovate-oblong, obtuse or acute, 2—4(5) cm long, 
delicate, thin, green, without any trace of a glaucous bloom, nerves faintly 

protruding, glabrous except along margin; upper cauline leaves oblong, 

sessile, 2—3 cm long, cuneately tapering towards base, uppermost leaves 

slightly amplexicaul. Inflorescence a terminal, paired, forked scorpioid 

cyme, the cymes short, few-flowered, leafy only at base with usually 2 small, 

oblong, acute leaves; pedicels filiform, not long, the lower declinate in fruit, 

reaching 1 cm in length, appressed- and fine-downy; cymes nearly not elon- 

gating in fruit and fruit stalks forming almost an umbel at apex; calyx ca. 
4mm long, dissected nearly to base into linear, acute lobes scabrous or 

short-hispid at margin; corolla dark blue, 12—15—20 mm long, with bright- 

colored narrow tube 2—3 times as long as calyx, limb campanulate, rather 
narrow, ae to almost as long as tube, lobes ovate, obtuse, short; scales well 

developed, appearing as arcuate brackets; anthers ca. 2mm long, linear, 

longer than filaments, their apices not extending to incisions between corolla 

lobes; style filiform, slightly exserted from corolla; nutlets 4mm long, 

white, oblong, rugose-tuberculate at the inflated back and at sides, acute. 

June. 

Forests, glades, meadow slopes in upper forest belt in the mountains of 

Tarbagatai and Saura.— Centr. Asia; Dzu-Tarb. (Tarbagatai, Saura). 
Endemic. Described from Tarbagatai, Ak-Chok mountain pass, subalpine 

meadow, 2,000m. Type in Leningrad, cotype in Alma- Ata. 

Note. This is the southwesternmost race of the group of M. sibirica 

s.l. (Series Sibiricae); further southwest, this cryophilous group could not 

penetrate the more arid mountains of Tien Shan. The Saura-Tarbagatai 

race has the smallest leaf blades of all the races of this group; it already 
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has hairs, although very few, on the stem and along the margin of the leaves; 

the corolla and sepals are narrow and the comparatively small nutlets are 

narrow as well. Our species differs from the related Altai race (M. palla- 

sii) by the slightly protruding styles, oblong not ovate leaves, never cor- 
date at base and, seemingly, more delicate. It is possible, however, that the 

Altai and Saura-Tarbagatai races are connected through gradual transitions. 

The type of our species is the most different from M. pallasii. 
~ 

Series 2. Tuberculatae M. Pop.— Nutlets white, tuberculate, without 

wings or prickles, ca. 3mm long. Leaves oblong, lanceolate or linear, 

appressed-bristly above, glabrous beneath. Calyx pubescent. 

6. M. stylosa(Fisch.) DC. Prodr. X (1846) 91; Ldb. Fl. Ross. II, 
135.— Pulmonaria stylosa Fisch. in Mém. Soc. Nat. Mosc. III 

(1812) 62.— Lithospermum stylosum Turcz. Cat. Baic. (1838) 
No. 804.— Steenhammera stylosa Turcz. in Bull. Soc. Nat. Mosc. 

XIII (1840) 8 (248). 
Perennials; rhizome thin, decumbent, producing 1 stem, rarely slightly 

thickened and with few stems; stem erect or slightly ascending at base, 

20—40(50) cm high, simple or with 1—2 branches above, ribbed-furrowed, 
usually glabrous below, with scattered, semi-appressed bristles above, 

sometimes few-hairy also below; radical leaves of sterile rosettes small, 

2—4 cm long, with thin long petioles, blades small, ovate or oblong, acute, 

slightly cordate at base, glabrous beneath, remotely appressed- short-hispid 

above, with distinct but thin lateral nerves, usually 2 pairs in number; 

cauline leaves rather dense, sessile, lower leaves slightly tapering at base, 

upper leaves rounded at base, oblong or lanceolate, long-acuminate, glabrous 
and pale beneath, above green, appressed-short-scabrous-downy. Inflo- 

rescence on simple stem composed of 2 terminal scorpioid cymes, reduced, 

umbelliform at first, later forkedly elongating sometimes, with lateral 

branches bearing lateral scorpioid cymes, also later elongating; pedicels 

shorter than or as long as calyx, gray, with appressed down, declinate, 

relatively thick, ca.5—10mm long in fruit; calyx grayish hairy-downy, 

nearly 5-parted, with lanceolate or oblong acute lobes, 3—4 mm long; 

corolla 10—12 mm long, blue-violet, tube 14, —2 times as long as calyx, 

limb narrowly campanulate, slightly shorter than tube, with ovate, obtuse 

lobes; scales narrow but rather long, distinct; filaments ribbon-shaped, 

thickened at apex under anthers; anthers oblong, 1.5mm long, longer than 

filaments; style far exserted from corolla (2—3 mm); nutlets 3mm long, 
ovoid, obtuse, tuberculate-granular, inflated at back and finely dotted-tuber- 

culate at sides. June—July. 

Subalpine meadows. — East Siberia: Ang.-Say., Dau. Endemic. Described 

from the Baikal area. Type in Leningrad. 

Note. The M. meyeriana Macbride described by Macbride (Contrib. 

Gray Herb. n.s. XLVIII (1916) 52) is probably M. stylosa; although he 
notes that it is close to M. dahurica, it distinctly differs from it by "tubo 
limbum subaequante, foliis superioribus oblongo-lanceolatis.'' It was 

collected by F. Meyer somewhere in W. Mongolia (''Zairansk,''20 V 1911). 
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Type inthe Gray Herbarium. Could it be that ''Zairansk'' is Zaisan and 
that this enigmatic plant was actually collected within the USSR? 

7. Me davurica (Sims) G. Don, Syst. lV (1838) 318: DC. Prodr. xX, 91: 
tein, Il, Ios, lll, 198s ial, ill 74ey0, Silo, IDS, aed) Cleleuiaicen ) 
Pulmonaria davurica Sims in Curt. Bot. Mag. (1815) No. 1743; 
Lodd. Bot. Cab. VI, tab. 528.— Steenhammera dahurica Turcz. 

in Bull. Soc. Nat. Mosc. XIII (1840) 10 (250).— Ic.: Sims, 1. c.; Lodd. 
ies 

Perennials; rhizome reduced, sometimes nearly tuberiform, usually 

with 2—3 thick ends; stem single, furrowed, erect, simple or often branching 

above in inflorescence, glabrous below, sparingly pubescent above but some- 

times canescent with denser pubescence, 20—50 cm high; radical leaves of 

sterile rosettes long-petioled, soon withering, blades rounded or cuneate at 

base, very rarely cordate, ovate-oblong or oblong, rather thick, small; 

cauline leaves numerous, directed upward, lanceolate or lanceolate-linear 

to linear, except for the spatulate lowermost leaves acute, sessile, early 

withering, appressed-hairy at upper surface with hairs on small tubercles, 

glabrous beneath. Inflorescence either of two terminal scorpioid cymes 

thus appearing bifurcate, or if stem with branches above then inflorescence 

paniculate; cymes leafless, at first short, dichasial or volute, 

erect in fruit, sometimes elongating, loose; pedicels gray-downy, shorter 

than calyx or the lowermost just as long; calyx gray-hairy-downy, dissected 

to base into linear, acute lobes, 3—5 mm long; corolla blue-violet, 12—15 mm 

long, claviform-funnel- shaped, with very long tube glabrous inside, 3—4 times 

as long as calyx, limb short, 7/3 to 4 as long as tube; style hardly exserted 
from corolla; nutlets white, rugose-tuberculate, 3mm long. June—July. 

Wooded slopes, alpine and subalpine meadows. — West Siberia: Alt.; 

East Siberia: Ang.-Say. (along the Serlikh River, Minusinsk district, in the 
West Sayans), Dau. Gen. distr.: Mong. Described from Dauria. Type in 

London. 

Note. Very close to M. stylosa, ee only in the narrower leaves 

and longer corolla tube, 3—4 times (not 17/2—2 times) longer than calyx. 
The leaves are thicker and the rhizome is reduced which makes M. davu- 

rica more xerophilous when compared with M. stylosa. In general 
M. davurica is the most xerophilous species in the genus and the most 

distinguished in the structure of the corolla. Its description was based on 

specimens grown in England from seeds sent by Fischer from the Goren 

botanical garden. Sims referred to a specimen in the Pallas herbarium 

with the inscription P. davurica, which may possibly be considered as 

the type specimen. He never regarded himself as the author of the species, 

rather acknowledging Lambert or even Pallas. Pulmonaria gracilis 

Roem. et Schult. (Syst. IV (1819) 747) might be identified as M. davurica, 

even from De Candolle's description (Prodr. X, 91), yet the given habitat — 

"Ad sinum Ochotensem et in insulis adjacentibus, Pallas'' — certainly does 
not fit that of the species which does not occur either on the Okhotsk coast 

or the islands adjacent to it. 

Series 3. Cristatae M. Pop.— Nutlets white, with one or three longitu- 

dinal dentate dorsal combs, dentate-spiny along margin of back. Leaves 

oblong, villous or glabrous beneath, appressed-bristly above. 
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251 8. M. pilosa (Cham.) DC. Prodr. X (1846) 90; Ldb. Fl. Ross. Il, 

134.— Pulmonaria pilosa Cham. in Linnaea, IV (1829) 449.— 
Steenhammera pilosa Turcz. in Bull. Soc. Nat. Mosc. (1840) 9 
(249). — ? Pulmonaria pubescens Roem. et Schult. Syst. IV (1819) 
744,— M. eastwoodiae Macbr. in Contrib. Gray Herb. N. S. 49 

(1917) 18.— M. alaskana Eastw. in Bot. Gaz. 33 (1902) 287, non Britt. 
Perennials; stems very sparingly crisp-hairy, mainly in inflorescence 

and under nodes, otherwise completely glabrous or subglabrous, high, ca. 

70cm, branching above (in inflorescence), paniculate; radical leaves long- 

petioled (7—-10cm), blades 5—7 cm long, cordate-ovate or ovate or slightly 

cordate, acute, sparsely hairy beneath with curved spreading bristles, 

scabrous above (hairs short, straight, appressed, borne on small tubercles), 

with arcuate lateral nerves; cauline leaves ovate or often oblong, lower 

leaves tapering at base, upper leaves sessile, all long- acuminate, hairy 

beneath, scabrous above, large (median cauline to 10cm long, 3—4 cm wide). 

Inflorescence racemiform, paniculate if lateral branches present, umbelli- 

form if stem simple; pedicels 2—3 times as long as calyx, 1 cm in flower, 

1.5—2 cm in fruit, drooping, spreading-bristly-hairy; calyx 5-parted, lobes 

narrowly lanceolate, acute, grayish and soft-hairy with semi-spreading hairs, 

5mm long in flower, to 8—10mm in fruit; corolla ca. 15mm long, blue, tube 

hairy inside, broad, slightly longer than calyx, limb as long as or slightly 

shorter than tube with ovate-orbicular lobes, ca. 1mm long; style not 

exserted from corolla; nutlets pectinate-rugose at back, tuberculate at sides, 

unevenly toothed along margin of the dorsal areola, appearing as if with 

rudimentary, torn wing. June—July. 
Far East: Sakh. (Kurile Islands), Kamch. Gen. distr.: northwestern 

part of North América. Described from N. Am. Eschscholtz Bay (Saint 

Lawrence Island?). Type in Berlin, cotype in Leningrad. 

Note. It resembles andis often identified with M. paniculata (Ait.) 

G. Don which is widespread in N. America. Williams (l.c. 140) regarded 

this as a dubious species. Somehow he did not see the original specimen 

of Pulmonaria pilosa Cham. which is preserved at the Herbarium 

of the Botanical Institute of the Academy of Sciences of the USSR, although 

judging by the labels bearing his notes he examined some of our material. 

I saw the only specimen from Kamchatka referring to the Russian species 

(Ganal'skie Vostryaki, 1831, Rider); the other specimens cited in part by 

Komarov in 'Flora Kamchatki" belong to M. kamczatica (Turez.) DC. 

9. M. rivularis (Turcz.) DC. Prodr. X (1846) 90; Ldb. Fl. Ross. II, 
135; Kom., Fl. Kamch. Ill, 55.— Steenhammera rivularis Turcz. 

252 in Bull. Soc. Nat. Mosc. XIII (1840) 8 (248).— Lithospermum rivu- 
lare Turcz. Cat. Baic. (1838) 74.— ?P. gracilis Roem. et Schult: 
Syst. IV (1819) 747 (possibly, ex loco is referred here). 

Perennials; stem erect (sometimes ascending at base), glabrous below, 
scabrous above, with appressed short bristles, usually branching, some- 

times from below, sometimes branching only in upper part; radical leaves 

long-petioled, blades cordate-ovate, long-acuminate, usually glabrous be- 

neath, rarely remotely appressed-bristly, still more rarely (in the type?) 

hairy, scabrous-downy above mainly near apex of blade, with appressed 

bristles borne on white tubercles, nerves thin, arcuate, lateral nerves 2 pairs; 
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cauline leaves ovate or oblong, long-acuminate, as hairy as the radical 

leaves, sessile except for the short-petioled lower ones. Inflorescence 

usually a terminal forked cyme (scorpioid cyme) with short branches in 
flower, elongating in fruit, additional scorpioid cymes often on lateral 

branches, in general inflorescence small but sometimes many- flowered; 

pedicels several times longer than calyx, erect in fruit, up to 1—1.5mm 

long, thin, covered with appressed bristles; 3—3.5mm long, 5-parted, lobes 

oblong, acute, usually short-bristly only along margins, rarely (in the type) 

short-hairy along back; corolla ca. 2 [sic] mm (10—14 mm long), with tube 

glabrous inside, twice as long as calyx, the limb as long as tube, rather 

broadly campanulate, lobes short, obtuse; scales elongated, narrow; anthers 

ca. 1.5mm long, oval, obtuse; filaments clavate, ca. 2mmlong; style slightly 

exserted from corolla; nutlets along dorsal areola with longitudinal den- 

tate comb and 2 marginal rows of spines, otherwise dorsally tuberculate- 

rugose, white, smooth along sides, ca. 3mm long, spines ca. 0.5 mm long, 

unequal, not anchor-like. June—July. (Plate XIII, Figure 1.) 
Far East: Okh., Kamch. Endemic. Described from the area between 

Yakutia and Okhotsk (according to Turchaninov), more precisely, between 
Aldan and Okhotsk (Ledebour). Type in Leningrad. 

Note. This delicate species is distributed mainly along the coast of 

Okhotsk (Ayan, Okhotsk, Dzhugdzhur Range, etc.), in the south up to the 

Amgun' River and the sources of the Bureya, and in the north to Kamchatka. 

(I saw only fragments of stem apices from Kamchatka without the exact 

locality given (Kastal'skii) and from the Petropavlovsk area (K. Bogdano- 
vich, 1898)). In habit it is like M. stylosa but is strikingly distinguished 
from it by the very long pedicels and longer corolla tube, the calyx being 

scabrous only along margins and not gray-villous, and mainly by the nutlets 

253 with two rows of prickle-like denticles along the dorsal areola. According 

to the nutlets our species is close to M. pilosa (Cham.) DC., but differs 

by the less hairy and smaller leaves, the smaller calyxes usually hairy 

only along the margin of the lobes, and by the smaller corolla. The prickles 

along the margins of the dorsal areola are more distinct and longer than 

in ViEe yl OFS as 

M. nivalis Kom. (Fl. Kamch. III (1930) 54) is closely related to this 
species. Its nutlets, however, are unknown and hence its systematic position 

cannot be precisely determined. The type-specimen is unusual. In the 

markedly pubescent leaves it is more like M. kamczatica, but its nutlets 

are too young to establish their characteristics. 

Series 4. Pterocarpae M. Pop.— Nutlets slightly rugose, nearly smooth, 

encircled at margin of the dorsal areola by entire wing ca. 1mm wide. 
Leaves oblong or ovate, with sharply protruding, sometimes parallel nerves. 

Pacific coast and islands. 

10. M. kamezatica (Turcz.) DC. Prodr. X (1846) 100; Ldb. Fl. Ross. 
IW, L3G,.— SESCMMA nA Gira Ikenacvarica, Were, ia Jbl Soe, iNew. 

Mosc. XIII(1840)10(250). — Lithospermum kamtczaticum Turcz. 

ica l3e— Mee ili pine a iadb. Pik Rosse 111(1849) 134- kom. Eli Kamch: 

IU Do == IW Ueyinvesiiss eay iL ey Illy I Oy sas Jeroen. Ojo, ike, Day, 
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Perennials; rhizome rather thin, usually oblique, dark. Plants appressed- 

hairy, generally like M. pilosa but lower, with smaller leaves and 

narrower inflorescence; stem subglabrous, 20—30—40 cm high, erect or 

ascending at base, simple or with few branches; radical (sterile rosettes) 

leaves with distinctly subcordate-ovate blades and long petiole, the blades 

3—5 cm (rarely more) long, petioles up to 10cm long; cauline leaves oblong 

or elliptic, long-acuminate (the lower small, narrowly spatulate, withering 

at flowering), lower leaves tapering at base, upper leaves sessile, sparsely 

semi-appressed and coarse-hairy at both surfaces or glabrous at upper ‘ 

surface, the young leaves sometimes gray beneath with thick hairs, 3—4(5)cm 

long, 1.5—2 cm wide, with 1 medium and 2 pairs of lateral, arcuate, thin 

nerves. Inflorescence small, composed of two terminal scorpioid cymes, 

leafless, borne on very long stalks (forked), dense, short subanthesis, 

elongating in fruit, sometimes with additional 1—2 scorpioid cymes on the 

lateral branches, branches upright and appressed so that inflorescence 

narrow; pedicels at first as long as calyx, gray-villous, elongating in fruit, 

1—2 cm long, erect; calyx gray-villous-hairy, ca. 5mm long, with lanceolate 

acute lobes; corolla blue, funnel- shaped, variable in length and width, tube 

6—8 mm long, glabrous inside, the limb just as long, more or less campanu- 

late, usually wider than in M. stylosa, lobes of limb very wide and short; 

scales narrow, well developed; filaments ribbon-shaped, broadening above; 

anthers oblong, 1.5mm long, longer than filaments; style variably exserted 

from corolla, rarely not exserted (long-styled forms — M. longistyla 

Ldb.); nutlets (viewed from the back) ovate, slightly plicate at sides (possibly 
from drying), winged at margin, wing ca. 1mm wide, entire, rimming the 

ovate dorsal areola disk. June—July. (Plate XIII, Figure 2.) 
Meadows, mountain slopes, banks of rivers and streams, very common. — 

Arctic: Arc. Sib., Chuk., Anad.; Far East: Kamch., Okhot., Sakh. (Shu- 
mushu Island). Endemic. Described from Kamchatka, China. Type in 

Leningrad. 

Note. Resembling M. pilosa (Cham.) DC. from which it differs in 

the winged and nearly smooth nutlets (in M. pilosa pectinate-dentate, 

wingless) and the small, narrow and poor inflorescence, smaller leaves and 

often the slightly exserted style. The synonymy of this species is quite 

complicated. The name Pulmonaria pubescens Roehm. et Schult. 

(Syst. IV (1819) 744) almost unquestionably refers to M. kamczatica 
and holds priority. The specimens I saw from Shumushu Island (north of 

the Kuriles) unquestionably pertained to M. kamczatica and it is highly 

probable that P. pubescens was described from this island (from the 

Steller collections). But the problem is that something similar to M. pilo- 

sa is growing there, so that one cannot be fully convinced of the identity, 

particularly since I have never seen the original P. pubescens. Itis 

quite likely that Lithospermum schreberianum Sprengel (Syst. I 

(1825) 546) from Kamchatka should also be included here, as its synonymy 
includes Pulmonaria pumila Schrank (P. pumila Schrank in Nov. 

Acta Phys.-Med. Acad. Caesareae Leop. Carol. Naturae Curiosorum, IX 

(1818) 101; Schrank, Genus Pulmonariae illustratum, No. 3 (p. 101)). 
According to Schrank this plant was in the herbarium (in Munich?) with the 

note from its sender (Pallas?)— ''Pulmonaria sibirica pumila e Kamt- 
schatka.'' Although Schrank's description is brief there is nothing in it 
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contradicting the characters of M. kamczatica, hence our species should 

be called M. pumila (Schrank). 

11. M. pterocarpa (Turcz.) Tatewaki et Ohwi in Acta Phytotax. et 

Geobot. II (1933) 25; Investigation in plants of Shikotan Island, South 

Kuriles, 1940.— Steenhammera pterocarpa Turcz. in Bull. Soc. 

Nat. Mosc. XIII (1840) 5 (245). 
Perennials; rhizome thin, multicipital stems (sometimes few) ca. 40 cm 

high, erect, simple, ribbed, subglabrous; leaves of sterile rosettes long- 

petioled, blades cordate-ovate, mucronate, glaucous, glabrous; cauline leaves 

rather dense, ovate or ovate-oblong, flat, 4cm (3—5 cm) long, often with thick 
glaucous bloom beneath, rarely green, with typical parallel nerves (nearly 

as in a monocotyledon), cuneate-rounded and gradually tapering at base to 

short petiole, gradually acuminate at apex, lower leaves glabrous at both 

surfaces, upper leaves with small tubercles above bearing short appressed 

bristles; lowermost cauline leaves reduced, spatulate, tapering to long 

petiole, drying up at flowering. Inflorescence usually of two terminal scor- 

pioid cymes, sometimes with an additional lateral branch with 1 bostryx, 

cymes short, loose, leafless; pedicels 1—1.5 cm long, filiform, canescent, 

with short acicular, nearly appressed bristles densely covering base of 

calyx; calyx incised nearly to base, lobes lanceolate, acute, with 1—3 parallel 

nerves, glabrous but with appressed bristles along margin and inside,O—7 mm 

long; corolla blue, funnel-shaped, 12—14 mm long, tube approximately as 

long as calyx, wide, glabrous inside, the limb narrowly campanulate, slightly 

longer than tube, with semi-orbicular lobes, one-third of the limb; scales 

appearing as a thin fold ca. 0.3mm high but broad (from stamen to stamen); 

filaments flat, markedly broadening under anther, attached to tube a little 

above scales, 3—4mm long; anthers oblong, obtuse, ca. 2mm long, extending 

to incisions between lobes of limb; style hardly exserted from corolla; 

nutlets 3—4mm long, light brown, oblong, dorsal areola inflated, with longi- 
tudinal keel appearing as an elevated smooth line, with rather wide (1 mm), 
undulant, brown wing along margins, slightly grumose at sides. July. 

Meadows on mountain slopes. — Far East: Sakh. (Kurile Islands, of the 

southern group: Shikotan, Iturup; of the middle group: Urup). Endemic. 

Described from the Kurile Islands. Type in Leningrad. 

Series 5. Utriculosae M. Pop. — Calyx cleft to ‘hs sometimes to We of its 

length into teeth, not incised below, saccate. Nutlets different. 

12. M. serrulata (Turcz.) DC. Prodr. X (1846) 89; Ldb. Fl. Ross. 
10, L3d3,—= SvreEeSCmiMmaAimnneich Se@rwrwllara Wace, iin Iw, Soe, IN. 

Mosc. XIII (1840) 6 (246).— Lithospermum serrulatum Turcz. 
Cat. Baic. (1838) No. 805. 

Perennials; rhizome thin, dark, usually producing one stem but sometimes 

thicker and multicipital, when thin then creeping and branching; stem thin, 

erect or ascending at base, glabrous, simple or branching above with elongate, 

spreading branches, 25—40 cm high, brownish below; radical leaves with 

petioles longer than blade, blades ovate, acute, shallowly cordate at base, 

3—6 cm long, 2—3.5 cm wide, glabrous, appearing serrate at margin owing to 
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short curved bristles; cauline leaves — the lower smallest, soon drying, 

spatulate-oblong, tapering at base, the median largest, oblanceolate, obtuse, 

the upper oblong or ovate, sessile, often nearly cordate-amplexicaul, all 

flat, thin or thicker, glaucescent, finely appressed-bristly at margin. Inflo- 

rescence on simple stem on approximately 10-flowered umbel small, nearly 

leafless, on branching stem with lateral umbels and then on the whole irre- 

gularly paniculate; scorpioid cymes dense at first, elongating in fruit; ~ 

pedicels glabrous, filiform, about as long as calyx; cals glabrous, campanu- 

late, ca. 3mm long, 5-partite to /2, sometimes only to 7/3, into ovate, obtuse - 
or acute denticles finely scabrous at margin; corolla blue, funnel shaped, 

a —10mm long, tube 5mm long, slightly longer than CLs, the limb cleft for 

lb into ovate, obtuse lobes; scales very distinct, wide, 7, mm high, incised 

at the middle; filaments attached to tube slightly below scales, narrowly 

ribbon-shaped, as long as the oblong anthers, 1.5mm long; style not or 

often exserted from corolla; nutlets finely white-rugose-granular at faces 

and along back, with narrow, white, serrate-dentate wing (rim) along margin 

of the inflated dorsal areola. June—July. 

Stony places in the subalpine belt. — East Siberia: Dau. Endemic. De- 

scribed from the eastern shore of Lake Baikal (at the waterfalls between the 

Barguzin and Upper Angara Rivers — Turchaninov). Type in Leningrad. 

Note. An endemic of the Baikal area with small flowers and unique 

calyx. Peculiarly enough, it appears to me to be affined with the geogra- 

phically remote M. tarbagataica B. Fedtsch. In the Baikal area in- 

dividuals with coarser and more glaucescent leaves are found, which in 
habit are closer to M. tarbagataica than the type with delicate leaves 

growing around the waterfalls. These individuals are found in the vicinity 

of Barguzin, basin of the Ina River, gravels on the banks of the Ina (flowers, 

14 VI 1911, Korotkii and Nikolaev, No. 527). 

13. M. tarbagataica B. Fedtsch. in Izv. Peterb. Bot. Sada, XV (1915) 
402; Rast. Turk. (1915) 666, nomen; Perech. rast. Turk. 6 (1916) 348. 

Perennials; plants 10—15cm high, glaucous; rhizome thin, nearly cord- 

like, branching, apparently creeping in wet pebbles, dark, producing low stems 

from different places (apices of branches, lateral buds); lower part of stems 
growing in wet pebbles usually nearly horizontal and covered with brown 

scarious scales, epigeal part of stem erect, ca. 10cm high, simple, glabrous, 

glaucous, fleshy (partly reminiscent of M. maritima), thin but robust, 
apex leafless for 3—5 cm under inflorescence; leaves mainly in the lower 

half of stem, the lowermost leaves developing from scales of underground 

part, oblong-spatulate, tapering at base to petiole, the 3—5 upper leaves 

nearly cordate-ovate, sessile, semi-amplexicaul, obtuse, 1—3 cm, often ca. 

2cm long, without any hairs even along margin, fleshy, gray- glaucous. 

Inflorescence small, capitate, i.e., appearing as a much compressed dicha- 

sium; pedicels 1—3 mm long, fleshy, glaucous; bracts absent; flowers up to 

10 in inflorescence, normally developed 2—5, the Sian uaias degenerating 

without yielding fruit; calyx glaucous, glabrous, cleft for ab into triangular- 

oblong or lanceolate acute teeth 4—5 mm long; in fruit calyx elongating- 

semiglobular thus concealing nutlets; corolla (in herbarium) appearing 

dark, nearly black-blue, ca. 12—14mm long, the limb weakly defined, 

appearing to be merely an extension of the tube, “ih to 4p as long as tube, 
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teeth oblong, 2mm long, obtuse, erect, tube twice as long as calyx; scales 

low, wide, arc-like; filaments thin, 1.5—2 mm long, attached slightly below 
scales; anthers oblong, obtuse, yellow, 1.5mm long; style filiform, far 

exserted from corolla, approximately for 5mm; nutlets ovoid-oblong, with 

rounded back, without wings or rim at margin, when ripe (these I did not 

see) possibly tuberculate along back, with apex acute and protruding from 

calyx. July. 
Centr. Asia: Dzu.-Tarb. (Tarbagatai). Endemic. Described from the 

Su-Asu mountain pass. Type in Leningrad. 

Section 3. MERTENSIANTHE M. Pop. comb. n.— Genus Merten- 

sianthe M. Pop. in Zakir. Burachn, Zeravsh. (1941) 21, Fig. 8.— 
Nutlets rounded-turbinate, with winglike, hairy crown at the rounded, hairy 

dorsal areola,i.e., with narrow but thick wing, vertical and even slightly 

incurved, sides of nutlets smooth, glabrous. 

14. M. dshagastanica Rgl. in Tr. Bot. Sada, VI, 2 (1880) 340; Lipsky, 
ibid. XXVI, 478.— Mertensianthe seravschanica M. Pop. l.c. 

Perennials; rhizome short, thick, covered with black scales, with thin, 

dark, adventitious roots; stem delicate, thin, weak, 5—15 cm high, subglabrous 

or sparsely appressed-bristly; radical leaves flat, remotely appressed- 

bristly, with 3—12 cm long petioles, blades delicate, cordate-ovate, acute 

or rounded or obtuse, 2—4 cm long, green, sparsely covered at upper side 

with appressed bristles on flat broad tubercles, subglabrous beneath; cau- 

line leaves few, the lower two nearly opposite, the upper two alternate, 

sometimes nearly opposite, ovate or oblong, sessile, acute, small. Inflo- 

rescence at apex of stem, loose and few-(2—10) flowered, nearly umbelli- 
form, drooping to one side, leafless; pedicels filiform, thin, long, 5—12 mm, 

remotely appressed-bristly; calyx 5-sect to base, lobes linear, acute, 

densely long-, sometimes white-hairy particularly along margins; corolla 

blue, 13—15 mm long, clavate-tubular; tube nearly twice as long as calyx, 

glabrous inside, the limb nearly half as long as tube, very narrowly cam- 

panulate, the lobes half the limb-length, 2—3 mm long, ovate, obtuse; scales 

oblong, high, yellow, rounded-obtuse; filaments short, 1—1.5 mm long; 

anthers linear-oblong, 3 mm long, yellow; style markedly exserted from 

corolla; hypogynous disk fleshy, 4-lobed; nutlets ca. 3mm high (diameter), 

rounded-obconical, with smooth rounded sides and elongated crown; margins 

of crown and areola (inside crown) finely hairy. June—July. 

Calcareous rocks in the alpine belt. — Centr. Asia: Pam.-Al. (mainly 

Gissar Range). Gen. distr.: Dzu.-Kash. (Jagasatay Mountains in Kuldja — 

very doubtful! ). Probably endemic. Seemingly described from the Jagasatay 

Mountains in Kuldja. Type in Leningrad. 
Note. In 1940—1941, without having examined the original M. dshagas- 

tanica Rgl., I assumed that the Zeravshan plants could not be identical with 

the Kuldja (Jagasatay) ones. On examining the original specimens in 1949 

and 1950 I found them in such a poor state, without fruit and with very few 

flowers, that it was difficult to determine them, but despite this I was con- 

vinced that they actually referred to the Zeravshan (Gissar) species. My 
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first conclusion, that the Gissar plants could not be the same species as 

that of Jagasatay, remained and I am almost convinced now that the labels 

on these original specimens are wrong. They were written by E. Regel, 

not A. Regel, collector. The plant(M. dshagastanica Rgl.) was 

probably collected in upper Zeravshan or Karategin, where A. Regel had 

collected plants many times, and the unlabeled plant fell into the hands of 

E. Regel who, without analyzing it, wrote: Jagasatay not far from Kuldja, 

"unweit von Kuldscha." ~ 

Genus 1195. BRACHYBOTRYS* Maxim. 

Maxim. ex Olivier in Hook. Ic. pl. XIII (1878) 48. 

Calyx incised to base into nearly subulate lobes, slightly broadening in 

fruit; corolla broadly funnel-shaped, with broad limb, ca. 10 mm long, and 

wide, the tube very short, 3—4 mm long, divided inside into longitudinal seg- 

ments appearing as thickened cords in continuation of the filaments, the 

limb cup-shaped-campanulate, with lobes extending for “lb of limb-length, 

ovate-oblong, obtuse, ca. 5mm long. Scales triangular-trapeziform, rather 

large, ca. 1.5mm high, hardly 2-lobed at apex. Stamens inserted in throat 

between scales, filaments somewhat dilated at base, subulate, 5mm long; 

anthers 3—4 mm long, oblong, dorsally attached to filaments, cordate at 

base, with dotted mucros at apex, reaching the apex of lobes; style long, 

filiform, markedly exserted from corolla. Nutlets 4—5mm long, attached 

to a very short, small, conical gynophore by small triangular cicatrice 

occupying a basal-ventral position, ovate-tetrahedral, flat at sides and base, 

with sharp ventral keel above cicatrice, short-downy around, black when 

ripe; dorsal areola flat, rimmed with acute ribs but not winged. The genus 

is undoubtedly related to Mertensia, reminiscent of some unique, forest 

Mertensia. 

1. B. paridiformis Maxim. ex Olivier, l.c. (1878); Kom. and Alis., 
Opred. rast. Dal'nevost. kr. Il, 880 and 884. — Ic.: Oliv. 1. ec. Tab. 1254: 

Kom. and Alis., op. cit. Table 269. 

Perennials; rhizome cordlike, creeping, ca. 3 mm thick, with elongated 

internodes and brown scales; stem single; erect, 50—80 cm high, subgla- 

brous below, faintly crisped-hairy above, canescent at top with appressed 

short hairs; radical leaves absent; lower cauline leaves not developed, 

about 5, the lowermost scalelike, the next spatulate-lanceolate, long-petioled, 

acute, appressed-canescent-hairy beneath, glabrous above, gradually 

tapering to larger blade; upper leaves approximate, forming 'whorls" of 
5—6 leaves each, somewhat varying in size, cuneately tapering at base to 
short petiole, blades oblong, long-acuminate at apex, delicate, later becoming 

compact, appressed-hairy beneath, glabrous above, distinctly pinnately 

nerved; Heese leaves 10—15 cm long, 4—7 cm wide (in upper third), the 
smallest ‘ to 2/3 times as long. Peduncle (apex of stem) thin, appressed- 
gray-hairy, 5—10cm high; cyme leafless, umbelliform, with 3—5—7 flowers; 
pedicels thin, erect, 1—1.5 cm long, appressed-grayish-downy; calyx 

* From the Greek brachys — short and botrys — raceme. 
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gray-hairy, lobes linear-subulate, ca. 10mm long; corolla pink-blue 

(according to Kom. and Alis. "dark violet"'), limb 10mm across. May— 
June. 

Shady leafy forests. — Far East: Uss. (southern end of Sikhote- Alin 

Range). Gen. distr.: China (Manchuria). Described from Manchuria. 

Type in London, cotype in Leningrad. 

Genus 1196. TRIGONOTIS* Stev. 

Stev. in Bull. Soc. Nat. Mosc. XXIV 1851) 603.— Endogonia Turcz. ex Lindl. Veget. Kingd. ed 1 
(1846) 656, nomen nudum.— Myosotis sect. Endogonia Turcz. in Bull. Soc. Nat. Mosc. XIII (1840) 
257.— Eritrichium sect. Endogonia DC. Prodr. X (1846) 128.— Eritrichium genus Sylvatica 
Maxim. in Bull. Acad. Sc. Pétersb. XVII (1874) 444. 

Calyx small, 5-parted not to base, with linear or lanceolate, little elon- 

gating lobes; corolla blue, like Alyosotis typically short, with short tube 

and nearly flat limb, lobes of limb rounded-obtuse, oval, short, in annual 

species corolla very small, campanulate; scales in throat appearing as 

narrow crescent-shaped folds; anthers attached in tube below scales, ovate 

or oblong, acute or obtuse, 0.5—1 mm long; style short; stigma hidden in 

tube capitate. Nutlets with thin delicate pericarp, tetrahedral-ovoid, ovate 

(when viewed from the back), with acute triangular apex, distinct dorsal 

areola, twisted sides forming an acute ventral keel and with small ventral 
cicatrice at base of keel. Embryo erect. Herbs with the habit of forget- 

me-not. About 10—15 species mainly in China, Japan and the Himalayas. 

Note. Very close to Hritrichium, i.e., transitional to the Eritri- 

cheae just as the Eritricheae genus Amblynotus is transitional to the 
Lithospermeae. Trigonotis differs from Eritrichium only in its 

flatter gynophore and its nutlets with delicate, thin pericarp, without prickles 

at the margins of the dorsal areola. These are also absent in some species 

of Eritrichium but in such species the pericarp is hard and the leaves 

narrow, xeromorphic, usually silvery with dense appressed hairs. The 

species of Trigonotis are delicate, mesophilic herbs, sparsely hairy, 

with spatulate leaves and long, loose, racemes. 

1, Annuals. Corolla very small, 1.5mm long,1mm across. Nutlets 

on stipes, very small, often downy. Fruiting pedicels usually clavate- 

thickened under calyx. Small plants with small spatulate leaves, in 

habit like annual forget-me-not .... 4. T. peduncularis (Trev.) Benth. 

+ Perennial, delicate, thin herbs. Rhizome delicate, thin, brittle, 

sometimes creeping. Corolla5—10mm across. Fruiting pedicels 

longer, 15-30 mm, more drooping, not clavate-thickened under 

callin, (Omiya Gaste Ot Has ieialkall siceey) 4 5616 6 64 Bilgola bea 6 doe wee ise eee 
2. All leaves, even the radical, oblong-lanceolate, cuneately tapering 

at base, without differentiated petiole, acute at apex, delicate, sub- 

glabrous, 2—5 cm long. Racemes distinct, nearly leafless, with 

bracts only at base, ebracteate above ...... 3. T. myosotidea Maxim. 

* From the Greek treis — three and gonia — corner, after the acutely triangular nutlets. g y 8 
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+ Median cauline and especially lower leaves with long, distinctly 

differentiated petiole, blades semi-rounded or subcordate, thus 

abruptly tapering at base, lanceolate or oblong, acute. Stems 

often spreading, very thin, weak. Flowers single in axils of upper 

leaves (racemes very loose; few flowered, leafy)... 2... see Ul 

3. Stems rooting above. Leaves glabrous, acute. (Upper reaches 

Of then Atanaie) Meelis ee omen iar ys 2. T. radicans (Turcz. )~ Stev. 
aF Stems not rooting above, in the fall developing filiform rooting 

branches from axils of upper leaves. Leaves less acute, more 

appressed-hairy. (Middle and lower course of the Amur, Ussuri) 

shes e¥ (a lrctp ete MoMA MOMS atone ie vie Moule naern ed suey CmteM inal bout) oh lane Mesiec 1. T. koreana Nakai. 

Section 1. SYLVATICA (Maxim.) M. Pop.— Eritrichium group Syl- 
vatica Maxim. in. Bull. Acad. Sc. Pétersb. XVII (1874) 44.— Perennials. 
Corolla 5—12mm across. Anthers obtuse. Nutlets attached to gynophore 

by small, ventral-basal, stipeless cicatrice. 

1. T. koreana Nakai in Bot. Mag. Tokyo, XXXI(1917) 219.— Exs.: 
GRF, No. 2326 (sub nom. T. radicans). 

Perennial; rhizome short, black, brittle, producing thick fiberlike black 

rootlets, few stems and bundles of radicle leaves; stems 10—20 cm long 

(later up to 40cm), weak, thin, in the spring at the onset of flowering short, 

a small shrub in habit, in the summer elongating, lying on the ground, gla- 

brous in lower part, appressed-bristly-hairy and sometimes grayish above, 

simple, in the fall producing from the axils of upper leaves thin lateral 

rooting branches; radical leaves and the lower cauline with long petioles, 

2—5 times as long as blades and sometimes reaching 10cm, blades delicate, 

262 flat, oblong (varying from ovate to oblong-lanceolate), rarely oval, 1—3 cm 

long, 1—1.5 cm wide, sometimes reaching 4—6 cm in length and 2—3 cm in 

width, short, sparsely appressed bristly-hairy at both sides, obtuse at apex 

(from obtuse to acute); upper leaves short-petioled, blades narrower and 

smaller, oblong or lanceolate, base of all blades either slightly cordate or 

rounded or cuneate. Racemes very few-flowered (flowers few in axils of 

upper leaves, actually outside the axils), very loose, leafy, sometimes only 

the very apex without leaves; pedicels thin, filiform, long, 1.5—3(4) cm long, 

drooping, with few appressed bristles; calyx lobes 3—4mm long, lanceolate, 

acute, sparsely covered with appressed bristles and hairs; corolla blue, 

tube very short, the limb flat, 6—10(12)mm across, lobes ovate or oval, 

rounded- obtuse, °/, to 7/2 as long as limb; scales large, ovate-trapeziform, 
2-lobed at apex, papillate; anthers oval, 0.5—1 mm long, obtuse; nutlets ca. 

2mm long, downy. May—June. (Plate XIV, Figure 1.) 
Forests, shrubby formations. — Far East: Uss., Ze.-Bu., Uda: (very 

common). Gen, distr.: China, Korea. Described from Korea, Cheju 

(former Quelpart) Island (Nakai), but in his description the author also 
reported specimens from the Soviet Maritime Territory. Type in Tokyo. 

Note. All the plants of the middle and lower Amur that were identified 

as 'T. radicans (Maxim.) Gurke'’ (Komarov, Fl. Man'chzh, III, 325; 
Kom. and Alis., Opred. rast. Dal'nevost. kr. II, 888) and "Eritrichium 
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radicans DC." (Maksimovich, Prim. Fl. Amur, 1859, 203; Bull. Acad. 
Sc. Pétersb. XVII, 448) should be referred to this species. According to 

the description this widespread plant is very variable in shape of leaf-blade 

and size of flowers. Var. grandis is a distinguished larger plant with 

leaf blade 4—6 cm long, 2—3 cm wide and corollal10—12mmacross. Ingeneral 

the plant differs very little from T. radicans and rather represents its 

southern race (or more precisely, formally T. radicans represents the 

northeastern race of T. koreana Nakai). 

2. T. radicans (Turcz.) Stev. in Bull. Soc. Nat. Mosc. XXIV (1851) 
AUS, — WM VOSOwLE wWelCllC eas ihbhee45: ara Siullls Sees NENG IMO Se, DINU 

(1840) 258.— Eritrichium radicans DC. Prodr. X (1846) 128: Ldb. 
LUE ELOS See lils 

Perenniais; plant morphology generally as in the preceding species but 

more delicate, more mesophilic; stems thin, long, resembling (in summer 

and fall) runners rooting at apex; leaves separate, all — even the upper — 

with short, thin petioles, blades oblong, large (4—7 cm long), acute, subcordate 
at base. Pedicels long, filiform; calyx slightly appressed-hairy, lobes oblong- 

lanceolate, 5mm long; nutlets ovoid-tetrahedral, smooth, short-downy, 2mm 

long, black, hardly rimmed at the dorsal areola, acute. 

Damp rocks. — East Siberia: Dau. (River Argun', Turchaninov). Endemic. 

(Only the original specimens are available, other collections were never 

made.) Type in Leningrad. 
Note. The only available reliable specimens of this species were late, 

already in fruit. I noticed that specimens of another species, T. myoso- 

tideum Maxim., in flower and fruit had been added to these specimens 

and hence the original diagnosis ''praeter flores majores'' refers actually 
to T. myosotideum, and is probably correct only for T.radicans. 

3. T. myosotidea Maxim. in Bull. Acad. Sc. Pétersb. XXVII (1881) 
506 (in nota ad T. petiolarem); Kom. and Alis., Opred. rast. Dal'nevost. 

kr. Il, 888 ['T. myosotideum (Maxim.) Girke"].— Eritrichium 
myosotideum Maxim. Prim. Fl. Amur. (1859) 203 et in Bull. Acad. Sc. 

Pétersb. XVII (1872) 447. 
Perennials; rhizome creeping, thin, black; radical rosettes of leaves 

absent; stems single or few, erect, glabrous in lower part, ribbed, shiny, 

faintly appressed-hairy or subglabrous above, simple or with few long 

branches, 15—40 cm long; cauline leaves oblong-lanceolate to lanceolate, 

the lowermost slightly spatulate, gradually tapering to short petiole, median 

and upper leaves acuminate, i.e., nearly equally tapering at both ends, 

delicate, green, sparsely and shortly appressed-acicular-bristly at both sur- 

faces. Cymes rather distinct, loose, erect, numbering 2—5 (according tonumber 

of stem branches), leafless or with bracts only at base, 5—15 cm long; 

pedicels filiform, horizontal, 1—1.5cm long, sparsely appressed-bristly, 

often later arcuate-down curved; lobes of the appressed-short-bristly 

calyx lanceolate, acute, ca. 3(5)mm long; corolla blue, with short tube and 
flat limb is 5—8 mm in diameter, lobes oval, obtuse, not reaching (at incisions) 

throat; scales rather low, broad, hardly notched at apex, velutinous-papillate; 

anthers oblong, obtuse, 0.7mm long; nutlets 1.5—2 mm long, erect, ovoid- 

tetrahedral, acute, shiny, glabrous; cicatrice small, at ventral side, without 

stipe. June—July. (Plate XIV, Figure 3.) 
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Damp, swampy meadows. — East Siberia: Dau. (Argun'); Far East: Uss., 
264 Ze.-Bu., Uda. Gen. distr.: China (NE). Described from Amur (near Kitsi 
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Lake, 20 VI 1855, Maksimovich). Type in Leningrad. 
Note. This plant is much like Myosotis in habit (for example, 

M. palustris or M. caespitosa) and also grows in damp places. Its 

leaves, however, are very acute. Undoubtedly there are hybrid, intermediate 

forms between this species and T. radicans but they are difficult to dis- 

tinguish. 

Section 2. ANNUAE M. Pop.— Annual. Flowers very small, 1.5mm long, 

anthers acute, peduncle under calyx claviformly thickened. Nutlets attached 

to thorus by thin stipe. 

4, T. peduncularis (Trev.) Benth. ex S. Moore et Baker in Journ. Linn. 
Soc. XVII (1879) 384, nomen; Kom. and Alis., Opred. rast. Dal'nevost. 
kr i) oso skuznt wine Nat bl Mavik.wiVE 2, 394.) Grossoon ily aianz cme elie 

268.— Myosotis peduncularis Trev. in Sehrift: Naturf. Ges) in 

Berlin, VII (1813) 147.— Eritrichium pedunculare DC. Prodr. X 
(1846) 128; edb whl sRoss. sib 53a Shinall ose Mean 2217/0 retotOr 

notis clavata Stev. in Bull. Soc. Nat. Mosc. (1851) 603.—’-Myosotis 
clavata auct. fl. Ross.; Chamisso in Linnaea, IV, 445.— Ic.: Fedch. 

and Fler., Flora Evropeiskoi Rossii, 790; Gtirke in Pflanzenf. IV, 3a, 

oe LAWe 

Annuals; stem 5—20cm high, rarely simple, usually branching from base, 

the plant often appearing multicaulescent; branches (stems) erect or 

ascending, thin, subfiliform, appressed-short-bristly (hairy), all terminate 
with long, leafless racemes as long as or longer than the leafy part; leaves 

small, (0.5)1—2 em long, few, the lower spatulate, oblong or lanceolate, 

sometimes orbicular, gradually tapering to short petiole, obtuse, upper 

leaves sessile, acute, sometimes very small, all canescent, with short 

appressed bristles, rarely green. Racemes apical, usually many- flowered, 

ebracteate, erect, secund, loose in fruit, elongate; pedicels appressed- 

gray-downy, short at onset of flowering, 3—6 mm long in fruit, filiform, 

abruptly and markedly thickening at apex under calyx, ascending to sub- 

horizontal; calyx gray-appressed-downy, ca. 1 mmlong in flower, to2—2.5 mm 

in fruit, nearly stellately opening, lobes oblong, acute; corolla blue, very 

small, ca. 1.5mm long, hardly exserted from calyx, lobes of limb smaller 

than 0.5mm, oval, rounded-obtuse; scales appearing as arcuate small folds; 

anthers 0.2mm long, ovate, acute, within corolla tube; nutlets ca. 1mm 

long at back, tetrahedral, with broad ovate dorsal areola, short-downy, rarely 

glabrous, attached to thorus by small thin stipe extending from below the 

ventral keel. May—June. (Plate XIV, Figure 2.) 
Fields, fallows, pastures, shrubby formations. — European part: L. V. 

(near Astrakhan); Caucasus: Dag.; Far East: Uss. (very common), Ze.-Bu., 
Uda.; Centr. Asia: Ar.-Kasp. (Kosaral Lake), Balkh. Gen. distr. : Him; 

Jap.-Ch. Described from near Astrakhan. Type in Berlin? 

Note. Bentham, and not Steven, should be regarded as the author of the 

Sspecificname T.peduncularis. InhisdescriptionofTrigonotis in185l, 

Steven alsostatedthatEritrichium pedunculare and E. radicans 
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PLATE XIV. 1—Trigonotis koreana Nakai; 2—T.peduncularis (Trev.) Benth; 3—T. myo- 
sotidea Maxim. 
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refer to this genus, yet later he named the annual species T. clavata, in 

preference to a specific epithet reflecting more the morphology. 

This species is endemic to North and Northeastern China, but occurs 

very sporadically in Central Asia and the Caucasus, probably because when 

it was collected it was not distinguished from the similar annual Myo- 

sotis. It is the only annual species in the genus Trigonotis and hence 

it would be more accurate to accept T. radicans (Turcz.) Stev. (tran- 
sitional to the Eritricheae) as the generic type. 

Tribe 3. CERINTHEAE DC. in Meisn. Comm. (1838) 187 et in Prodr. 
X (1846) 2.— Mericarps 2, each 2-locular, i.e., nutlets appearing connated 

in pairs, the mericarps attached to the flat gynophore by flat orbicular areola 

(by cicatrice). Style basal, free; corolla long, tubular, without scales or folds; 

anthers elongating at apex to lanceolate-subulate appendage. 

Cerinthe, the only genus. 

Note. This remarkable 'anomalous" tribe is distinguished by the unique 
morphology of the fruit. In the characters of the flower it stands near 

Onosmeae: long corolla without scales or folds in the throat, anthers with 

long, lanceolate-linear appendage. Other characters distinguishing the tribe 

from Onosmeae are the complete absence of long bristles, and the wider 

leaves amplexicaul-cordate at base. The unique structure of the fruit is 

an atavism, repressing to the ancestral structure (typical for the ancient 

arboreal subfamily Ehretieae) by reduction through which the genus 

Cerinthe (partly composed of annuals) originated. One of the immediate 

ancestors was unquestionably the genus Onosma., 

Genus 1197. CERINTHE* L. 

L. Sp. pl. (1753) 136. 

Flowers rather large. Calyx (glabrous) dissected nearly to base into 

5 lobes slightly accrescent in fruit; corolla yellow, often with violet spot, 

long, wide-tubular, with more or less long teeth erect or curved at apex. 

Seales and folds absent in throat. Anthers on very short filaments (in our 

species), not exserted from corolla, rarely filaments long thus exserted 

(not in our species), oblong-lanceolate, sagittate and twisted at the free 

bases which often end with narrow coherent appendages, tapering at apex 

to scarious, flat, lanceolate-subulate, long appendage. Style basal, long, 

exserted; stigma dotlike-capitate; ovary 2-lobed, the lobes bilocular. Each 

of the lobes developing into one globular or oval, bilocular, smooth nutlet 

with stony wall, attached to flat thorus by small basal flat areola. Glabrous 

or subglabrous, often glaucous herbs, annual or perennial, with amplexicaul 

ovate leaves and dense, short, leafy scorpioid cymes. 

European genus. 

* Virgil's name for the plant. From the Greek kerinthos — bee bread. The plant is eagerly sought 

by bees. 
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1. Perennials, with sterile rosettes (bundles) of radical leaves beside 

floriferous stems. Corolla yellow or violet at apex, cleft for 4/4 to 1/3 
into obtuse teeth; anthers hidden in corolla tube. Radicals longer, 

(HID) HO) 4 Sian, Chew@ojomiars, IBNCeOus! \ulaONeIe losalsiles) ele veaewerenhn 514 5 5 5 6 6 6c 

STONE MAS coh, cums ee cuceent venanenee Riicthie: ah Serremot sex came ish's 1. C. alpina Kit. 

+ Usually biennials, rarely perennial but without sterile radical 

rosettes. Corolla usually a light greenish-yellow, cleft for 7p 

into narrow, acute teeth between which anthers visible. Pedicels 

SIAGICUSIC, WO) LO 1,8) Clas, WISURMND; Eeeiachlayes, Goo 4b ao 55 8 2B. Co waniaere ILy 

++ Annuals; corolla with very short teeth reflexed after flowering 

Sin Cae Ie aU Teaiteitay oe Nedaotre MU icaNiaaien sidan AAEM ibis Ro dolinG emVan Or Li, 

Section 1. CERANTHE Rchb. PI. crit. tab. (1827) 491.— Corolla teeth 
more or less long, i.e., corolla cleft for In to “tb its length. Not annuals. 

il, Cy allorina, Kit) dia Seawli, Oosverm, Ply 1 (1814) S585 Boiss, 1m, or, 
IVet4o-"Grosso. Mle Kayo M274, — Cs, olabra Malls Diet. (i768) 

INO, Ze IDXCs IP ir@Gle, Wh. Bs INOW, “Ils Iie, OX, BIOs leleer> IMM IP Ws a5) BUSs = 

1@s2 Cesiis Ie Ss it, GUS UR alos ies jollounmeeiesWWe sh, VOSOGS — WDexse eo alse Gsxeig 

Austro-Hung. No. 931. 

Perennials; rhizome rather thick, dark brown, bearing above several 

squamous buds, some of which producing rosettes (bundles) of radical leaves 
and the others flower-bearing stems; plants glabrous, smooth, glaucescent- 

or yellowish-green; stems few, ascending or erect, 30—60 cm high, densely 

leafy, furcately branching above; leaves of sterile rosettes large, 10—30 cm 

long, obspatulate-oblong or narrowly ovate, gradually tapering to petiole, 

obtuse, rounded or acute, median cauline leaves oblong, usually 4—6 cm long 

(to 10 cm) and 4mm wide, uppermost leaves cordate-ovate, rounded-obtuse 

at apex, cordate or sagittate at base, amplexicaul, gradually becoming smaller 

along stem upwards and downwards, all leaves glabrous, smooth, without 

tubercles (or tubercles faintly protruding later), green, delicate, entire and 
smooth at margin. Flowers in dense, leafy scorpioid cymes, drooping; 

pedicels to 2 cm long, usually drooping; calyx lobes unequal, lanceolate, 

glabrous, half as long as corolla, slightly elongating (up to 1 cm) after 
flowering; corolla 9—12 mm long, with 5 small, broadly ovate teeth curved 

backward at apex, tube pale yellow, teeth yellow or violet; anthers four 

times as long as filaments, with small capilliform appendages at basal ends 

of cells, violet, hidden in tube; mericarps ovoid, ca. 3mm long, dark brown, 

slightly shiny, obtusely ribbed. May—July. 

Alpine belt, pebbly places and taluses, also weedy meadows. — Caucasus: 

rarely in the subalpine or the alpine belts of the Main Range, mainly in its 

western part, rarely in the Lesser Caucasus, for example on Adzhar-Imeretia 

insta, Cen, Chisum, s Cem, Iie, IBEULLHAS, Iulia, IDeseieoec! iuroren wae 

Carpathians. Type in Berlin. 

Note. This high-mountain, undoubtedly perennial species is mainly a 

Middle European plant, but like so many of these it apparently appears in 

isolated areas in the Caucasus. According to Boissier (l.c.) it is dis- 

tinguished from the European specimens only by the slightly larger calyx 

and corolla, with violet teeth, but this last characteristic is not persistent 
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in the Caucasian specimens. Boissier saw it in some isolated specimens 
from Lazistan which he cited in his flora. Apparently it forms hybrids 

Wawa (Co Toalwkia@ie IL, 

my (Cp aeambolorg 1b, Sos jollh (758) 187s ibelo, Iai, isis, IL, WOLs isorss. il, 
Ose IV Ueti5 Sinuadelians IMG) bvacials levee, IU Bekils (Cieosisje,, Ill, Iewie, IL 

200 2745) Krvl Pl Zap sib. EXGn2236;shouy,, Ele ranc. i<) 26 l-eite ores allele 

Qn: 

I WS 5) AO ese Maleyents Whe) elo, AA an tis SIGS, Cop igclajo,. ie, Il. 

Germ. XVIII, tab. 94. H 

Annuals, rarely biennials or perennials (monocarpic); root rather thin, 

vertical; stem erect, rarely ascending, branching from base or in upper 

part, cylindrical or slightly angular due to slightly decurrent leaves, glabrous, 

glaucescent, sometimes violet; radical leaves (if preserved) oblong-spatulate, 

up to 15cm long, gradually tapering to petiole, obtuse, lower cauline leaves 

oblong-spatulate, cuneately tapering towards the auriculate, amplexicaul 

base, upper leaves ovate, amplexicaul-cordate at base, all leaves obtuse 

to even notched, dense, with white protruding tubercles without bristles, 

glaucous-green, often with white spots, especially the radical, upper leaves 

sometimes turning blue. Flowers in dense scorpioid cymes; bracts 

oblong-lanceolate, more or less cordate at base; pedicels later erect, 

rarely horizontal, up to 1.5 cm long; calyx lobes narrowly elliptic or oblong, 

obtuse, like bracts ciliate along margin with thin bristles; corolla 10—14mm 

long, nearly twice as long as calyx, cleft for 7/; or / into lanceolate, acute, 
erect, more or less converging teeth, pale yellow, often with 5 purple spots 

at base inside teeth; anthers several time (4—5) longer than filaments, 

almost reaching the corolla teeth, basal ends of cells with filiform 

appendages; mericarps ovoid, acute, ca. 3mm long, mat-shiny, gray, with black 

or blackish spot. June—July. 

Fields, roadsides, stony slopes.— European part: U. Dns., Bes., U. Dnp., 

M. Dnp., Bl., Crim.; Caucasus: everywhere (in the lower mountain belt); 
West Siberia: Alt. (apparently rarely introduced). Gen. distr.: Centr. Eur., 

Bal.-As. Min., Med., Iran. Described from Europe (Austria). Type in 
London, 

Note. In Trudy N.-d. inst. Bot. IV (1941) 202, the Crimean and also 
the Odessa plant are considered as the species C. quinquemaculata 

Wahlenb. (C. maculata MB. FI. taur-cauc. I, 134 (non All., non Linn.) 

and others). 

Section 2. CERINTHE Rchb. Fl. Germ. exc. (1832) 339.— Corolla 

appearing truncate, with teeth reflexed after flowering. Annuals. 

AEA Mannion ILYMSoy, jal, (75S) WH8e ise i, a Wyss MIBY, ) BiSB. 
a and b. 

Biennials; stem 20—50 cm high; lower leaves spatulate or obovate, 

tapering to petiole, obtuse, upper leaves ovate, cordate-amplexicaul, 

tubercles at margin of lower leaves with short bristles, corolla [?] up to 
3mm long, yellow at base, red from site of attachment of stamens to apex; 

filaments not as long as anthers. 
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Centr. Asia: There is a single specimen with the label ''Alma- Ata, 
Nedzvetskii,'' which was probably cultivated (I myself have never seen 
this plant as an escaped weed near Alma-Ata). Gen. distr.: Centr. Eur. 
Never reported again from the USSR. 

Tribe 4. ECHIEAE DC. in Meisn. Pl. vasc. (1836—1843) 281; Prodr. 

X (1846) 4.— Calyx somewhat irregular, dissected nearly to base into 

5 linear-lanceolate lobes slightly elongating in fruit, coarse-bristly, other- 

wise not changing in fruit; corolla medium or large, whitish, blue or violet, 

distinctly zygomorphic, of the long type, i.e., tubular or funnel-shaped- 

tubular, without distinct division into tube and limb, with small, unequal 

lobes at apex, open, without scales or folds, tube without hairy scales or 

bundles of hairs where filaments attached; stamens 2 lower (anterior) 

attached near base of corolla, 2 lateral slightly higher and the posterior one 

still higher; style long, filiform, furcate at apex, entire in one species, hairy 

below. Nutlets ovoid, gray, tuberculate, straight or curved, with very distinct 

lateral appendages, obscurely differentiated at the short apex and with flat 

basal cicatrice. Coarse to bristly annual or biennial herbs, with narrow 

long bristly leaves and typical inflorescences: cymes spicate or racemi- 

form, dense, one-sided, apical. Echium L. is the only genus of this tribe 

in the Soviet Union. 

Genus 1198. ECHIUM* L. 

L. Sp. pl. (1753) 189; Buck in Linnaea (1837) 129. 

Calyx 5-parted nearly to base into linear, acute, bristly lobes not elon- 

gating in fruit. Corolla more or less zygomorphic, obliquely incised into 

5, somewhat unequal, short lobes, the upper longer, more or less downy 

outside, tubular-campanulate or campanulate, without distinct division into 

tube and limb, whitish-bluish, blue or violet to red (never yellow); throat 

gaping, without scales or folds. Stamens unequal, filaments thin, long, 

attached at middle or below middle of corolla at different heights, appearing 

spirally, arranged, often exserted; anthers small, short, orbicular-oval or 

oval. Style long, filiform, hairy, at least in lower part, protruding, usually 

furcately 2-parted at apex, each branch with small capitate stigma, rarely 

style entire, with 1 stigma. Protective ring present (inside base of corolla), 

consisting of separate or fused hairy or glabrous scales. Nutlets straight, 

tetrahedral-ovoid, 2—3 mm long, tuberculate, acute, with flat or slightly de- 

pressed basal areola. Biennial or annual (in the USSR) coarse-bristly 

herbs, with narrow, lanceolate, bristly leaves. Scorpioid cymes usually 
paniculately disposed at end of stems. An ancient, Mediterranean genus 

growing more west of the USSR and being common to the western subregion 

of the ancient Mediterranean where its species are perennials or shrubs 

(mainly in Macronesia). The eastern boundary of distribution of the genus 

lies near the Caspian Sea in the Caucasus, with the exception of the 

* From the Greek echis — snake; the name used by ancient authors for the Boraginaceae because of the 

shape of their inflorescences. 
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anthropochorous species (E. vulgare and E. italicum) which were 
introduced much further east by man. 

1. Style not split at apex; stigma one; corolla dark red, 12—15 mm long. 

Inflorescence dense, spicate. (Section Holostigma) ..1. E. rubrum Jacq. 

sts Style 2-parted at apex; stigmas 2; corolla violet, blue or whitish 

(Section: Schizostioma) cow wares sasuems ver tad saucy sua et 2. 
2. Stamens not exserted from corolla, shorter than the latter; corolla © 

25—40mm long, broadly campanulate, bright violet (dark violet when 

dry). Plants coarse-bristly. (Only in Lenkoran District) ........ 2 

Te Oh oe ROT Oe Oo God ot aru otono 2. E. amoenum Fisch. et Mey. 

+ Stamens more or less exserted from corolla. Corolla violet or 

blue, 10-20 pmana lone. or wilhitisiy andicaey lO mama slOm elm. in eee Be 

3. Corolla whitish or pale blue (light lilac), 10—12mm long. Inflo- 

rescence pyramidal-paniculate, rarely narrowly racemiform. Stems 

and leaves covered with coarse long bristles........ 5. E. italicum L. 

sf Corolla blue (rarely white) or violet, 15—20 mm long, pubescence not 

COATS Ss DGS eee eset at kis eh oie callepe Shiels jeioth odacl Wsoees alevd oiusliioc <ascnasialogs Oat nem 4, 

4, Radical leaves lanceolate, with one prominent midrib. Corolla blue, 

10—15mm long. Stems with spreading bristles above white, fine, 

Clem Glou ay Suey anos Ap oMentn ooGeae ocr Deb) oucac Ueto ue ono iongree 4, E. vulgare L. 
HF Radical leaves oblong or oval, with 3 prominent nerves. Corolla 

violet, 15—20 mm long, with corolla more broadening at apex. 

Stemis| usually, clabrous) under ithe spreading bristles) 7) 0.) ca nen enn 

sine. Keyucy citar dnnntten con rele dan nv eave udiaione soniomcke Teel caller femeusene Le 3. E. plantagineum L. 

Section 1. HOLOSTIGMA C. Koch in Linnaea, XXII (1849) 629.— Stigma 

273 entire, slightly 2-lobed at end of unbranched entire style; corolla small, 

dark red. Flowers in compact, spicate panicle of bostryces. 

1 rubrum Jiacquehl. Austr, Ww Gl7se)lapp. 27. tabs 37 DG. Produ. 

70S Iolo Gail, IRCSS4 IU, 104s Irons, IMIG Iss I, AGHOR Sloiaaeules IIL, | IL, 

239; Hegi, Ill Hl Vv, 3, 2196)— mh. rossicum Gmel, Syst. 11. um @ugo) 

323.— E. acutifolium Lehm. Pl. Asperif. (1818) 321; Ic. Asperif. 

tab. 3.— E. clavatum lLehm. Pl. Asperif. I1 (1818) 440; Ldb. Fl. Ross. 
Ill 106.— E. linearifolium C. Koch in Linnaea, XXIII (1850) 629; Boiss. 

Ble (or. bVee 205. "Grosses le Kavice ily 24a — wee edie gee le: cs- mre cirms lence 

ieee WARIS avelaloy, Ie, Io, Ceseas, 2OWIONl, ello, ARS), st. JUSS desi, & (CiRs 

No. 1123; Fl. ‘cauc. exs.| No. 192). 3 
Biennials; stem usually single, erect, (20)30—60(80) cm high, robust, sub- 

angular, not very densely nor very coarsely spreading-bristly-hairy, gla- 

brous underneath bristles, simple; leaves numerous, linear, or lanceolate, 

lower and radical leaves only partly preserved till flowering, gradually 

tapering at base, all leaves acute, greenish, rarely slightly grayish, bristly 

at both surfaces, with bristles subspreading, borne on large tubercles, leaves 

becoming smaller and narrow-linear towards the median, 4—6 cm long, ca. 

0.5—1 cm wide. Inflorescence narrowly paniculate, often nearly spicate, 

more or less long, sometimes up to 20—30 cm, dense, rarely subcapitate (in 

small individuals); cymes 1—3 cm long, little elongating even in fruit, 
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white-bristly-hairy; bracts lanceolate-linear, inconspicuous, not exceeding 
flowers; calyx sparsely white-bristly, ca. 7mm long, with linear acute lobes 
slightly elongating in fruit; corolla 12—15 mm long, dark (wine) red, not 
strongly broadening above (near lobes), twice as long as calyx, somewhat 
downy outside, lobes ovate-oblong, obtuse, ca. 1.5mm long; filaments 
markedly exserted, like style; anthers 0.5 mm long; nutlets black, ca. 2mm 
high, triangular-ovoid, gibbous (slightly curved), finely tuberculate, at sides 
of the small apex; cicatrice depressed, faintly rimmed, flat inside lakes 
ventral keel partly downy. May—July. 

Steppes, herbaceous slopes, shrubby formations in the steppe belt of 
European part, middle and lower mountain belts, to the subalpine belt of 
Caucasus. — European part: southern steppe and forest-steppe, in the east 
to Ural River and Ural mountains, in the north to Oka, Crim.; Caucasus: 
everywhere; Centr. Asia; Mtn. Turkm. (east Kopet-Dagh?; eastern shore 
of the Caspian Sea, Karelin). Gen. distr.: Centr. Idhe,, Ie, SNS, IMiiiaL, 
Described from Austria. Type in Vienna. 

Note. This highly variable steppical, Pontic species stands out among 
the other species of the genus throughout its entire wide distribution area 
which extends from Czechoslovakia to Armenia. The Crimean form is 
especially distinguished with white-sericeous pubescence of the calyces 
and the leaves. Low individuals with subcapitate inflorescences are fre- 
quent in the Caucasus. Var. acutifolium Hohen. (Bull. Soc. Nat. Mosc. 
SWS5 IDC, Iiscche, 2, 20% ielo, iil, 120s, IU, OS) spite tangled hairs is also 
distinct. I have not seen the original of the enigmatic E. linearifolium 
C. Koch. According to Grossgeim (F1. Kavk. III, 274) it differs from 
E. rubrum Jacq. by its corymbiform inflorescence, the corolla three 
times, and not twice, as long as the calyx, and the capitate stigma. Boissier 
compares it with E. italicum and E. glomeratum Poir., and Lede- 
bour (Fl. Ross. 106) identifies it as E. glomeratum Poir., but according 
to the unparted style it might be placed closer to E. rubrum JEACC. 155 as 
indicated by Boissier from Redan (Ruprecht), who related it to this species 
though it actually is Onosma caucasicum Levin. 

Section 2. SCHIZOSTIGMA C. Koch in Linnaea, XXII (1849) 629. — 
Style bifurcate above, with a separate stigma on each branch. 

Series 1. Grandiflora M. Pop. — Stamens not exserted from corolla; 
corolla large, 25—40 mm long, very handsome, violet. 

2, E, amoenum Fisch, et Mey. Ind. IV Sem. Hort. Petrop. (1837) 35 
et in Hohen. in Bull. Soc. Nat. Mosc. (1838) 303; Ldb. Fl. Ross. III, 105; 
ISOUSiSig IMO. IVs AO Grosss:, Ply Kavk, Il, 1275. — Bxs.) GRE. 
No. 885. 

Perennials or biennials; root rather thick, dark, producing one or several 
stems; stems robust, thick, high, up to 50—80 cm, some stems lower, ca. 30 cm 
but then often ascending at base and thinner, more or less densely and 
coarsely spreading-bristly, simple, or above, mainly in inflorescence, with 
few branches; radical leaves withering at flowering; cauline leaves 2—4 cm 
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long, up to 8 cm in the very large individuals, oblong-lanceolate or broadly 
lanceolate, lower leaves tapering at base, median and upper leaves sessile, 

all acute, covered at both surfaces with very coarse spreading bristles 

borne on tubercles and with small bristles among them, if those many then 

leaves canescent. Scorpioid cymes short at first, 1—3, if branches present 

then inflorescence corymbiform, markedly elongating in fruit up to 20cm 

and suberect; leaves underneath flowers lanceolate, sometimes distinctly 

cordate-broadening at base, few, acute; calyx ca. 10mm long in flower, -~ 

very bristly, with narrow linear lobes elongating to 15 mm in fruit, base 

of calyx slightly hardening at this time; corolla bright (in herbarium dark). 
violet, 3—4 cm long, broadly and obliquely campanulate, finely downy outside, 

with short, semi-orbicular lobes; posterior stamens completely included in 

corolla, the anterior lower almost exserted because of the low short lobes, 

filaments sparsely long-hairy; anthers ca. 1.5mm long; style not exserted, 

widely 2-parted at apex; nutlets gray, ca. 4mm high, almost straight, with 

very distinct lateral appendages, densely and sometimes nearly pectinately 

acute-tuberculate along back and sides. May—July. 

Mountain slopes, meadows, river gravels, roadsides.— Caucasus: Tal. 

Gen. distr.: Iran. (N.). Described from the C. A. Meyer collections from 

Talysh (1830). Type in Leningrad. 
Note. This large-flowered form has a limited distribution and is endemic 

to Hyrcania. E. grandiflorum Desf. (E. macranthum Roem. et 

Schult.) from the W. Mediterranean (Algiers, S. France, Sardinia, etc.), is 
closely related to it and differs very little. 

Series 2. Vulgaria M. Pop.— Corolla 10—20 mm long, violet at back; 

stamens more or less markedly exserted from corolla. Inflorescences 

racemiform-paniculate or capitate, not pyramidal-paniculate. 

3. E. plantagineum L. Mantissa II(1771) 202; Boiss. Fl. or. IV 208; 
Shmialto., Fle 11, 2383) Heol, il. Wl V3) 2192. Coincy inj Morn Jounnr 

IBKoIeg WAI | BIAS IRON, VIENIGY lien Ae, SOS (Cagtolsteyen, Jy Iseney ION A/a. = 

E..violaceum Ldb. Fl. Ross. III (1849) 105, non L. Mant. I (1767) 42. — 
ge JeGlaley, Ie5 Isl, (Geieea, DMWUNG talo, SOO, 

Biennials; stems 20—40 cm high, erect or ascending, robust, sparsely 

spreading-bristly, glabrous between the long bristles or with few small 

bristles; radical leaves withering at flowering, blades oval, 3—8 cm long, 

rather broad, obtuse tapering to long petiole, with slightly protruding 

nerves, rather finely bristly-long-hairy; cauline leaves oblong-lanceolate 

or lanceolate, sessile, lower leaves obtuse, tapering at base, upper leaves 

semiamplexicaul-dilated at base, acute at apex, at margin flat or crisped- 

hairy, median leaves ca. 3cm long, up to 1 cm wide, all leaves rather 

softly and sparsely bristly-hairy. Inflorescences apical, capitate at first, 

consisting of few, few-flowered cymes that later elongate and loosen; bracts 

few, lanceolate-linear, shorter than flowers; calyx in flower 7—9 mm long, 

with linear acute lobes slightly white-bristly, reaching up to 10 mm in fruit; 

corolla violet, 15—20(22)mm long, limb strongly oblique and moderately 

campanulate-broadening, with short obtuse lobes, subglabrous outside but 
along nerves and lobes ciliate with long hairs; two lower stamens usually 
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hairy and distinctly exserted from corolla, the three upper not exserted; 

anthers ca. 0.5mm long; style shortly 2-parted at apex, exserted from 

corolla; nutlets 2—2.5 mm high, light gray, acutely and densely tuberculate, 

with indistinct appendages, nearly straight. May—June. 

Deserts, roadsides, occasionally introduced in the USSR. — European part: 

Crim. (near Gurzuf, according to Steven); Caucasus: W. Transc. (near 

Sukhumi and Batumi). Also observed (or cultivated?) in the Leningrad 
Region. Gen. distr.: Med., Bal.-As. Min. Described from Italy. Type in 

London. 

Note. This Mediterranean species is often named E. violaceum L., 

which would have priority were it possible to establish whether Linnaeus 

had this species in mind. In his diagnosis he wrote that the stamens are 

exserted from the corolla and reported it from Austria. In the opinion 

of other authors (Gordon, for example) it is related to E. rubrum Jacq., 
and Moris, who probably saw the Linnaean type, considers it close to 

E. pustulatum Sieb. et Sm. Accordingly, it is proposed by Coincy 

(1. c. 329) that the name E. violaceum should be ignored. 
E. plantagineum L. is intermediate between E. amoenum and 

E. vulgare. Inthe flowers and size of the corolla, the faintly exserted 

stamens, shape of the leaves and pubescence it is close to E. amoenum; 

in its exserted stamens and smaller size of all its parts it is more like 

E. vulgare from which it differs however in many other characters. 

aE. vulgare I: Sp. pl. (1753) 139; D@. Prodr: X,-1/8;) Ldb. BI, Ross. 
Mir lOL-SBOlss. | El wor. SIV a OGseshimal, onan Fale LL 2395) Keele le ear: 

Sib. IX, 2287; Grossg., Fl. Kavk. III, 275; Kom. and Alis., Opred. rast. 

Dali nevOst aor Me noooe lea ecw li: wlrtabue222en tea ehbs alice sHils 

Germ. XVIII, tab. 1298, f. II and many others. 

Biennials; stems one or often few, usually erect, robust, (20)30—50(100) cm 
high, usually simple, rarely short-branching above, rounded, grayish-white 

with fine down and spreading-bristly-hairy, bearing narrow and loose panicu- 

late inflorescence; leaves lanceolate, with one prominent midrib, grayish, 

with subappressed or semi-spreading hairs, lower leaves withering at 

flowering, spatulate-lanceolate, 5—10 cm long, 8-15 mm wide, gradually 

tapering at base, obtuse or acute, cauline leaves sessile, lanceolate or 

lanceolate-linear, upper leaves hardly dilated at base, acute, 2—6 cm long, 

o5—10mm wide, bristly and more or less downy underneath hairs, more 

or less gray, rarely greenish. Scorpioid cymes in loose raceme, if stem 

branching then in panicle, 5—20cm long, 5-10 cm wide, provided with few 

bracts; cymes not very dense, slightly elongating (up to 10cm) in fruit and 

straightening; calyx ca. 5—7mm long in flower, white-bristly, with small 

acute lobes elongating in fruit up to 8-10mm; corolla 10—15 mm long, 

bright, blue-violet or nearly blue, pink-red in flower, not broadly campanu- 

late, oblique in throat, upper lobes strongly prominent, up to 4—5 mm long, 

lower lobes half as long, all lobes obtuse; glabrous filaments with small 
(0.2—0.3 mm) anthers strongly exserted from corolla; style just as hairy, 
short-furcate at apex; nutlets small, 2—2.5 mm long, gray, rather gibbous, 

with indistinct appendages, neither strongly nor densely tuberculate. 

May—July. 
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Deserts, fallows, roadsides, stony naked slopes, especially common in 

the steppe belt. — European part: everywhere except for the Arctic, but in 

the wooded belt more rare than in the south; Caucasus: everywhere (W. 

Transe. and Tal., rarely); West Siberia: Ob. (S.), Alt.; East Siberia: 
rarely, apparently introduced; Centr. Asia: Ar. -Kasp. (northern part), Balk. 

(northern part), Dzu-Tarb., T. Sh. (only east to Alma-Ata), in other re- 
gions apparently introduced casually (Dzhizak, Pendzhikent, Arslanbob). 

Gen, distr.: Centr. Eur., Bal.-As. Min. Described from Europe. Type 

in London. 

Series 3. Italica M. Pop.— Corolla whitish, sometimes light blue, small, 

ca. 10mm long; stamens markedly exserted from corolla, very densely and 

coarsely bristly. Inflorescence usually pyramidal-paniculate. Radical 

leaves remain green throughout flowering and fruiting. 

5 13, sueUbicpren I, S\o5 joll, (758) BOS istoss, Wil, Or, I, BOSS Shuaazil" s.. 
Fes 1, Bags lalefert, JONES IM We Bs AUS US leony,  Jalle Ise, Dx) D4 (Conlinesy iin 

Journ. Bot. XVI, 66; Regnier in Monde des Plantes, sér. 3, 30 (1929) 

2-9) Beads salmuim i acqus Hla Austr ive eA ppes (lit(8)) 9D Cxmncerchas 
X, 24) edbivPl; Ross... lll, 106; Grosses, bls Kavk. lll, 2.7.9.) saisspre ia 

rim Um lamaehablanEnicy. cle l(l9m)p4 12-0 View Ba eretaumy calc ses see 
1D, jyrieelmaln Clelwwlian IDXG, IPieoyele, OX (U43)) BR iil, Il, Ross, It, 105,— 

Ei py canniidale) la Peyr rusty Abr. Pike Py7-59 (183) 90. ache rdacde 
IS CS velo AOs IsiCalog Ie, IMs (CrSsmaak, 26 WINN ello, UPS | ate Ie 

Biennial, monocarpic plants; stem often single (rarely few), thick, 
robust, erect, 40—80 cm high, finely whitish-downy, above down densely 

coarse-bristly, nearly spinescent, bristles horizontal, thick, large, broadly 

branching from base or higher, forming pyramidal-paniculate inflorescence, 

rarely narrowly racemiform, the branches sturdy, densely and coarsely 

white- or yellowish-bristly; radical leaves many, oblong-lanceolate, acute, 

nearly equally tapering at both ends, with dark midrib and sometimes with 

indistinctly protruding lateral nerves, 10—20 cm long, 1—2 cm wide, densely 

and coarsely bristly, the bristles on upper surface borne on large white 

tubercles; cauline leaves few, lanceolate, sessile, reduced towards inflores- 

cence, acute, densely spreading-bristly, with small sparse bristles between 

the large ones. Inflorescence usually pyramidal-paniculate, large, often 

beginning from base part of stem; scorpioid cymes at first dense and short, 

straightening in fruit, reaching 10cm, spiny-bristly; calyx in flower nearly 

sericeous-white with dense bristles concealing its lobes, ca. 7mm long, 

lobes acute, linear, little elongating in fruit but then bristles spreading and 

becoming coarse; corolla whitish, white-bluish or light lilac, 10-13 mm 

long, very little broadening above, with subequal short orbicular hairy lobes; 
filaments and style markedly exserted, the style shortly 2-parted at end; 

nutlets gray, ca. 3mm long, slightly gibbous, with distinct appendages, acutely 

plicate and white-tuberculate. April—June. 

Fields, deserts, roads, sometimes stony slopes in the lower mountain belt, 

in the south in the steppe belt. — European part: Bes., Bl., Crim.; Caucasus: 

everywhere in the lower foothill belt; Centr. Asia: Bal.-As. Min. Described 

from Italy. Type in London. 
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Tribe 5. ANCHUSEAE DC. in Meisn. Comm. (1838) 189, Prodr. X (1846) 
27.— Calyx nearly regularly cleft into 5 teeth or dissected into 5 narrow 

lobes, more or less broadening and sacciform below in fruit, only the lobes 

elongating in fruit, otherwise calyx not elongating. Corolla short, medium 

or long (the latter only in Symphytum), rarely of a specific type (Bora- 
go), variously colored, actinomorphic, with 5 lobes or teeth (if long), always 

- with scales in throat; anthers usually closed, not exserted from corolla, 

219 

rarely protruding on long filaments (Trachystemon) or on short ones 

(Borago), without appendage at apex, rarely with mucro (Borago); style 
always entire, glabrous; stigma usually capitate, entire. Torus flat. Nut- 

lets rarely erect (Pulmonaria, Borago, some Nonea, Brunnera), 
usually more or less curved or reniform and horizontal, always with distinct 

attachment-ring to torus and with white caruncle, most often oblique and 

rugose, rarely smooth, glabrous or downy but always without prickles or 
wings. Perennial, biennial and annual herbs, usually with coarse hairs, with 

inflorescence of various cymes, but never spicate or racemiform. 

An ancient Mediterranean tribe: ancient Mediterranean (Caucasian flora), 
showing numerous features of affinity with Echieae, Lithospermeae and 

Myosotis and none with the Cynoglossinae or Eritricheae. 

Genus 1199, SYMPHYTUM* [,. 

L. Sp. pl. (1753) 136; Glirke in Nat. Pflanzenf. IV, 3a, 112; Kuzn. in Mém. Acad. Sc. Pétersb. VIII 
ser. XXV, 5 (1910) 22. 

Flowers medium-sized, the long type; calyx dissected nearly to base or 

for 42 to “3 into unequal narrow lobes or teeth, slightly elongating in fruit, 

otherwise remaining unchanged; corolla tubular, blue or yellow, limb nearly 

as long as tube, tubular-campanulate or ovally inflated, with small, erect or 

recurved teeth at apex; scales elongate, usually lanceolate, converging like 

a cone, velutinous, not protruding from limb (Section Eusymphytum Kusn.) 

or very long protruding (Section Bulbosum Kusn.); anthers oblong, elongate, 

attached in throat (at level of scale-base), on thin filament, not exserted 
from limb; style filiform, long, usually exserted; stigma small, capitate. 

Nutlets rarely erect, often curved to horizontal, not rugose or rugose, some- 

times granular (dotted-tuberculate) or smooth, attachment-ring basal, with 

teeth or scars at margin; caruncle protruding. Root more or less thickened; 

leaves usually broad, the upper sometimes decurrent; cymes leafless, paired 

or single at apices of stems, sometimes in paniculate inflorescence (if stem 

branching). Perennial, rather large herbs. 
This ancient Mediterranean genus consists mainly of rather tall herbs 

whose habitats are mainly in the wooded, relict islands of the ancient Medi- 

terranean. Some of its species are found in Central Europe and one even 

in the taiga zone of the Boreal region. About 20—25 species. 

iW ppm leaves idecurrent ony stems wathoutgoetiOles 2 leneuaiels lene ec 7 

a0 Upper leaves tapering to petiole, without decurrent bands on stem 

(alo Hie rare G mis) miei wists «cle WOW suk cetank hh eI ere Ser 

* From the Greek symphyton — symphyein — growing together. The name given by ancient 

authors to plants used in the treatment of broken bones. 
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Corolla blue-=violet or-vaoletq sly sbiwen ie) Seca erie artes ete tolls tere ae 

Corolla pale yellow, calyx dissected nearly to base. Upper leaves 

indistinctly decurrent. Rhizome nodose, horizontal. (Carpathians) 4. 
Entire plant coarse-hirsute (nearly prickly). Calyx 5-parted 

nearly to base, half as long as corolla, with lanceolate long- 

acuminate lobes; corolla violet. (Throughout European part 

OE USSR) ate Le Ee SOG Oe ay RR evn tiats eae 9, S. officinale L. 
Entire plant finely grayish-hirsute (villous- downy). Calyx cleft 

for 3 into slightly unequal obtuse teeth, 7/3 as long as the sky blue 
corollas (Caucasus) sass eee ree ce 6. S. caucasicum M. B. 
Cauline leaves elliptic or oblong, cuneately tapering to petiole; 

meROh@EWl IGEN) BINS 85 6 646540 p Foo uo Oo ao 2. S. tuberosum L. 

Cauline leaves ovate, the lower two petioled, the upper 1—2 sessile, 

short-decurrent. Radical leaves with cordate- rounded, large 
blademlonic petiole cdr rioncmenienteet-met ran Mepis 1. S. cordatum W. et K. 

Corolla sky blue. Stem clinging, beset with retrorse, prickly 

Dr SHSS ww a erates kes preitateten are, or etme Ne tiel ie ie Fa\ ett eh tal est elle tmt I me ORES 6. 

Corolla pale yellow. Lower leaves more or less SOIREE, oblong. 7. 

Calyx cleft for 7/, or nearly to base, very small, /,—'/5 as long as 
corollasits teethiverys Shorts ObtuSie) nic.) rene 7. S, asperum Lepech. 

Calyx parted up to 7/4, 7/3—7/2 as long as corolla, its teeth broader 
and longer, acute. Otherwise hardly distinguishable from the 

puecedincispecies..(halych)) ie eeienemee ts 8. S. peregrinum Ldb. 

Stem strongly branching, entirely soft-villous. Rhizome short, 

tuberiform, not perennial. Leaves more or less regularly 

disposed along the erect stem, ovate, usually cordate at base, 

softly gray-villous but not tomentose, rather numerous. Calyx 

TallousM ClethMort ators ties ene ene 4. S. tauricum Willd. 
Stems not branching, simple, or branching only at base. Rhi- 

racvaaKs) lavoveatyzoyayeeull, Ikoyerers joxsreasiavetleul 8 3 4 G6 Go G6 oo Goo DO OOO 8. 

Stems soft-villous with spreading short hairs. Leaves tomen- 

tose-downy beneath. Calyx spreading-bristly, teeth shorter than 

its tube, obtuse; style very long,ca. 5mm, exserted from corolla. 

Resembling S. caucasicum but leaves not decurrent, and 

corolla whitish. Weedy or cultivated plants..... 5. S. orientale L. 

Stems not soft-villous. Cauline leaves few. Calyx glabrous, 

ciliatetonlyvatimarcin si rarely: bic Stilya semen opie otter elicit inet n mtn eemen 9. 

Radical leaves orbicular-cordate, large, 10—15cm across; cauline 

leaves ovate, subglabrous, very short-hairy above. Stems erect, 

not branching, finely downy, not bristly. Cae 3) oa ee 
ae . 1. S. cordatum W. et K. 

Pagel lieennes Toran by poate speneelilar, 5 lomaen long, faintly 

cordate or rounded at base. Pubescence poor, without coarse 

thick prickly bristles. Stems usually elongate, rooting, ascending, 

branching satepas enn (@olclus) marine eee ee 3. S. grandiflorum DC. 

Section 1. EUSYMPHYTUM Kusn. in Mém. Acad. Sc. Peétersb. XXV, 

5(1910) 23; Mat. Fl. Kavk. IV, 2 (1913) 220.— Scales hidden, not exserted 

from limb. 
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Subsection 1. OCHROLEUCA Kusn. 1.c. (1910) 41, 1. c. (1913) 236. — 
Corolla pale yellow, neither blue nor violet, without anthocyanin. 

1. S. cordatum W. et K. Ic. Pl. rar. Hung. I (1802) 6; Willd. in Ges. 
INewureat, Ie, INGE Searatin, IL izle IDC, leech, 2, 408 ibelo, Isl, IReSss, INN 

iGeshimnall os) Eel 22osiJav.) Mage rl 644° Si -cordifolium Baume. 
Enum. Stirp. Transsilv. I (1816) 126.—S. pannonicum Pers. Syn. II 
Gis0s) MiGH2 — Niles) WaietKe yc. tab) 7;\Rehbs) le, Fl Germ. SVill, ‘tab: 
OZ Mees hl exse AUStLO-Hung. Non2hol. Hl rune. Nos 174; 

Rosliny Polskie, No. 250; Fl. exs. Reipubl. Bohem.-Sloven. No. 625. 

Perennials; rhizome thick, nodose, horizontal, producing only one flower- 

ing stem or one radical leaf; radical leaves with long, thin, finely downy 

petioles, blade large, deeply cordate with nearly closed basal incision, 

orbicular, acuminate at apex, very finely and remotely bristly above, glabrous 

beneath, 10—15 cm long, delicate, shady; stems simple, thin, weak, 20—40 cm 

high, remotely hairy with small solitary bristles, bearing few (2—4) leaves; 

lower cauline leaves (1—2) broadly ovate, more or less cordate at base with 

short petioles, upper leaves (1—2) below inflorescence ovate or oblong, not 

cordate at base, sessile, slightly decurrent. Cymes usually paired at ends 

of stems, leafless; pedicels very short-downy, 5—10 mm long; calyx deeply 

incised nearly to base, lobes narrowly lanceolate at first, triangular-lanceo- 

late in fruit, long-acuminate, glabrous or finely downy, only at margins with 

or without single short bristles, up to 12mm long in fruit; corolla pale 

yellow, ca. 15mm long, the limb campanulate-tubular, not constricted above, 

with short triangular teeth; scales large-papillose; anthers 2.5mm long; 

style markedly exserted; nutlets semi-curved, ovoid, finely dotted-papillose 

(granular), ca. 3mm long. May. 
Shady mountain forests, often spruce, rarely broadleaved. — European 

part: U. Dns., M. Dnp. (Podolia). Gen. distr.: Centr. Eur. (Carpathians). 

Described from the Carpathians. Type in Paris. 

2eSetuberosumels. Sp. plan Gi53) M36. D@G.lProdrs 4736; ludb. Ele 
ROSS a Hw ita shmalion Slt ai ea 20se esr EEE Vie Ss. 22265 save Viag. 

Fl. 845.— S. nodosum Schur, Enum. Pl. Transsylv. (1866) 468. — 
ese chbewicnr Germ) Seville tap. 102) tlie esr, Ve.) i; "3 162-dav. 

Cee (oon tn On xXSa EMvexs., AustrosHung. Novsi(19;9E 1, pol. sexs: 

No. 851; Hayek, Fl. Stir. No. 1231. 

Perennials; rhizome rather thick or thin, horizontal or oblique, thickened 

in some places as small, hazelnut-sized tubers, producing at apex only one 

fertile stem; lateral shoots and radical leaves absent; stems 20—40cm 

high, simple or with one lateral branch, more or less densely bristly-villous, 

slightly angualr, erect; cauline leaves oblong, 5—10, lower leaves squami- 

form with undeveloped blade, the upper 1—2 tapering at base as a wide 

petiole, median 3—5 leaves approximate, sessile or subsessile, cuneate at 

base, all leaves acute, delicate, 5—10 cm long, 1.5—4 cm wide, uppermost 

leaves and under cymes some median leaves sessile and short-decurrent 

on stem, insignificantly appressed-short-bristly beneath, green, prominently 

nerved. Scorpioid cymes apical, paired or single, small, loose, leafless; 

pedicels short-downy, 3—5 mm long, drooping; calyx dissected nearly to 

base into lanceolate or linear, acute, 4—6 mm long lobes, spreading-bristly 
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and finely downy between bristles; corolla 15—20 mm long, pale yellow or 

straw-colored, with rather broadly campanulate limb; style markedly 

exserted; nutlets globulose-ovoid, 3—5 mm long, black, slightly rugose- 

tuberculate and dotted-granular, semi-curved. May—June. 

Mainly in broadleaved, beech, hornbeam and oak forests. — European 

part: U. Dns. (Carpathians and Subcarpathians), M. Dnp. (Podolia), 
Bes., L. Don(very doubtful on the Mius River). Gen. distr.: Centr. Eur., 

Bal. -As. Min. (Balkans). Described from S. Germany. Type in London. 
Note. This unique Central European species, endemic to the Carpa- 

thians occurs mainly in the mountain-forests, occasionally it descends to : 

the lowlands adjacent to these mountains; these localities are Kremenets 

and Pochaev (all the others refer to S. tauricum Willd.). 
It is difficult to indicate to which species this one is related; perhaps 

the closest is S. cordatum with which it is sometimes sympatric, but 

hybridization apparently occurs rarely in spite of the wide distribution of 

these species in the Carpathians. Such a hybrid was called S. ullepit- 

schii Wettst. (S. cordatum W. et KXS. tuberosum L.), but the 
plant described under this name (Fl. exs. Austro-Hung. No. 2130) appears 

very Similar toS. tuberosum L. 

Included in our species are S. leonhardtianum Pugsley (Journ. of 

Bot. 69 (1931) 89) and S. foliosum Rehm. S. leonhardtianum is 
distinguished from S. tuberosum by the following: leaves 3—4, elliptic, 

ovate, rarely lanceolate; cymes with 5—20 flowers; calyx lobes nearly half 

as long as corolla tube; corolla 12—20mm long, wider than in S. tubero- 

Sum; nutlets 2.5—3.5mm long. Occurs inthe USSR in the Carpathians and 

near Pochaev. 

In S. tuberosum there are 6—12 cauline leaves, leaves oblong; cymes 

with 10 flowers; calyx lobes as long as corolla tube; corolla not as wide, 

12—16 mm long; nutlets ca. 4mm long. — Extreme W. Europe. 

While attempting to prove that the originals in the Linnaeus herbarium 

were from England and not S. Germany, as Linnaeus himself submitted, 

Pugsley separated the Atlantic race from the Central European as an 

independent species, but this procedure is not convincing. 

S. foliosum Rehm. (Verh. zool. -bot. Gesellsch. Wien, XVIII (1868) 
495; Exs.: Fl. pol. exs. No.851; Fl. exs. Austro-Hung. No. 3709) is very 
close to S. tuberosum, but apparently there is some effect of hybridiza- 

tion with S. officinale which is manifested in the larger size of the plant, 

the decurrence even of the median leaves, the variability of the calyx (length 

of teeth). This view was also expressed by Pugsley (l.c. 92). The race is 

known from broadleaved forests along the Dniester River (Chernelitsa) from 

which the type was described in Lvov. 

3. Ss grandiflorum DC. Prodr. (1846) 40; dbs BIE Rossa. lila lal6E 
Boiss. 15 on lve lib kuzn ime Meme wAcada sc. seeteRsbi > OnVemo 

(1910) 44; Mat. Fl. Kavk. IV, 2, 241; Grossg., Fl. Kavk. III, 258.— 
S. ibericum Stev. ex M. B. Fl. taur.-cauc. III (1819) 647, nomen; 

Stev. in Bull. Soc. Nat. Mose. XXIV (1851) 579.— S. abchasicum 
Trauty. in Bulls Soc. Nat. Mose... XLil (1870) 72. — (Sy oc; amidatt Woreuian 
var. abchasicum (Trautv.) Kusn. 1. c. 46.— Ic.; Kuzn. op. cit. (1910) 
able i whicunerl 2p WOT Shands 4 xcs Ghubey NOs liso 
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Perennials; rhizome sturdy, cordlike, ligneous, often arcuate, branching, 

the long branches usually producing 1—3 secondary stems, floriferous and 

sterile; radical leaves absent; stems weak, erect or ascending, nearly 

decumbent at base, 20—40 cm high, simple, sparingly and usually irregularly 

spreading-long-bristly, bearing 6—10 leaves; cauline leaves ovate, usually 

with bristly petioles, only upper leaves sessile, all small, 3—6 cm long, 

rounded or slightly cordate at base, acute, sparsely appressed-fine-hairy. 

with solitary bristles on upper surface, sometimes silvery above. Cymes 

apical, paired or single, small, dense in flower, loose in fruit but not elon- 

gating; pedicels short-spreading-bristly, thin, 3—5 mm long (the lower some- 

times up to 10mm long); calyx deeply (for %/,) dissected, lobes linear, more 
or less elongate, obtuse, glabrous or more or less bristly, coarsely ciliate- 

bristly at margin, 3—4mm long; corolla pale yellow, ca. 15 mm (up to 

20mm) long, limb campanulate, with small, broadly triangular or orbicular 

teeth; scales large-papillose; style not strongly exserted; nutlets semi- 

curved, dark gray, finely granular, 3mm high. March—April. 

Usually broadleaved forests, the lower mountain belt up to 1,000 m. — 

Caucasus: Cisc. (western part—Maikop), W. Transc. Endemic. (Probably 
present in the adjacent Lazistan.) Described from Georgia. Type in 

Geneva. 

Note. This endemic, Colchic species is related to S. cordatum and 

S. tauricum, but sharply distinguished from them by the rhizome and 

the general habit. It appears to me that these three species are not as 

closely related as thought by Kuznetsov. The branches of the long rhizome 
are developed from the radix. The branch extends to the surface of the 

earth and produces there three shoots, one of them a fertile stem and the 

other two sterile ones, bearing only leaves. Later, towards the fall, these shoots 

become procumbent just as branches of the rhizome; sometimes their leaves 

are preserved until the next year, usually not dying. These shoots are 10—20 

(30) cm long. 
The length of the sepals and especially their accrescence in fruit are very 

variable; the form with very long calyx lobes (as long as corolla tube) and 

much elongating in fruit (up to 20mm) was called var. abchasicum 
(Trautv.) Kusn. by Kuznetsov. 

4, S. tauricum Willd. in Ges. Naturf. Fr. Neue Schr. II (1799) 120; 

IDSs IPiroclieg 24 SYS Ibo, 19, ROSS, IU, WilGe jeroiisiss, ING vores; IN, 17/733 

Shmal'g., Fl. II, 228; Kuzn. in. Mém. Acad. Se. Pétersb. XXV, 5, 41; 

Mat. Fl. Kavk. IV, 237.— S. bullatum Horn. Hort. Hafn. I (1813) 
ion eel Chen 1s I DOtn a Viagemtab alae slacge HClO. / ital. ols jledchasand 

IMGie5, Ills IwAeeo, IOS, 7S 5 

Biennials or perennials (monocarpic). Root short, sometimes obliquely 

declined and thickened not branched, producing at apex a floriferous stem 

and also lateral sterile shoots sometimes becoming rhizomatic thus yielding 

a perennial form, usually growing and dying together with the fertile stem; 

stem erect, rather thick, spreading-soft-villous, usually with many lateral 

branches, spreading-branching above, rarely simple; apparently rosette of 

radical leaves present in the first year then withering in the winter, without 

flowering; cauline leaves rather many, petioled except for the uppermost 
leaves,blades ovate, small, acute, usually grayish, hairy-villous, subcordate 

211 



286 

or more or less cordate or truncate at base, highly variable in this respect 

and in density of pubescence. Cymes rather loose, racemiform (numerous 

on branched individuals), secund, leafless, not long, 3—5 cm; pedicels glandu- 

lar-bristly like calyx, 3—5 mm long, drooping; calyx in flower 3—5 mm long, 

incised for ¥/;—"h, bristly, with lanceolate, obtuse teeth up to 5—6 mm long 
in fruit; corolla pale yellow, 10—12 mm long, 2—3 times as long as calyx, 

limb tubular-campanulate, gaping, with broad short teeth; style slightly 

exserted; nutlets 2.5mm long, semi-curved, dark gray, finely dotted- 

granular. April—May. i 

Apparently weedy in open forests. — European part: Bes., Bl., M. Dnp., 

L. Don, Crim.; Caucasus: W. Transc. (extreme northern part along the 

Black Sea). Endemic. (Occurring possibly in the N. Balkans). Described 
from the Crimea. Type in Berlin. 

Note. Phylogenetically, this species may be regarded as the monocarpic 

derivative of the typically perennial, forest species S. grandiflorum DC. 

~ 

5. 1S. OGientales Ey Sp.) ply (i753) 136; Prodra x, 39> Boissss leno ive 
IVS Ielehyeli, IPieoehe, Jal, IBC, Ao. Be), 

Perennials; stem erect, sturdy, angular, short-branching, more or less 

densely but shortly and softly villous; leaves (median cauline) ovate or 

oblong, cordate at base, with short petioles, white- or gray-downy-tomentose 

beneath, slightly grayish-downy above; upper leaves reduced, subsessile or 

sessile, not decurrent, oblong. Cymes dense, short in flower, becoming 

loose and erect in fruit; calyx long, parted for less than ap into lanceolate- 

linear, obtuse teeth, oblong-sacciform in fruit, spreading- bristly, up to 

10mm long; corolla whitish, tube approximately as long as calyx, the limb 

campanulate, ca. 10mm long, hardly longer than tube; style markedly ex- 

serted; nutlets (small, smooth, curved, laterally keeled at apex, tapering 

from above the attachment-ring, according to Boissier). April—May. 

Wet places in forests. — European part: Bl. (near Odessa), M. Dnp. 

(S. Podolia, in Turchaninov herbarium). Gen. distr.: As. Min. (from 
Constantinople to Ankara). Described from Constantinople. Type in Paris. 

Note. This is a very ambiguous species for which Linnaeus cited two 

different species (synonyms) by Tournefort, one with blue flowers, the other 
with white from Constantinople. The first synonym probably refers to 

S. asperum Lepech. and the second to what De Candolle and Boissier 

regarded as S. orientale, though some older authors were of another 

opinion. Roemer and Schultes (Syst. IV, 65), like Willdenow (Enum. H. 
Berol. I, 183), referred Tournefort's plant with the white flowers to 

S. tauricum Willd. Likewise, S. orientale in Hegis (p. 2223) is 
described as having leaves that taper gradually to petioles, without a cordate 

base. Shmal'gauzen (Fl. Yu. Z. Ross. 403) reported S. orientale from 
Rashkov on the Dniester, but in ''Fl. Sr. i Yuzhn. Ross.'' he disregarded 
this species and its locality. I accept S. orientale as the specimen which 

was described by Boissier: the Wiedeman specimens from Byzantium and 

Ankara and the southern coast of Pontus (according to Boissier from 

Bithynia). 
This S. orientale resembles S. caucasicum more than S. tau- 

ricum and in general it is intermediate between them. I did see speci- 

mens of another species from Byzantium and Caria and also from Anatolia 
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(Chikhachev) that looked rather annual and resembled S. tauricum. 
Boissier regarded them as S. tauricum although they can hardly be 

considered as such. 

With no reason Kuznetsov (op. cit. (1913) 239) blamed Boissier for 
introducing such great confusion. It may be that Boissier did erroneously 

accept the above specimens as S. tauricum, but he understood S. orien- 

tale quite correctly as well as its synonymy. 

Subsection 2. CYANEA Kusn. in Mém. Acad. Sc. Pétersb. XXV, 5 
(1910) 23; Mat. Fl. Kavk. IV, 2 (1913) 220.— Corolla with anthocyanin, 
violet, blue, pink, sometimes white in albino plants. 

6. S. caucasicum M. B. Fl. taur.-cauc. (1808) 128; DC. Prodr. X, 
SOs Ibolo, 1k OSs, WU Iles aexonlsisy, | IMLS Ces IUW5 Alp Slaveateubliece Jail INL Aca} 

Kuzn. in Mém. Acad. Sc. Pétersb. XXV,5, 28; Mat. Fl. Kavk. IV, 2, 

224; Grossg. Fl. Kavk. III, 258. — Ic.: Hook. Bot. Mag. tab. 3188; Kuzn., 

Op mcive hablesl Siiouress2 andi6s = xs. vol Orn exse | 1926, Nos 2402 

Perennial, monocarpic? Rhizome reduced, short-fusiform, with long thick 

roots; radical leaves (annotinous rosettes) withering at flowering; stem 
usually single, 40—60 cm high, rather thick, like leaves shortly grayish soft- 

villous or downy-villous, with few short lateral branches; cauline leaves 

fairly numerous, ovate or oblong, lower leaves with relatively long petiole, 

obtuse, truncate or rounded at base, upper and median leaves with short 

broad petiole or sessile and slightly decurrent on stem forming very narrow 

protruding green stripes along its ribs, cuneate towards base, acute at 

apex, gray-hairy beneath, velutinous, the same above but sparsely so, 5—10cm 

long, 2—4 cm wide, nerves subreticulate, rarely leaves green and sparingly 

pubescent (var. glabriusculum DC.). Cymes apical on stem and upper 

lateral branches, few-flowered, leafless, twisted to one side, becoming erect 

and loose after flowering, appearing as short racemes; pedicels drooping, 

3—5 mm long, grayish-downy and sometimes with prickly short bristles; 

calyx narrowly campanulate, 4—6 mm long, elongating in fruit up to 8mm, 

up to 10—15 mm in the Dagestan individuals, grayish-glandular-downy, some- 

times coarse with curved filiform bristles, sometimes scabrous, incised for 

Tb into unequal lanceolate rounded-obtuse erect teeth; corolla blue, tube 

distinctly longer than calyx, ca. 7—8 mm long, limb nearly as long (entire 

corolla ca. 15mm long), campanulate, with narrow triangular short teeth; 

scales large-papillose; anthers ca. 2mm long; style slightly exserted 

from corolla; nutlets pale, oblong, nearly straight, oblique, at large side finely 

but sharply netted-wrinkled, finely tuberculate within this net, 3—3.5mm 

long. May—June. 

Edges and glades in the forests of the drying parts of the Caucasus. — 

Caucasus: Cisce., Dag., E. Transc. Endemic. Described from Terek. 

Type in Leningrad. 

Note. By its decurrent upper leaves this species resembles 8S. offi- 

cinale and is distinguished from all the other Caucasian species with 

anthocyanin corollas. It differs noticeably from S. officinale by the 

calyx being cleft for only “ep its teeth obtuse, the corolla blue and not dingy 

violet, and by the pale, wrinkled nutlets (instead of black, smooth, luminous). 
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7, S. asperum Lepech. in Nov. Acta Acad. Petrop. XIV (1805) 442; 
Kuzn. in Mém. Acad. Sc. Pétersb. XXV, 5, (1910) 35; Mat. Fl. Kavk. 
i, PS AsOs Giroskiey Jil iene, MUL AS3 — Sy AS OS miele win Saas, Jot. 

Mag. @806): tab. 9295 Mi Be) El) taursacaue.) IZ os C | Prodi a ae, 
Welo, Ia IRs. GUL, Thilo skonisis\, NPIS ies IDV, Is Sieben lak, Il, AAW. = 

S. echinatum Ldb. Ind. Sem. Hort. Dorp. Suppl. (1811) 5 et (1820) 4; 
DG. Prodr) xX, 40.— Ics: Sims; Bots Magm taba 929: Wwepech ys canta 

Girke in Nat. Pflanzenf. IV, 3a, 113, f. 48, A; Kuznetsov, op. cit. (1910), 

Tole I, Wieweeg.S eiacl 75 alee, OM, Wile Wo B5 Mo BIOS, BG. 2 

Perennials; stem up to 1.5m high, strongly branching, spiny-scabrous, 

covered with firm, short, slightly arcuate, prickly bristles and with small 

288 straight bristles between them; leaves not decurrent, more or less long- 

petioled only the upper leaves with short but distinct petioles or sessile, 

ovate-oblong or oblong to lanceolate in uppermost leaves, rounded or 

rounded-cuneate at base, lowermost leaves sometimes subcordate, long- 

acuminate, median leaves 10cm long, 5—6 cm wide, usually grayish beneath, 

covered with rather thick soft hairs, with short hamate prickles along mid- 

rib, sparsely coarse-hairy above, bristles straight, borne on large tubercles; 

cymes many, apical, usually paired, solitary on lateral branches, together 

forming a paniculate inflorescence, leafless, rather short, loose in fruit; 

pedicels 5—10mm long, drooping, thin, downy and prickly-bristly with very 

small bristles; calyx in flower (3)4—5 mm long, densely bristly, dissected 
for 7 into lanceolate, obtuse or subobtuse teeth, in fruit up to 8—10mm 

long, sacciform-ovate below, teeth shorter or longer than the undivided part, 

less densely prickly-bristly, bristly at tips, with short curved prickles at 

base; corolla blue, ca. 15mm long, outside dotted-papillose, tube longer 

than calyx, limb campanulate, as long as tube or slightly longer, with tri- 

angular-ovate short lobes; style markedly exserted from corolla, with 

capitate stigma; nutlets ca. 4mm long, nearly black, semi-curved, ovoid, 

with lateral straight nerves from the attachment-ring, dorsally netted- 

rugose, finely dotted-tuberculate, attachment-ring low, smooth, with small 

teeth inside. May—July. 
Damp places in mountains, banks of small rivers and streams, edges of 

forest, meadows, from foothills to the subalpine belt. — European part: 

introduceé into the Baltic area, Lad.-Ilm., Dv.-Pech., U.V., M. Dnp.; 

Caucasus: everywhere (except for Tal.?). Gen. distr.: Centr. Eur. (in- 
troduced and cultivated). Described from the Bieberstein collections, 

locality not indicated, apparently grown from seeds. Type in London? 

Note. Inthe Caucasus there are individuals with densely bristly 

villous stems without decurrent leaves and with shorter calyx teeth; these 

may be hybrid forms of S. asperum X S. caucasicum. They are also 

often distinguished by their low habit. Representative specimens: between 

Kel'ny and Bechenakh, on gravel in Nakhichevan'-Chai River, flowering 

30 V 1947 (A. Grossgeim); between Tskharo and Tabistskhurskoe Lake, 

meadows in Kuni River valley, 5—6 VII 1916 (P. N. Krylov and E.I. Shtein- 

berg). 
The leaves are sometimes sparsely hairy beneath so that they are green, 

289 not grayish; this is very often observed in the cultivated specimens. 
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mic importance. A valuable fodder for pigs and rabbits, yielding 

ests per summer. An area of 25 m? is enough to provide one 

green fodder from April to October, for which purpose it is often 

cultivated in W. Europe (see: Hegi, 1.c. 2221-2222), 

8. S. peregrinum Ldb. Ind. Sem. Hort. Dorp. (1820) 4; Sprengel, Syst. 
IesGs Ce Prodra x. 32 ludby Hl Rosse li L4-"kuzne ins Mem Nead: 
Se, Peheasio, OOV, 5 (WOU) Sile Mei. WIL kek, In, 2, AEs Cicossye, il, 
Kavike i256. — ley) Kuz.» ops eit. (19t0)) Table 1) Hisure Av) 4 and 8h 

Perennials; closely related to the preceding, probably just a race in it; 

stems apparently. lower; leaves usually less hairy beneath, none cordate at 

base (even the radical cuneate at base), narrower, oblong. Cymes as in 

Ss. asperum. According to Kuznetsov the main difference is seen from 

the calyx; its teeth are dilated below and acute or acutish at the apex; in 

flower the calyx is 2 to 3 times shorter than the corolla and not 4—5 times. 

These distinctions do not seem to me to be constant. 
Forests. — Caucasus: Tal. Endemic. Description based on specimens 

grown in the Yur'ev (Tartu) botanical garden. Type in Leningrad. 
Note. Iam retaining the independent status of this species only as a 

concession to Kuznetsov's authority. I did not observe the distinctions 

indicated, i. e., the size of the calyx compared with the corolla, the depth 

of its lobes, and the acuteness of the lobes (teeth). I believe that Boissier 

was correct in including it in the synonymy of S. asperum (asperri- 

mum) as a garden, hybrid form. As a matter of fact Ledebour did not 

indicate the locality of his species when he described it for the first time 

in 1820. It was only 29 years later (in ''Fl. Ross.'') that he mentioned 
Talysh as such, adding that he had only seen cultivated specimens. I find 

Kuznetsov's claim,that this species ''may be identified with S. asperum 

Lepech (= S. asperrimum Sims),' rather strange. 
I could not find any basis for Sprengel's report on Podolia as a locality 

(1. c. ), which was repeated by De Candolle (1. c.). 

Q, Sh Guieineile Ik, So, joll, (1755) ISGs IDC, Wicca, VG Se IbClo, INL Riess 
Mie Boissy Hleorenl Ve 7 Shmaalliss only 227-kuzn. ins Mien, 
Acad. Sc. Petersb. XXV, 5 (1910) 23; Mat. Fl. Kavk. IV, 2, 220; Kryl., 
My 42, Silo, IDG ZAGOs latoeny IU, I, We 35. Baas = Sy Ola wae waa 

Schmidt, Fl. Boem. Ill (1795) 13, tab. 263.—S. tanaicense Stev. in 
Bull. Soc. Nat. Mosc. XXIV (1851) 577.— S. uliginosum Kern. in 
Oesterr. Bot. Zeitschr. XIII (1863) 227.— Ic.: Rchb. Ic. Fl. Germ. XVIII, 
Tab AlO2iKGiznwOpancits (lOO) + Plate ts rcures! lvandyo > Elegisn lyicsmitalo. 
Zones es) ELE wexXS AUSt EO uno.) NOW 2630) 

Perennials; rhizome short, black, with long thick roots, polycarpic; 

radical leaves and lateral shoots absent; stem usually single, robust, thick, 

high, 50-100 cm, strongly branching mainly above, more or less densely 

bristly-villous, angular, with hamate prickles along faces, narrowly winged 

in upper part owing to narrow stripes from the decurrent upper leaves; 

cauline leaves numerous, usually large, oblong, long-acuminate, lower leaves 

with narrowly winged petioles, blade rounded at base, upper leaves approxi- 

mate, sessile, cuneate or rounded-cuneate at base, strongly decurrent along 

stem and branches, often largely undulant at margin, all leaves coarsely 
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appressed-bristly above, subglabrous or canescent beneath, with hairs 

rather dense, lower midrib long-bristly, margins with curved prickles, 

median leaves usually 10—15 cm long, 3—5 cm wide. Cymes dense, apical 

on stems and branches, drooping, forming generally paniculate inflorescence, 

later straightening, elongate, loose, secund, leafless; pedicels 5—10 mm long, 

with coarse short spreading bristles; calyx ca. 5mm long in flower, fruiting 

calyx ovate or pyriform, 10—15 mm long, dissected for i, into lanceolate, 

long-acuminate teeth, sparsely short-spiny-bristly, the bristles often 

arcuate; corolla dingy dark violet, rarely pink-red or pink or white, finely 
papillose-sericeous, 15—20mm long, tube twice as long as calyx, the limb 

usually oval, constricted above, slightly shorter than tube, teeth broad, tri- 

angular, short; style a little exserted or not at all; nutlets gibbous or hori- 

zontal and obliquely ovoid, semi- curved, ovoid, 4—5 mm long, black, smooth, 

luminous. May—July. 

Damp meadows, swampy places, rivers and streams in the taiga and the 

steppe zones. — European part: nearly everywhere except for the Arctic part, 

Crim. (rarely); Caucasus: Cisc. (rarely); West Siberia: Ob (seldom), U. 
Tob. (rarely); Centr. Asia: Dzu.-Tarb., Balkh. Gen. distr.: Centr. Eur. 
Described from Europe. Type in London. 

Note. Some varieties of this widespread European species have been 

distinguished according to the color of the corolla (var. purpureum Pers. 
(Ench. I, 161; DC. Prodr. X, 37) with red or pink corollas; var. ochro- 
leucum DC. l.c.=S. bohemicum Schmidt — with straw-colored or 

white corollas, mainly in the western parts), others according to the general 

morphology which is dependent on the geographical zone. Hegi claimed 

accordingly two varieties: var. lanceolatum Weinm. (in Bull. Soc. Nat. 

Mose. VII (1837) 57; Ldb. Fl. Ross. III, 114; Rouy, l.c. 290.—f. angus - 
tifolium (Opiz) G. Beck). 

Var. stenophyllum Cel.—var. glabrescens Nickels apud Kirsch- 

legseri= S: juli ginios wm Kerner) s. velit tiem Dhellung.)— Glapcouse 
Leaves narrow, Ssemi-decurrent. Warm places in the south of European 

Russia, Hungary, Rumania, etc. The latter is distributed in the south and the 

east of the USSR where it vicariates the downy, broadleaved European (type) 

form. Ci: Rouy. Hi bss 5G 290:salso Bots Kozl> xxii 676 Saand exaysnnie 

132—137 (in connection with S. tanaicense Stev.) 

Also known are hybrids with S. asperum,a species cultivated in the 

distribution area of S. officinale, under the name S. uplandicum Nym. 

(Syll; (1854—55) 80; Hegi, IM. Fl. v, 3, 2222). 

~ 

Genus 1200. TRACHYSTEMON* Don. 

D. Don. in Edinb. New Phil. Journ. XIII (1832) 239; G. Don, Syst. IV, 309.— Nordmannia Ldb. in 

Bull. Acad. Sc. Pétersb. II (1837) 312.- Psilostemon DC. Prodr. X (1846) 35. 

Calyx campanulate, 5-parted for half or less, sacciform-ovate in fruit; 

corolla medium—large, very unique, tube short, slightly longer than calyx 

inside at the middle with 5 fascicles of hairs alternating with the hairy 

* From the Greek trachys — rough and ste mon — thread, due to the structure of the corolla. 
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filaments, with 5 small hairy glands below forming a protective ring; lobes 
of limb free from each other down to scales, lanceolate-linear, curved 

below, violet, twice as long as tube, outside with solitary bristles; scales 
in throat 5, broad, low, glabrous, truncate, notched at middle of apex, tightly 

overlapping at margins; stamens with broadened, coarse-hairy bases between 

scales, filaments longer than tube, sparsely long-ciliate, vertically and 

parallelly arising above scales for 6 mm, anthers oblong-linear, obtuse at 

both ends, attached nearly at middle; stigma dot-like, on long style. Nutlets 

hidden in the sacciform calyx, small, semi-curved, oblique, black, luminous, 

with very few thin wrinkles and very large but indistinct (thickened) basal 
ring, the nutlets attached to a slightly pyramidal gynophore. Forest herb, 

with large cordate radical leaves and short stems. Inflorescence a small 

panicle of nearly leafless dichasial cymes. 

Note. The name of this genus should be Trachystemon. The name 

Psilostemon was invented by De Candolle, since, as he reported, the 

word Trachystemon does not fit the characters of the plant. This was 

an arbitrary decision. The genus Nordmannia Ldb. was described 5 

years after the publication of the genus Trachystemon and, accordingly, 

is superfluous. Borago orientalis L. (=B. cordifolia Moench) 

is the same type species for both genera. The specialists in Caucasian 

flora (Grossgeim, Kolakovskii) who retained the name Nordmannia were 
obviously confused by Kuznetsov (op. cit. (1913) 243), who wrote in a note 
to Trachystemon that the genus could be divided into two sections. 

Kuznetsov undoubtedly overlooked the fact that the type of Trachystemon 

is T. orientale (L.) D. Don and this species could belong to the section 

Eutrachystemon. 

1. T. orientale (L.) D. Don in Edinb. New Phil. Journ. XIII (1832) 239; 

G. Don. Syst. IV, 309; Kuzn. in Mat. Fl. Kavk. IV, 2 (1913) 248; Grossg., 
Hipkaviomilixe 2599 Boracovormentalis Eeriope pla (lvsa)) 19%. — 
B. cordifolia Moench, Meth. Suppl. (1802) 275.— Nordmannia cor- 

difolia Ldb. in Bull. Acad. Sc. Pétersb. 11 (1837) 312.— N. orientalis 
Stev. in Bull. Soc. Nat. Mosc. XXIV (1851) 577; Kolakovsk., Fl. Abkh. IV, 
IMs Gross, OjeieSCles BWIo = IPHLLOSUSUAO@in Oied@ilerrilts ICS Isrieolcley OS 

(1843) Sse icles, Il, OSs. IN, WSs ess, IMI re, 1%, Wire le. 3 Sioa, 
Fl. Graeca, tab. 175; Bot. Reg. tab. 288; Jaub. et Sp. III. tab. 419; Ann. 

Hort. IV, 471 (Nordmannia cordifolia); Loew. in Ber. Deutsch. Bot. 
Ges. IV, tab. VIII, f. 2-3 (Psilostemon orientale).— Exs.; Fl. 
cauc. exs. No. 144. 

Perennials; rhizome rather thick, obliquely horizontal, with copious, cord- 

like, adventitious roots; stem single, low, 10—3 0( 40) cm high, not branching, 

remotely short-bristly with recurved bristles, glandular in inflorescence; 

radical leaves 1—2, small at flowering, later reaching (only blades) 30cm 

in length and width, petioles obsolete; blades delicate, ovate-cordate, with 

broad basal notch, acute, remotely beset with small firm appressed bristles; 

cauline leaves few, small, 1—3 cm long, lowermost leaves small, subcordate- 

ovate, median and upper leaves oblong, all leaves sessile, acute, lower leaves 

sometimes absent. Cymes dichasial-furcate, loose, borne on stipes, the 

lower in axils of upper leaves, the upper at end of stem, forming a panicle, 

with small, inconspicuous bracts; pedicels thin, filiform, as long as to twice 

as long as calyx, glandular, remotely bristly; calyx in flower ca. 4mm long, 
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sparsely spreading-bristly, broadly sacciform in fruit, up to 10mm long, 

teeth triangular in fruit, short; corolla with brown-violet limb, lobes up 

to 10mm long, the tube ca. 5—6 mm long, corolla of the closed flower (in 

bud) markedly exserted from calyx as a narrow cone; anthers 2.5 mm long; 

nutlets 2.5mm long, with acutish lateral apex. April—May. 

Broadleaved forests of the lower mountain belt. — Caucasus: Cisc. 

(western part), W. Transc. Gen. distr.: As. Min. Described from Con- 

stantinople. Type in London. . 

Genus 1201. BORAGO* L. 

L. Sp. pl. (1753) 137; Benth. et Hook. Gen. II, 854. 

Calyx 5-sect nearly to base into lanceolate-linear lobes, elongating in 

fruit, otherwise remaining unchanged; corolla rotate or broadly campanulate, 

nearly tubeless or with very short tube and large limb; notched scales or 

folds alternating with stamens in throat; stamens 5, filaments short, thick, 

impressed inside, outside with obtuse scale-like appendage directed upward, 

anthers large, oblong-linear, connectives with short thin mucro at apex con- 

verging as a cone; style long, filiform; stigma capitate. Nutlets straight, 

subcylindrical or oval, longitudinally rugose and finely tuberculate, rarely 

smooth, attachment-ring rugose. Caruncle markedly protruding. 

SecHonw HE UBORAGO© DC) Ecodin oe 34. kuzne) Viet EA ieee 

246.— Corolla rotate, nearly tubeless, with hairy protective ring inside near 

base, and with erect, broad appendages between stamens, notched at truncate 

apex above; filaments with obtuse lanceolate appendage at back (outside); 

anthers with mucro. Nutlets rugose-plicate. 
The other two sections, Cyathonena DC. and Boraginastrum DC., each 

consists of one species in the western subregion of the ancient Mediterra- 

nean, 

ie By lofficinalichis.: tSp. ple (753) t30-eD Ca Prodi. Dero slic bees nle 
InKOsSs IONS. Wulss Iyorsis5 IM ois, ID, Jos Samagiles, Il Il, Bags IXuizih, 1 

Wiewes 11s vitennic, IWS By Aes laevis, Il mee Stl), IDS, BwGiIl.— 13, 2 Sjoe= 

ra Gilib. Fl, lithuan.) 1 (1781) 25) 1es2 Rehb; Ie. Ply Germ savilileatabe 
101; Stankov and Taliev, Opred. Fig. 436. 

Bieamtalle: stem erect or ascending, thick, robust, long- An and eee 

bristly,usually branching above; leaves finely undulant-dentate at margin, 

lower leaves with petioles and oval blades, bristly-hairy, 3—7 cm long, 

2—5 cm wide, obtuse, upper leaves sessile, oblong. Inflorescence usually 

corymbiform-paniculate, with few lanceolate, small leaves at base; scor- 

pioid cymes leafless, short, loose, with flowers drooping on long, spreading, 

bristly pedicels; calyx long white bristly at margins of lobes, 10-12 mm 

long, up to 15mm in fruit, lobes lanceolate, obtuse; corolla pale blue, 

15—20 mm across, lobes of limb oblong-lanceolate, acute, stellately spreading, 

* The name given to the plant by medieval authors; derived apparently from the Spanish or late Latin word 

borra, burra — shaggy beard. 
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incisions between them extending nearly to stamens; anthers dark violet, 

5—6 mm long, filaments much dilated at base and much shorter than anthers, 

with appendages ca. 2.5mm long; nutlets 5mm long, erect, oblong, ventrally 

keeled, dorsally very unequal-sided, with vertical, raised lines of small 

tubercles along the inflated sides, the apex short, obtuse, compressed; 

attachment- ring dark, thickened, transversely ribbed; caruncle very large, 

protruding. May—June. 

Weedy places near residential areas or kitchen gardens, sometimes grown 

as a condiment (the leaves have an agreeable, cucumberlike odor). — Euro- 

pean part: rare in all parts but the Arctic, as a weed or occasionally cul- 

tivated. Very rarely in the Caucasus, Centr. Asia or West Siberia. Gen. 

distr.: Med., Centr. Eur., Iran. Described from Europe. Type in London. 

Genus 1202, BRUNNERA *Stev. 

Stev. in Bull. Soc. Nat. Mosc. XXIV (1851) 582.— Anchusa sect. 1V. Myosotoides DC. Prodr. X 
(1846) 49. 

Corolla typically short, Myosotis-like, tube short, as long as or slightly 

longer than calyx but shorter than limb, limb flat, 3—7 mm wide, with short 

obtuse lobes; scales short, ovate, obtuse, short-velutinous; anthers in tube 

of corolla on short filaments; style short, not exserted from throat. Nutlets 

small, 3mm long, curved but not horizontal; rugose; cymes without radical [?] 

leaves; calyx small, dissected for lh into linear acute lobes. Perennial 

herbs, with small or medium-sized blue flowers; radical leaves with long 

petioles and cordate-ovate blades. 

1. Corolla 5—10mm across. Blades of radical leaves larger, some- 

times up to 20cm long and wide, basal notch broadly open so blade 

appearing sometimes triangular. Pedicels relatively long. Bristles 

fenyer, oise, (Aube guacl Saayeis)) 44 oclc o's co 6 0 0 Ooo 1. B. sibirica Stev. 
at Corolla 3—4mm across. Blades of radical leaves smaller, 

usually 4—7 cm long, with narrower basal notch and rounded 

sides, gray-velutinous beneath. Calyx comparatively longer, 

pedicels shorter. Plants smaller in all parts (western part 

OMiMenGreatec:Cavleasus iam eis cee 2. B. macrophylla (M.B.) Johnst. 

1. B. sibirica Stev. in Bull. Soc. Nat. Mose. XXIV (1851) 582; John- 
Stonvin) Contiibs (Gray Herb. SOM, S43 kryle eis Zap. sib. Bx 226; 

JOM sigi alia, IMLEHE. [OXO) SOW, Wl, al wees, 1, A705 Nid@ laws a way, OMOUULC EO 1 2) 

8. SraMCIRIG ma YC, Iireche, 2 (ISHS) BOs ic) 19s (Rossy lil, Zils 
Anchusa sibirica Ijin in Animady. ex Herb. Univers. Tomsk. 5 

(1935). 
Perennials; rhizome obliquely horizontal, finger-thick (0.5—1 cm), 

black, rather long, producing black-brown, filiform, adventitious roots, 

nearly smooth; stem usually single, erect, 25—80 cm high, sparsely covered 

with stiff, recurved, short bristles, not branching; radical leaves with long 

bristly petioles reaching 10—45 cm, blades 6—22 cm long and wide, acute, 

* After the Swiss botanist and traveler S. Brunner (1790—1844), who traveled in the Crimea in 1831. 
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cordate-deltoid, with broadly open basal notch, with rounded auriculate 

basal lobes, very shortly and sparsely subappressed-bristly above, less 

pubescent or glabrous beneath, with solitary bristles only along nerves, 

green, rather thick; cauline leaves many times smaller than radical leaves, 

few, the lowermost petioled, with small, ovate blades, median and upper 

leaves sessile, oblong or even nearly lanceolate, acute. Scorpioid cymes 

in axils of upper, attenuate leaves, on long thin peduncles 5 cm long, as ~ 

long as or slightly longer than supporting leaves, few-flowered, ebracteate, 

short-racemiform, generally forming small panicle at apex of stem; pedi- - 

cels long, thin, 2—4 times as long as calyx; calyx 3mm long, campanulate, 
dissected for 3/4 into linear-subulate diverging lobes, not changing in fruit, 

like pedicels shortly appressed-bristly; corolla blue, tube almost as long 

as calyx, the limb flat, dissected to throat into oblong or obovate lobes 

rounded at apex, and longer than tube; scales small, ovate, dotted-papillose 

(like upper surface of petals), without hairs; style ca. 1mm long; stigma 
capitate, slightly notched; nutlets 2.5—3 mm long, semi-curved, with acute 

apex turned slightly to one side, longitudinally rugose with thick, high nerves. 

June. (Plate XV, Figure 2.) 
Meadows in the taiga belt. — West Siberia: Ob (southeastern part near 

Tomsk), Alt.; East Siberia: Ang.-Say. (W.). Endemic. Described from 
Tomsk. Type in Helsinki. 

Note. According to M. M. I1l'in this species of Altai and the Sayans 

may be regarded as an ancient, Pliocene relict of the beech-hornbeam-oak 

forests that existed in Altai, Kuznetsk Ala-Tau, and in W. Sayans extinct 

Pleistocene at the end of the Tertiary period. 

2. B. macrophylla (M. B.) Johnst. in Contrib. Gray Herb. XXIII (1924) 
04:3) Lordkip. sin) Bot zhurn. Sexo. 290s holake. hl -Abkh. ahVaZ0ne 

Myosotis macrophylla M. B. Fl. taur.-cauc. I (1808) 119, 421; III, 
120.— Anchusa myosotidiflora Lehm. Asperif. II (1818) 234; Ldb. 
JMS ROSS, 100  AaAO)s IDXGS Iereversbey OX, DOP Jsonisie, IML, Ores JAYS WAT Bie win ine = 

ra myosotidiflora Stev. in Bull. Soc. Nat. Mose. XXIV (1851) 582. — 

leew Bs Cente pla car. is tabs 14. — hxc. Givi) INO dao. 

Perennials; rhizome 2 cm thick, obliquely horizontal, 5—15 cm long, black, 

Squamous, producing thick cordlike dark adventitious roots; stem usually 

single, 20—50 cm high, thin, weak, erect, not branching, very sparingly 

covered (like petioles of radical leaves) with very small bristles appressed 

below; radical leaves with petioles 6—22 cm long, blades delicate, cartaceous, 

cordate-ovate, with rather narrow basal notch, 5—12 cm long and wide, very 

rarely somewhat deltoid and then notch more open, basal lobes rounded, 

acute at apex, often densely grayish beneath, with small white bristles, 

rarely finely downy, green above, covered with few, slightly longer, appressed 

bristles; cauline leaves much smaller than the radical, few, the lowermost 

(2) with rather long petioles and oblong-ovate blades, other leaves sessile, 

ovate-oblong or oblong, acute, 1.5—3 cm long. Inflorescence composed of 

apical scorpioid cymes, shortly paniculate-corymbiform, rarely, as in pre- 

ceding species, paniculate (for example, Novyi Afon, Lipskii); cymes loose, 

few-flowered, ebracteate, racemiform; pedicels thin, declined, 2—4 times 

as long as calyx, like calyx sparsely covered with small, appressed bristles; 

calyx small, ca. 1 mm long inflower, later upto 2 mm, with lanceolate-subulate 
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lobes; corolla blue, Myosotis-like tube slightly longer than calyx, the 

297 limb 3—4 mm across,with ovate-rounded lobes approximately as long as 

tube; scales small, dotted-papillose; nutlets 2.5 mm long, pale, almost 

straight, markedly exserted from calyx; arcuate at back, ventral keel hard, 

straight, longitudinally rugose with narrow, prominent, acute nerves, usually 
1—2 nutlets in each calyx. March—April. 

Oak forests, mountain slopes. — Caucasus: Cisc. (western part), W. 

Transc., E. Transc. (only Kakhetiya). Endemic. Described from Aragva 

River. Type in Leningrad. 

Genus 1203. TRIGONOCARYUM * Trautv. 

Trautv. in Tr. Bot. Sada, III (1875) 278.— Myosotis sect. Phyllocephalum Boiss. Fl. or. IV 

(1879) 234. 

Calyx parted for "fe or we into triangular-lanceolate teeth barbate inside, 

later hardly changing; corolla rather the short-type, conical and with thick 
veins at base, tube shorter than calyx, the limb blue-violet, nearly flat, 2-3 mm 

across, lobes ovate, rounded, convolute to the left in bud (i. e., each lobe 

half covered by the one to its left and covering its neighbor by its right 
half): anthers on very short filaments, included in corolla tube, ovate-oblong, 

obtuse; scales in throat small, ovate, papillose, without hairs; style short; 

stigma entire, capitate; gynophore flat; nutlets comparatively large, exceeding 

calyx, erect, as in Myosotis nearly always single, whitish, dorsoventrally 

compressed, dorsally inflated, ventrally with obtuse protruding keel and 

therefore trihedral in cross section, appearing ovate from the back, acute 

at margin, appearing rimmed, obtuse at apex, smooth, glabrous; areola of 

attachment (cicatrice) basal, small, tapering, oval, impressed like a pit, 

with small, rounded, white caruncle protruding from pit. Annuals. Main 

stem with very short internodes and rapidly interrupted in growth; long 

lateral branches with long internodes developing from axils of stem lower 

leaves; third order growing from median axils of lateral branches, all 

branches terminate with short, furcately branching, leafy inflorescence; 

leaves spatulate-linear, obtuse. 

1. T. involucratum (Stev.) Kusn. in Izv. Russk. Geogr. obshch. 46, 

910) Sb-eNiat hie Kavke Eve 2) 290: (Grosses, Hl ayke lly 2616 — 

Myosotis involucrata Stev. in Mém. Soc. Nat. Mosc. III (1812) 

Zoonet iniGatyiHorts | Gorenk. (lSl2) 20 -DCebrodr. I, 10M dbl. 

ROSS lle 44 Boiss.s bola sor. sl 2425 ei On oOlciar yum! spi Oisntre as 
298 tum Trautv. in Tr. Bot. Sada, III (1875) 278.—Ic.: Kuzn., V debryakh 

Dagestana, Table 1.— Exs.: GRF, No. 2995. 

Annual; plants 2—10cm high, sparsely covered in all parts with sub- 

appressed, equal bristles borne on small tubercles, generally green; root 

thin but apparently deep; main stem up to 3cm high, stem branches semi- 

decumbent; leaves 1—1.5 cm long, up to 3—5 mm wide above, gradually 

tapering at base. Terminal inflorescences leafy, once or twice furcate, 

* From the Greek trigonos — triangular and caryon —nut, nutlet. 
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few flowered, 1—3 cm long and wide; bracts 1—2 cm long, similar to cauline 

leaves in shape; calyx ca. 2mm long, sessile or on short curved pedicel, 

campanulate. June—July. 

Taluses and stony slopes in the subalpine and alpine belts, rarely below, 

in the eastern part of Main Caucasian Range. — Caucasus: Dag., Cisc. 

Endemic. Described from Tvak-Dag Mountain of E. Caucasus. Type in 

Helsinki. 

Note. Owing to the structure of the cicatrice which lacks a defined — 

basal ring, this genus cannot be included in the Anchuseae, as Guerke and _ 

Kuznetsov have done. It is undoubtedly closely related to Myosotis and 

should be placed together with it in the tribe Myosotideae, in which the 

corolla is twisted in aestivation. However, it is still quite probable that 

phylogenetically it represents a derivative from the hybridization of some 

primary Anchuseae and Myosotideae. This was how the genus Brunnera 

evolved. Thetwo genera Trigonocaryum and Brunnera are repre- 

sentatives of the Tertiary (Neocene) history of the forest Boraginaceae, 

when they had just migrated to the south from their Arcto-Tertiary habitat. 

Trigonocaryum is interesting evidence of these old migrations and, 

alongside Hypericum asperuloides Czern., is endemic to the eastern 

part of the Main Caucasian Range. 

Genus 1204. ANCHUSA * L,. 

L. Sp. pl. (1753) 133; Gusul. in Bul. Facult. St. Cern. I, 783-120 et tab. I—XIII; 235—324 et tab. I-V 

(1927). 

Calyx cleft for 7/;—') or nearly to base into narrow lobes somewhat 
elongating in fruit, otherwise unchanged; corolla small to medium-large, 

usually medium-sized, with elongate tube exceeding calyx (sometimes twice 

as long) and campanulate limb, short-type only in one species, with very 

short tube and flat limb; scales in throat well developed, sometimes large, 

hairy, rarely papillose, anthers on very short filaments, hidden either under 

scales or between them; style short or elongate, rarely even exserted from 

throat. Nutlets straight or often curved and then arcuate at back and with 

short obtuse apex, sparsely rugose with few wrinkles, often finely (dotted) 

tuberculate, with basal or rarely nearly ventral attachment- ring, with 

caruncle inside. Perennial, biennial or annual herbs, usually with narrow, 

elongate, most often lanceolate leaves; inflorescences paniculate, consisting 

of cymes provided with small bracts. 

Common to the ancient Mediterranean, mainly in its western subregion; 

some species distributed in S. Africa. 

1. Calyx parted only to middle or slightly lower. Nutlets oblique .... 2. 

Calyx dissiectedineanlystovbasiei.s maine ania | Lennie cre uion eines aera 8. 

2. Calyx teeth acute (Anchusa officinalis s.1.). Villous- 
FRAT IVE ys dy hand Sa eM gained ptt ah 1st mnoletes Seedess Smcnekeh tor aed eres huge un onan Wel earthy ee ea Bo 

* The ancient name for some Boraginaceae, from the Greek anchein — to bind. Used in medicine as 

an astringent. 
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+ Calyx teeth obtuse. Hairs appressed, short, often anes Mia Nabet ye osai es oo ea 4, 

Be Cymes loose in fruit, with calyxes remote. Calyx ca. 10mm 

long in fruit. Leaves broader and stem greener. Flowers 
IamSES Suylle @xsiewweel eon Calbps 5 5 665506505 So Al, Cimemaeubig; Ibe 

a Cymes dense in fruit, with calyces approximate. Calyx 

smaller, 7-8 mm long in fruit. Leaves and stems gray-villous. 

Flowers smaller; style not exserted from calyx .7. A. procera Bess. 

4, Corolla yellow or slightly bluish. Calyx teeth with distinct 

Ate RWICe HVE IZANOUS MUN fel.) esc ten oye fe sive wea eee a Siceste ela De 

oP CorollavoluerOrsvIOletas Me Mar stare tare altel ay ml cata) a Painobec me role ial crmrama reine 6. 

5). Leaves narrow, lanceolate-linear, green, coarse-scabrous. 

Princ calyslless than Gmmilons -"o is... . 4. A. ochroleuca M. B. 

ote Leaves lanceolate, broader than 1 cm, downy at both sides, grayish. 

Jig uihaves alba LOIS) saavan Meyers 4 G6 & oo 5. A. pseudoochroleuca Shost. 
Sic Plants finely hairy, grayish; calyx profusely covered with soft white 

IMenieS, HSSielal, Wrahelavoie IaaVevaalo ee WavowIS| Tloalyig G o15 c Gob do G.ole Gold By. b ov Us 

ts Plants sparsely coarse-bristly. Calyx more sparsely coarse- 

hairy, mainly at margins,teeth with narrow, inconspicuous membranous 

rim. Leaves green. (Sands along river valleys and shores of the 

TSIEN IHS Ea) aeceny Mets np attic teh metre kt AUREAS RAE SOE 3. A. gmelini Ldb. 
A Calyx parted for 7/3 to ¥ (Crimea) .1. A. leptophylla Roem. et Schult. 

B00} = Calyx dissected for more than “he Meaviestlaniceollarealineiaiciwss sie 

SPs Men een Top eNom aN eae Mets: MeCN aati pea ee 2. A. incana Ldb. 
8. IPErEniMiAlSs, SOEs lonemmaAlls ~ 556000 0boa0o00bd0ooD OS 9. 

at; ASTM ANSE: Cea aepe a Vea AWeoarnan tee at codes hed oems Maule nat Ghee ae Me ins anus Meriailt a Bava eRMenNe 10. 

oF All parts of plant coarsely long-bristly. Calyx with acute lobes. 

Scales in throat of corolla with bundle of long thick white hairs. 
Nutlets large, 5—6 mm long, trihedral-oblong, coarsely wrinkled 

ayorel 1aiaelby Clhopecl-ruloeseoullee., 5.6.55 6 406.0.0 0066 8. A. italica Retz. 

+ All parts of plant downy-scabrous. Calyx with obtuse lobes, 

small, in flower 2mm long. Scales in throat of corolla finely 

papillose only at margins. Nutlets smaller, 2—3 mm long, 

oblong, finely hairy, transversely rugose and finely tuberculate.. . 

BR SONNET MNES BERENS WUC IR IY NS iy tae Oy 2 12. A. barrelieri (All.) Vitm. 
10. Nutlets straight, narrowly oblong, 4mm long; style as long as 

calyx. Leaves nearly always entire. Scales white-hairy. 

Corollaismalie bilwishieHeodosialmilanman Amnapa))en niacin eames tne 
Ritemay ete nc R Ieee (Sur emrn rar tig Oa tect a Ok: AMMO SE 9. A. thessala Boiss. et Sprun. 

ate Nutlets curved, ovoid, oblique, 3mm long. Leaves angular- 

CIGNA Dae Slo araun Once. Hiece aa Glcec) Deo ONO AONE deol CRO OAC Dia Guid ola du 5 Hal, 
iil, Corolla tube less than ie times as long as calyx, limb 5—7mm 

across; style exserted from calyx for upto2mm. Sclaes white- 

hairy. (Kereh, Pitsunda, along coast) 22k. . 10. A. pusilla Gusul. 

is Corolla tube 1/.-3 times as long as calyx, limb 7—10mm across, 

darker, violet; style persistent, long, filiform, considerably 

exceeding calyx (by 5-6 mm). Scales finely dotted-papillose. 

( Cicthsa, Odessa, MICICENAID)) 5 540554565555 PAR sitytosia: Nines. 
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Section 1. EUANCHUSA Griseb. Spic. Fl. Rumel. II (1844) 96; DC. 
Prodi (42, bdbay Hiew Rossi eli sheuzn. aint Vater emnkeeny ke elem oe 

253.— Subgenus Euanchusa Gusul. l.c. 76.— Perennials or biennials. 

Inflorescence leafy. Calyx parted for half, rarely deeper; corolla tube 

longer than limb. Scales covered with short hairs. Nutlets curved, 
obliquely ovoid, with an oblique beak; areola of attachment basal or nearly 

ventral. 
~ 

Series 1. Leptophyllae Gusul. (pro sect.) 1. c. 84.— Perennials. 

Bristles borne on tubercles, curved or appressed, coarse, rarely plants 

tomentose with longer soft hairs. Stigma spherical, abruptly rarely gra- 
dually tapering to style. 

1. A. leptophylla Roem. et Schult. Syst. IV (1819) 90; Kuzn. in Mat. FI. 
Kavike IV, 2,206; Gusul, Ic. 915 — VAL canie sicenis Steva sin Sulla soc 

Nat. Mosc. XXIV (1851) 581.— A. officinalis Ldb. Fl. Ross. III, 117; 
Shmal'g., Fl. Il, 229 (p.p.).— A. ochroleuca Boiss. Fl. or. IV, 153, 
pis Mess sells WS Ce ellos I, Gi J —— IS Salo), Je, (reme, 25 4578 lie, imil, 

Germs evil tabs 08> steer ie 

Perennial, often apparently biennial plants, ash-gray in color, with rather 

thick short down; stem erect, 40—70 cm high, thin, furrowed; simple or 

branching above, more or less gray, downy with recurved hairs; leaves 

lanceolate, radical leaves 5—10cm long, 6—10 mm wide, gradually tapering 

to petioles a little shorter than blade, cauline leaves rather dense, gradually 

reduced and narrower upward, sessile except for the lower, all leaves gray 

or grayish, acute, usually ascending, long-bristly at margin, appearing 

ciliate. Panicle apical, usually small, rather narrow, rarely strongly 

branching, with small oblong bracts. Cymes first dense, capitate, soon 

elongating and becoming looser, 3—10 cm long; calyx subsessile, pedicel 

even in fruit not exceeding 1—2 mm, appressed-gray-downy, with longer 

bristles along midrib and margins, in flower rather narrowly campanulate, 

ca. 7mm long, parted for a little less than half into oblong lobes rounded- 

obtuse at apex, not membranous at margin, calyx in fruit ovoid- Silas real, 

sacciform; corolla blue-violet (sky blue), medium-large, tube 17/,—17/3 (to 
1 bo times) as long as calyx, limb campanulate, 6—7 mm across, with oblong 

lobes rounded at apex; scales oblong, rounded at apex, densely short-hairy, 

3mm long; anthers 3—4 mm long, disposed below scales; nutlets ca. 4mm 

long, gray, with acutish wrinkles, finely dotted-tuberculate on surface, beak 

compressed, obtuse. June. 

Steppe and stony slopes, roadsides. — European part: Bl. (Nikolaev), 
Crim.; Caucasus: W. Transc. (Abkhazia, Tsebel'da, weedy places). Gen. 

distr.: Bal.-As. Min. Described from "Southern Europe;'' only later 
Reichenbach (Pl. crit. III, 84) reported that the species grew predomi- 
nantly in Greece, but Gusuleac did not list even one locality in Greece, 

discounting Thrace. Type in Berlin. 

2. A, ineana Lidb. Fl. Ross. Il (1849) 117.— A. angustissima GC. 
Koch in Linnaea, XXII (1849) 633; Gusul. l.c. 239.— A. gmelini var. 
armeniaca, Kusne) i Mate il avi. LV 21(1913 260. — les Gustleeiercs 
tab. Il) f£. A—B). 
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Perennial or biennial; very close to the preceding species, as correctly 

noted by Kuznetsov, being an intermediate between A. leptophylla, 

A. gmelini and A. ochroleuca. Flowers blue and thus distinguished 
from A. ochroleuca, but resembling it by the coriaceous rim along 

margins of sepals. Hairs denser at both surfaces of leaves and thus dis- 

tinguished from A. gmelini, but coarse and thug distinguished from 
A. leptophylla. Leaves narrow, linear as in A. gmelini, but shorter 

than in the latter. Corolla tube only slightly longer than calyx, as in 

A. leptophylla. 

Gusuleac emphasizes that the diagnostic character of this species, 

compared with A. leptophylla, is the more deeply cleft calyx (42—7/) 
as distinctly visible in the original Ledebour specimen. June. 

Stony slopes, river gravels. — Caucasus: S. Transc. Gen. distr.: Bal.-As. 

Min. (only As. Min. to Lycaonia in the west). Described from Pontus Range, 
Hemsin(C. Koch-type A. angustissima C. Koch); Rize (Nordmann- 
type A. incana Ldb.). 

Note. Itis very difficult to draw a line between this species and A. lep- 

tophylla in Asia Minor. 

3. A. gmelini Ldb. in Pand. Beitrage I (1820) 60 (62); Ldb. Fl. Ross. III, 

118; Kuzn. in Mat. Fl. Kavk. IV, 2 (1913) 258; Gusul. l.c. 92.— A. linea- 

folia d'Urv. Enum. pl. Archip. (1820) 20 et in Mém. Soc. Linn. I (1822) 
2VIG,= eo? Gusull, 1, @ tls, Is i, Gy Gane, theo ll, telo, S%5 tio As 

Perennial, biennial; stem well-developed, erect, 50—80 cm high, virgate, 

sparingly covered with appressed short bristles or subglabrous, usually 

slightly branching only above; leaves linear or narrowly lanceolate-linear, 

5—1l5cm long, 3—8mm wide, lower leaves gradually tapering at base, me- 

dian and upper leaves sessile, green above, sparsely covered with tubercles 

bearing short firm bristles, short-bristly along midrib, otherwise glabrous, 

long-thin-acuminate at apex. Inflorescence a smail narrow panicle, rarely 

broadly paniculate when stems strongly branching, with very small bracts; 
cymes dense only at beginning of flowering, later elongating, loose; calyx 

subsessile, in flower 4—5 mm long, narrowly campanulate, greenish, re- 

motely covered with appressed short bristles mainly along margins of 

lobes, parted for /;—/ into oblong-lanceolate, obtuse teeth, nearly without 
membranous margin, calyx in fruit spherical-ovoid; corolla violet, medium- 

large, its tube nearly twice or 13 times as long as calyx, limb 7— 10mm 

across, with ovate lobes rounded at apex; nutlets 4mm long, subhorizontal, 

semi-ovoid, with rather acute apex, acutely rugose and finely dotted-tuber- 

culate. June—July. 

Sands of large rivers and maritime sands in steppe zone.— European 

page wile Vie Dnp ee Vea Don, ies eln yDon> Caucasus-aCisce Genwdistr: : 

Bal.-As. Min. (Balkans). Described from the Don. Type in Leningrad. 

4, A. ochroleuca M. B. Fl. taur.-cauc. I (1808) 125 p.p., em. Ldb. 

Bl eCOSSheuly IO SB oisish) Hi voip aliVEn Samp Hy Pes olimdal Nous vreaiS. 22.98 

[oh [O68 Luzi, iia IMI, Tl, Ie, IDWS 2, 2oO0r Greil Il@e> O25— ies s IB 

Mag. tab. 1608. 

Perennial or biennial; stem 40—80 cm high, thin, stiff, virgate, subglabrous, 

sparsely covered with small curved bristles, more or less strongly branching 
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above, sometimes paniculately so; leaves usually lanceolate-linear to sub- 

linear, greenish, sparingly pubescent, sparsely covered above with white 

tubercles bearing short firm appressed bristles, subglabrous beneath, with 

short bristles only along midrib, 4—8 cm long, 5-10 mm wide, lower leaves 

gradually long-tapering to petiole, median and upper leaves sessile, all 

leaves acute. Cymes at first dense, capitate, soon elongating and becoming 

looser, forming a narrow small panicle, with very small bracts; calyx 

subsessile, in flower narrowly campanulate, ca. 7mm long, greenish, 

appressed-short-bristly, parted for half into oblong obtuse teeth with 

narrow but distinct membranous ribs, short-ciliate at margin towards 

apex, calyx in fruit broadly ovoid, 7-9 mm long; corolla yellow, medium- 

sized, tube slightly longer than calyx (/3—'/4)s limb 7—10mm across, with 

ovate lobes rounded at apex; nutlets 3mm long, obliquely ovoid, acutely 

rugose and dotted-tuberculate. May—July. 

Sands and in steppes, rarely on stony slopes. — European part: L. Don, 

L.V. Endemic. Described from the arid Caspian- Caucasian steppes. 

Type in Leningrad. 

Note. This typically narrowleaved species resembling A. gmelini 

grows only along the Donets and Don Rivers, probably also on the Lower 

Volga (I saw the Claus specimens from the steppes of Astrakhan) and 

possibly on the lower Donets. Further to the west is the habitat of the 

broadleaved and more pubescent, grayish race, with larger leaves and larger 

fruiting calyces, described as the independent species A. pseudoochro- 

leuca Shost. The notion that this western race is the result of hybridi- 

zation with A. officinalis (A. procera) is highly probable. I saw 
specimens (Khotin district, Lipkany, collected by K. Keichel, 1898) with 
distinctly light blue flowers and broad leaves that were very similar to 

the hybrid of A. officinalis XA. ochroleuca (A. baumgarteni 

Nym.). It is possible that the narrowleaved Don race is not the formal 

type of A. ochroleuca and that a mistake was made here. The speci- 

men which was apparently Bieberstein's original with the inscription ''in 
apricis herbidis caspico-caucasicis inque Armenia’ actually belongs to 
the broadleaved race. The North Caucasian (Kuban) specimens are broad- 
leaved and more like A. pseudoochroleuca than the Volga-Don steppe 

race and hence it is possible that this species was not validated. It might 

have been better then to describe the Volga-Don race as a new species. 

5. A. pseudoochroleuca Shost. in Tr. N.-d Inst. bot. IV (1941) 199. — 

A. ochroleuca var. legitima Schinz, Enum. pl. Transsilv. (1866) 

465.— Al ochroleuca Gusul. 1.c. (pi p.). A. pustulatavPaczemviat. 
Fl. Bess. (1912) 60—62, non Schur. 

Perennial; stems 30—60 cm high, branching, coarse-scabrous, with the 

common subappressed bristles; leaves acute at apex, undulant at margins, 

coarse-scabrous at both surfaces, evenly beset with thick semi-appressed 

bristles; lower leaves oblong, 5.5—15 cm long, 0.5—2 cm wide, tapering at 

base to a winged petiole, medium and upper leaves sessile, oblong-lanceo- 

late, 4—15 cm long, 0.8—2.3 cm wide. Cymes leafy, short in flower; pedicels 

up to 2mm long; calyx tubular-funnel-shaped, 6—8.5mm long, up to 15mm 

long in fruit, tube whitish above with dense appressed bristles, parted nearly 

to middle into obtuse teeth with scarious and ciliate rim at margin; corolla 
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yellow or bluish, glabrous, tube 8—10 mm long, the limb 9-11 mm across, 

with oblong lobes, 3—4mm long; scales ca. 2mm long; anthers ca. 2mm 

long, on 1 mm long filaments; nutlets obliquely ovoid, 3mm long, rugose, 

dotted-tuberculate on the entire surface. May—July. 

Calcareous steppe slopes.— European part: Bes., M. Dnp., Bl. 

Endemic. Described from the Moldavian SSR (Kolkotova Balka 4km north- 

west of Blizhnii Khutor, flowers, 28 VII 1930, Opperman). Type in Kharkov. 

Note. As the author noted, this species differs from A. ochroleuca 

in its wider cauline leaves, hairy at both surfaces, larger fruiting calyx, 

and other characters; but the original Bieberstein specimens are as re- 

ported in the preceding Note. On the other hand a broadleaved, western 

race of this kind was earlier described under the name A. baumgarteni 

Nym. 

Series 2. Homotrichae Gusul. l.c. 85 et 97 (pro sect.).— Biennials, 

rarely perennials. Hairs rather long, regular, without short down between 

them. Anthers disposed under scales. Stigma clavate. 

6 Ay Cttleiaeikig IL, Sos jolk (L758) UGS Iolo, iil, Wess, Wi WT (jo, i.)P 
Siadal oa mEe hee 229N( pep.) Kuzne in Mata Mis) Kayke WiVei2)) Zod Grosse. 
ipl, IKeawk, IML, JOO, = ies 9 isClalo, Ike, 1M, Geico, 2OWIll, vaio, LOS, 1 J 

305 Gusul. l.c. tab. I; Stankov and Taliev, Opred. ris. 437. — Exs.: GRF. 

No. 327. 
Biennial; stem tall, 40—100 cm, angular, sparsely and rather long spread- 

ing-hairy, greenish, usually branching above; leaves usually undulant at 
margin,appearing angular -dentate, broadly lanceolate or lanceolate,5—10(12)cm 

long, usually more than 1 cm wide, rather delicate, soft, greenish, sparsely 

spreading -hairy, with curved bristles borne at upper surface on small white 

tubercles, acute, lower leaves tapering to a more or less long petiole, upper 

leaves sessile, even slightly amplexicaul. Inflorescence paniculate, more 

or less large, with small, lanceolate-linear, ciliate bracts; cymes dense at 

first, capitate, later elongating, loose, up to 10cm long; calyx subsessile, in 

flower 5—7mm long, parted to middle into lanceolate acute lobes, in fruit 

broadly ovate, sacciform, grayish long-bristly; corolla violet, rather large, 

tube a little or 19h times exceeding calyx, the limb 7—10mm across, with 

ovate lobes; style distinctly exserted from calyx; nutlets obliquely ovoid, 

ca. 4mm long, gray, acutely transversely rugose and finely dotted-tubercu- 

late. June—July. 

Weedy places, kitchen gardens near roadsides, field edges, exposed cliffs 

in forests and steppe zones, mainly in the taiga, but may occur in the steppe 

and especially in the damp regions of the Caucasus as an introduced plant. 

It grows for the most part in the northwest, but it may reach the forest zone 

of the Volga. (It often vicariates with the very close A. procera Bess. 

in the steppe zone). — European part: Balt., Lad.-Ilm., U. Dnp. U.V., 

V.-Kama, V.-Don, Transv.; Caucasus: Cise. and Tal. (very rare, intro- 

duced). Gen. distr.: Centr. Eur., Bal.-As. Min. (Balkans). Described 
from Europe. Type in London. 
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7. A. procera Bess. Enum. pl. Volhyn. (1822) 8; Gusul. l.c. 98.— 
A. stricta Herbich in Flora (1855) 641.— A. officinalis Ldb. FI. 
Rossnelil) (1849) die (os p.): 9 Shimaillio arte 22.98 (oso) alten n@ snl enlaces 
tab. MW; Rchb. lc.) Hilt Germ QV tabahOle eas tie xcebaenitzamintcinbs 

Europ. 

Biennial; closely related to the preceding species, representing a more 

xerophilous, steppe race; stem high, short-hairy, grayish; leaves thicker, 

grayish, directed upwards. Inflorescence usually narrower, compressed, 

when stem strongly branching then broadly paniculate; cymes very dense 

in fruit, spicate, with approximate, often overlapping calyces; calyx grayish- 

hairy, smaller and less inflated, the teeth somewhat obtuse; corolla small, 

tube slightly exserted from calyx, the limb dark, 5—7mm across; style not 

exserted from calyx after falling of corolla; stigma more clavate than 

in A. officinalis; nutlets 4mm long, shorter than in the preceding 

species. May—July. 

Cliffs, meadows, sands, stony slopes. — European part: M. Dnp., U. Dns., 

Bl., L. Don?; Caucasus: Cisc. Gen. distr.: Bal. As.-Min. (Balkans), 
Centr. Eur. (locally introduced from Germany). Described from Volyn' 
and Podolia. Type in Leningrad, cotype in Kiev. 

Note. It is doubtful whether this species constantly differs from 

A. officinalis. It is more or less definitely distinguished only in fruit, 

when the characters of compact cymes and short style are obvious. It is 

difficult, nearly impossible, to distinguish it in flower, for even in A. offi- 

cinalis there are individuals with smaller flowers. The drawing by 

Gusuleac does not show the characteristic cymes. All the characters 

mentioned in the text (pp. 98—99) which he emphasized as being typical for 

A. procera, such as the pubescence of the bracts and calyx, are present 

in A. officinalis. The calyx-teeth are also acute in A. procera 

and hence even this feature, noted by Hegi (UD EI 13502 Ge inaebiae Key), 

is not significant and Gusuleac ignored it. 

It is assumed that A. procera originated as a hybrid between A. offi- 

cinalis andA. ochroleuca or between A. officinalis and A. lep- 

tophylla. The latter combination gave rise to an enigmatic species 

described under the name A. agardhii Lehm. (Asperif. (1818) 241), 
which was partly recognized by Gusuleac, who reported its locality as 

Siberia. He recorded this hybrid for Simferopol, and described the hybrid 

Aoificinalis XX Ay och role ucal > Al baum giant enin( Nyame Conspe 

Fl. Europ. (1881) 510) as follows: pubescence! of Ay officinalis vor 

more or less of A. ochroleuca; calyx lobes obtuse, not membranous- 

rimmed towards apex; corolla pale violet, yellow or variously colored; 

occurs in Transylvania but also unquestionably in the USSR (see Note to 

A. ochroleuca). 

Section 2. BUGLOSSUM (Gaertn.) Rchb. Ic. Fl. Germ. exc. I (1830) 343; 
DIGS Ieicorslig, eG ASR ICbvAM, sha Wen, IMI, Ie. IDS 2 AG. = (Geis Buglos- 

Sum Gaertn. De fruct. 1(1788) 322, tab. 67; subgenus Buglossum Gusul. 
l.c. 76.— Calyx dissected to base. Corolla limb as long as tube or longer. 
Nutlets straight, netted-rugose, with basal areola of attachment. Scales 

densely covered with long (up to 2mm) hairs. 
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8. A. italica Retz. Obs. 1(1779) 12; Ldb. Fl. Ross. III. 119; Boiss. 

HimoOr ive 54 schmialio. bie le 230: Kuznesin Mat. Hills Kayvkee Ve. 2: 

264: Gusul. I.c: 105.— A. azurea Mill. Gard. Dict. ed. VIII (1868) 9; 
Grossg., Fl. Kavk. III, 260.— A. paniculata Ait. Hort. Kew. I (1768) 
i eve nMNore mean Gaeta Ca tab. Ol uith 2.) Le. 7 Ota lVlage tao. 

BGS Ilalos Ue, ~ LML, (ESiereny” PROVANOLS Teele OSA 3e5 OE Jekeyent INNS IMLS WR Se) aed 

3143; Gusul. 1. ¢. tab. VI.— Exs.;: Pl. Palaest. exs. No. 155. 

Perennial; root thick, multicipital; stem thick, erect, 40—100 cm high, 

usually spreading-paniculately branching, with long, coarse, spreading 

bristles; radical leaves 10—30 cm long, up to 5—6 cm wide, oblong-elliptic, 

gradually tapering at base, with sparse but long and very coarse bristles; 

cauline leaves oblong-lanceolate or lanceolate, median and upper leaves 

sessile, all acute and bristly. Inflorescence paniculate, partly leafy; 

cymes loose, few-flowered, very early straightening, only below with small 

bracts; pedicels distinct, bristly; thickening and elongating to 0.5—1 and 

even 1.5cm in fruit; calyx in flower 7—10 mm long, subtubular, dissected 

to base into linear, acute, long-white-bristly lobes, becoming lanceolate and 

reaching 15(18)mm in fruit; corolla rather large, sky-blue, tube slightly 

longer than calyx, the limb 10—15 mm across, nearly flat, with ovate-semi- 

orbicular lobes; scales protruding, white, villous; style exserted from calyx 

after falling of corolla; nutlets large, ca. 7mm long, trihedral- oblong, with 

abrupt ventral keel, rugose with large angular wrinkles on the inflated wall 

and sides, beakless, nearly obtuse, slightly tapering beneath under basal 

ring,brown. April—May. 
Fields, deserts, gardens, irrigation ditches, sometimes in crops in arid 

non-irrigated serozem or montane chestnut soils in Central Asia. — 

European part: Bl., L.Don, L.V., Crim. (mainly at the southern coast); 

Caucasus: mainly in the eastern part, but sometimes also in the west; 

Centr. Asia: everywhere up to 43—44° N., in oases. Gen. distr.: Med., 

Iran., Bal.-As. Min., Ind.-Him. Described from Italy. 

307 

Section 3. BUGLOSELLUM Gusul. 1. c. 76, pro subgen. — Section 

Buglossum Rehb. DC. Kusn. l.c. (ex parte quo ad species annuas). — 

Annuals. Calyx dissected nearly to base. Corolla limb large or (in the 

USSR) smaller than tube. Scales covered with fine hairs shorter than 

scales. Nutlets straight or slightly curved, obliquely ovoid. 

9. A. thessala Boiss. et Sprun. Diagn. I, 11 (1849) 99; Boiss. Fl. or. 
VG O-wicizne mat. a htleaKaniey MV 2y (L913) 263) Shimallgsa Ele | M2310; 

Lipsiiiinwn re. Bot ~oadaypomlin 2h ss 20s Gusulaels canlOéa es lea: tGusule stab: 

WAMU 385, VAN AD, Gp elles | D265 ae EARS 
Annual; stem 10—40cm high, erect, robust, sparsely beset with spreading, 

308 short bristles, later becoming naked, usually branching below with short or 

elongate branches, spreading; leaves lanceolate, subentire, hardly or sparingly 
angular-dentate, lower leaves spatulate, gradually tapering to petiole and 

obtuse; upper leaves sessile, acute, 2—5 cm long, 0.5—1 cm wide, greenish, 

sparsely short-bristly, bristles borne on white rather large tubercles, coarse, 

acicular. Cymes few-flowered, loose, the young reduced, strongly elongating 

and loose in fruit, up to 15cm long; pedicels distinct, bristly, elongating 
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up to 1—2 cm in fruit and then slightly thickened; calyx in flower 5—6 mm 

long, tubular-campanulate, dissected to base into linear acute lobes sparsely 

covered with long white bristles, elongating in fruit up to 10mm, and then 

narrowly linear; corolla pale violet or bluish, small, tube as long as calyx 

or (in first flowers) up to 14 times as long, the limb campanulate, 4—7 mm 
across; scales oblong, 1.5mm long, densely covered with white acute hairs 

0.5mm long; style exserted from calyx after falling of corolla for 2mm 

(less than in A. stylosa), hardly exserted from fruiting calyx; nutlets © 

straight, 4mm long, 1—1.5mm wide, subcylindrical, with blunt keel ventrally, 

dorsally inflated and with longitudinal subvertical wrinkles, finely dotted- ~ 

tuberculate between wrinkles, slightly tapering at apex, somewhat tapering 

above basal ring. May—July. 
Stony slopes (?), weedy places. — European part: Crim. (near Feodosia, 

Kerch Peninsula); Caucasus: Cise. (only Taman'), W. Transc. (Anapa). 
Gen. distr.: Bal.-As. Min. (N. Greece, Bulgaria, Rumania). Described 
from Thessalia. Type in Geneva. 

Note. This species is very close to the following species and may be 

easily confused with it. It is also like Lycopsis arvensis in habit. 

It differs from A. pusilla Gusul. and Lycopsis by the straight nutlets, 

and from the latter also by the long style exserted from the calyx, the 

smooth, not transversely rugose, erect and not curved corolla tube and the 

limb with equal lobes. It is very similar to A. italica in the nutlets 

and all characters of the calyx and is unquestionably (phylogenetically) its 

annual derivative. 

I have not seen the type (a single specimen). In the Herbarium of the 

Academy of Sciences of the USSR there are two different specimens bearing 

this name. One (Salonica, flower, VI 1905, Adamovich) greatly resembles 

our Crimean-Caucasian plant, and the other (Kalampaka, Hagios Stephanos, 

flower, fruit, 4 V 1896, P. Sintenis, Iter thessalicum, No. 46) is definitely 

another species, with ovoid, finely netted-wrinkled nutlets, dense one-sided 

cymes, short pedicels and short style, with broad, dentate leaves — probably 

LEAF COMIEIS Webel eee es. Ik. 

309 10. A. pusilla Gusul. in Bul. Facult. de St. Cernaut, I (1927) 109.— 
A. stylosa var. Major Kusn. in Mat. Fl. Kavk. IV, 2 (1913) 263, non 
DG et Boiss) — el Gusule ives tabselves ts. AK Gietetabs ete eve 

Annual; similar in general to the preceding species but the leaves 

usually angular-dentate along margin, the nutlets more or less arcuately 
curved, obliquely ovoid, with arclike wrinkles,3mm long, Invar. elatior 

Gusul. the leaves are broader than in A. thessala, oblong, stem sturdy, 

15—20 cm high, branching nearly from base; invar. gracilis Gusul. stem 

is simple or nearly so, and the leaves narrower, lanceolate. May. 

Shores of the Black Sea, in sands.— European part: Crim. (Kerch 

Peninsula — var. elatior); Caucasus: W. Transc. (Pitsunda Cape — var. 
gracilis). Gen. distr.: As. Min. Described from Azov (Gmelin) and 
Amazia (Bornmiiller, No. 736 — cotype in Leningrad). 

Note. Kuznetsov had referredthis plantto A. stylosa as var. major; 

it is distinguished for A. stylosa by the scales covered with rather long 

white hairs and not very short papillae and also by the shorter style and 

smaller corollas. The authentic var. major DC. (Prodr. X, 48 and 
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Boilscier ror Wve 60h AL sip rune ra wBoiss. Diagn. 1, 11) (1849) 
98) differs from our species in the finely papillose scales,as in A. sty- 

losa; in all other characters it is like A. pusilla. All these four species 

represent different combinations of the same set of characters and all are 

very Similar to the genus Lycopsis. 

heeASmctvlosom la Ee letaucs canes i (lQ0S)eh23- DCs sProdr.o 49. 
IL@lo. IMIG INOS, WNL AOS IBXonisiss Mls ones WWW, Sie SianaaveMlten Ia NLS asi0)e 

iKgvaim, iia Mien, Il, ikem, IW, 25, 2622 Gusuill, Ib @, l@9o— Wee IM IB (Cente, 

lamcom ab eos whiChibn so laCrit VLE tos ObosGusul. Ic, talon Willies te 

JESIL, Gig swell, 2K 3k ale 
Annual; stem erect, simple or branching above, robust, with very sparse 

spreading short bristles, 15—40cm high; leaves lanceolate, rarely oblong- 

lanceolate in the very large individuals, angular-dentate along margins, 

very rarely subentire (in thin individuals), lowermost leaves withering soon, 
rather abruptly tapering to petiole as long as blade, the median leaves 

cuneately tapering at base, median and upper leaves sessile, 2—5 cm long, 

0.4—1.5 cm wide, lower leaves obtuse, the rest acute, green, soft, very 

sparsely covered with short, sturdy, acicular bristles borne on small white 

tubercles, bristles longer and slightly curved along margin of leaves. 

310 Cymes dense only at the beginning, soon becoming loose, straightening and 

elongating up to 10—15 cm in fruit, very loose; bracts few, lanceolate- 

linear, acute; pedicels distinct, bristly, reaching 0.5—1 cm in fruit, erect, 

rather thin; calyx in flower ca. 5mm long, sparsely grayish-appressed- 

bristly, dissected nearly to base into lanceolate-linear obtuse lobes, little 

elongating and markedly diverging in fruit; corolla violet, medium-large, 

tube twice as long as calyx, pink, the limb dark violet, 7—10mm across, 

with ovate lobes rounded at apex; scales protruding from throat, 1.5mm 

long, ovate, rounded at apex, short-papillose (nearly dotted); anthers grayish, 
large, with very small mucro at apex; style protruding from throat and 

scales, after falling of corolla exserted for 5—6 mm; nutlets arcuately, 

nearly horizontally curved, ca. 3mm long, 2mm high, slightly compressed 

laterally, with acute ventral keel, nerves straight below, arcuate in upper 

half, finely dotted-tuberculate between them, gray, basal ring smooth. 

May. 

Stony slopes, sometimes in crops. — European part: Balt., Bes., Crim. 

(north to Simferopol). Gen. distr.: Bal.-As. Min. (Balkans, except for 
Greece, As. Min.). Described from the Crimea. Type in Leningrad. 

Note. This species, which is easily distinguished by the special pu- 

bescence of the scales and the long style, is replaced in Greece by the 

allied species A. spruneri Boiss. and is encountered very often in Asia 

Minor. Transitional forms resembling A.stylosa, but with hairy scales, 

occur on the Kerch Peninsula (near Kerch, along the coast, Herb. Fischer). 

Section 4. CYNOGLOTTIS Gusul. 1. c. 77 (pro subgen.). — Perennials. 
Flowers small; calyx dissected to base; corolla blue with short tube and 

flat limb larger in diameter than the tube long. Nutlets straight, rugose, 

with basal ring. Scales dotted-papillose, short-hairy at sides. 
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12. A. barrelieri (All.) Vitm. Sum. pl. I (1789) 385; DC. Prodr. X, 
Ags db. Hie “Rosse li.) 1207) sBolsss HA aworse Vey hoo mormictle oy unt Emmis 
230) Kuzn in Mat. Hie (Kavk. lV) 2.200.) Gusulimi ce IN (ids tl oe One ie 

sum barrelieri All. Fl. Pedem. 1 (1775) 48.— Myosotis obtusa 

W. et K. Pl. rar. Hung. I (1802) 103.— Ic.: Bot. Mag. tab. 2349; W. et 
Ko Pl rar. Eunos tabs lOO sGusuls gis) co tale, SeiiC yt As Cath aiacit Paol. 

Bie tales Sacer co Ue. 
Perennial or biennial, monocarpic. Root short, not very thick, usually 

unicipital; stem 50—80 cm high, rather thick, erect, angular-furrowed, 

shortly downy-villous, grayish, usually appressed- or spreading- branching 

from the middle or above, with thin short branches; lowermost leaves 

large, oblong-lanceolate or spatulate, obtuse, gradually tapering to a more 

or less long petiole, median and upper leaves mostly lanceolate and acute, 

sessile, 3—7(10)cm long, 1—1.5 cm wide, usually finely angular-dentate 
along margin, rarely entire, finely gray-downy, slightly villous. Inflo- 

rescence usually a terminal distinct panicle consisting of many (even in 

fruit) short cymes with small linear bracts; pedicels short, thin, 2—5(7) mm 

long; calyx small, campanulate, gray-downy, in flower 2—3 mm long, in fruit 
up to 5—6 mm, dissected to base into oblong-linear, obtuse lobes; corolla 

small, typically short, Myosotis-like, tube shorter than calyx, 1—1.5mm 

long, the limb violet-blue, nearly flat, 7—10 mm across, with ovate- rounded 

lobes; scales ovate-orbicular, 0.6—0.7 mm long, dotted-papillose, shortly 

white-hairy only at sides; style very short; nutlets gray, nearly straight, 

slightly curved, 2—3 mm long, with long, straight nerves, slightly arcuate 
at apex, densely and finely tuberculate between nerves; basal ring thick. 

May—June. 
Stony slopes. — European part: U. Dns., Bes., M. Dnp. Gen. distr.: 

Bal.-As. Min., Med. (C. Italy, Dalmatia). Described from Italy. Type 
in Italy. 

Note. This unique species may be regarded as a hybrid of Anchusa 

and Myosotis (type M. suaveolens), but the best treatment would be 
to separate it into an independent genus since it is distinct among the other 

species of Anchusa particularly by its Myosotis-like short-type 

corolla which (even in aestivation although not often) is twisted as in Myo- 
sotis and not imbricate (see: Gusuleac, l.c. 117). It deserves generic 

status more than Lycopsis owing to the many characters distinguishing 

it from the section Buglosellum genus Anchusa. It might also be possibly 

linked to the genus Brunnera,as a special section Cynoglottis. 

Genus 1205. LYCOPSIS* L. 

L. Sp. pl. (1753) 189; Benth. et Hook. Gen. pl. II, 856; Gtirke in Pflanzenf. IV, 3, 115; Kuzn. in 

Tr. Bot. Muz. AN, VIII, 95; Mat. Fl. Kavk. IV, 2, 273.— Anchusa subgen. Lycopsis Gusul. in Bul. 

Facult. St. Cern. I (1927) 77 et 112. 

Calyx dissected nearly to base into 5 unequal bristly lobes slightly 

elongating in fruit, otherwise unchanged; corolla medium-type, slightly 

* From the Greek ly kos — wolf and opsis — appearance, vision; the name for some of the Boraginaceae, 

used by the ancient authors. 
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zygomorphic, the tube longer than calyx and limb, arcuately or geniculately 

curved (inside calyx), limb campanulate, lobes unequal; scales developing 

in throat, short-hairy; anthers included in middle of tube, subsessile; 

style short, included in corolla tube, not exserted from calyx after falling 
of corolla, stigma conical-capitate, 2-lobed; nutlets small, curved, obliquely 

ovoid, rugose, with basal, rounded, thickened ring. Low annual herbs, 

sparsely bristly; cymes loose in fruit, with lanceolate bracts. 

This genus is very close to Anchusa section Buglosellum Gusul. and 
should not be separated as an independent genus, but Bentham and Hooker 

emphasized that due to the ascending gynophore it and Gastrocotyle 

represent a transition to the Eritricheae. 

1. Leaves usually dentate. All parts of plant with longer hairs. 

Fruiting racemes denser. Calyx not stellately opening in fruit .... 

6 Sha oddilon Rasy BeBe tabs Semester terns Ce are cena Mt 1 1. LL. arvensis L. 

ts Leaves usually entire, broader. Hairs shorter. Fruiting racemes 

very loose. Fruiting calyx stellately opening .... 2. L. orientalis L. 

il, Ib arArenstigs 1b, So, joll, (758) ISOs IDC, Wiseclie, 96, B5s Iucly, IRL, exe ysieL 
Riles Shmmalvon lee Zale ee ow wiih hein ra203- las aa viemsas 

ssp. occidentalis Kusn. inTr. Bot. Muz. AN (1911) 96—97; Mat. FI. 

Kavk. IV, 2, 274.— Anchusa arvensis M. B. Fl. taur.-cauc. I (1808) 

123° IBoiss, JM, ore, Inv; 160s Cugwil, iim Iswl, Isaculke, Si Cem, i, dils,— 

few chps lcs Hin Germ. 6Vilietab. 109) f 1s Kuzn.,. op. cit) (19111) 

Table I, Figures 5—8; Gusul. l.c. tab. XII, f. C (corolla). 
Annual; stem 10—50cm high, erect, robust, simple or spreading-branching 

above, sparsely hairy, with horizontally spreading, rather long and coarse 

bristles; leaves lanceolate (linear-lanceolate in the weaker individuals to 

oblong-lanceolate), lower cauline leaves gradually tapering at base, median 

and upper leaves sessile, all leaves angular-dentate at margin and often 

undulant, mostly 3—7cm long, 4-15 mm wide, acute or obtuse, rather 

thin, green, sparsely covered with bristles on tubercles, some bristles thin 

and short, others thick and long, mainly along margins of leaves and on 

lower nerve (as well as on stem). Cymes dense, apical on stem and branches, 

paired or single, not forming a special panicle, few-flowered, relatively 

dense in fruit, slightly elongating; bracts lanceolate or lanceolate-linear, 

acute, as long as flowers, long bristly-ciliate at margin; pedicels short, 

bristly, reaching 5—10 mm in fruit, ascending; calyx in flower ca. 5mm long, 

313 lobes lanceolate-linear, long-white-bristly at margins, elongating in fruit, 

the lower lobeslarger, up to 15mm long, the entire calyx broadly ovate in 

fruit with diverging lobes; corolla violet, tube almost as long as calyx, 

curved in upper part or at the middle, smooth outside (not wrinkled), the 
limb 4—6 mm across, campanulate, oblique because of the unequal lobes, 

lobes short, semi-orbicular, upper lobes larger, 1—2 mm long, finely 

downy on outer surface; scales rather large, with long [?] white acute 
hairs; anthers small, oblong, ca. 1mm long, two disposed close to base of 

tube, 3 just below the middle; style short, much lower than calyx teeth, 

completely hidden in it and not extending above ripe nutlets; nutlets 

moderately curved, obliquely ovoid, ca. 3mm long, gray, netted-rugose and 

finely dotted-tuberculate between wrinkles. May—July. 
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Fields, waste lands, kitchen gardens, roadsides. — European part: Kar.- 

IGEN, ID IP eClle, Wselkig, IGevel ikem, Wi, IDay.5 Wo Vox WorlDieim, Wocikeina, 

U. Dns. Gen. distr.: Centr. Eur., Bal.-As. Min. (Balkans). Described 
from Europe. Type in London. 

2 orientalisele.) Spyepl. (53) 3 9-mledbyeHla sos sae Lieuel22me 
if. anyvenis ls) spp. oO nuentia las On Ktzes anor eBot. Sadan xem2ilor 

Shmal'g., Fl. Il, 231; Kuzn."in Tr. Bot. Muz. AN (1911) 104; Mat. 7, 

Kavk. IV, 2 (1913) 287.— Anchusa orientalis Rchb. Ic. Fl. Germ. 
XVIII (1858) 63; Boiss. Fl. or. IV, 161; Gusul. l.c. 114.— L. micran- 

tha db; in Pand. Beitr. (1820)65.— 1. er ecital diUrv.Archipa@ieed) 
22) (Pe De ee aurea Stev. sin) Bulle) isocs Nate. Mose. <n issn) amen 
le. > Rehbs les Pl Germ, Vill, tabs 09s) Kuzne op. cit.) (191s) Mhableme 

Figures 9—10. 

Annual; much resembling the preceding. Pubescence (bristles) shorter 

but usually thicker; stems usually furcately branching; leavesnearly always 

entire but sometimes dentate, broader (onthe average). Fruiting racemes 

elongate, loose; pedicelslonger, calyx in fruit with lobes nearly stellately 

opening; corolla blue, smaller, tube curved above middle, the limb more regular; 

nutlets more densely and uninterruptedly finely tuberculate. May—July. 

Fields, kitchen gardens, wastelands, roadsides, etc. — European part: 

My Dnp. Bik.) Don) de: Vie, Ve,Don, iransy,,, (Crim; Caucasus nearly; 

everywhere; Centr. Asia: nearly everywhere. Gen. distr.: Med., Bal.-As. 

Min., Arm.-Kurd., Iran., Ind.-Him. Described from the East, probably 

from Armenia according to Tournefort. Type in London. 

Note. The real differences between this species and the preceding one 

are indistinct and hence Kuznetsov combined them into one species. He 

distinguished them, however, as two subspecies and added var. inter- 

media as the intermediate between them. Nonetheless, from the herbaria 

it can be seen that at times he wrote the names L. arvensis L. and 

L. orientalis L. as if he were distinguishing two species, e.g., 

L. arvensis var. intermedia, although according to his book it would 

have been necessary to write L. arvensis spp. orientalis var. inter- 

media. When he wrote L. arvensis L. onthe label it is unclear 

whether he assumed the species sensu lato (as it appears in his book) or 

as the narrow taxon L. arvensis ssp. occidentalis Kusn. For this 

reason his labels in the herbaria are of little help in determining how he 

actually distinguished these species (subspecies). As a result all authors 

have accepted the race with broad and entire leaves, furcately branching 
stems, loose fruiting cymes and stellately open calyces in fruit as L. orien- 

talis,a race common to the southeast of the European part of the USSR, 

the Caucasus and Central Asia. The trouble is that both of these races 

may be introduced as weeds by man from the original distribution area of 

one race to that of the other. For example, in the mountainous regions of 

the Caucasus there undoubtedly occurs L. arvensis although originally 

only L. orientalis grew there and in Central Asia. I saw the narrow- 

leaved forms (with dentate leaves) in Transcaucasia as well as in Central 

Asia. The three species L. micrantha Ldb., L. erecta d'Urv. and 

L. taurica Stev. were described from the Crimea, but according to the 

material in the Herbarium of the Botanical Institute of the Academy of 
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Sciences of the USSR there is no other independent race in the Crimea. 

L. arvensis and even more L. orientalis are common to this area. 

Genus 1206. PHYLLOCARA* Gusul. 

Gusul. in Bull. Facult. St. Cern. I (1927) 119. 

Calyx dissected nearly to base into 5 lanceolate lobes elongating and 

stellately spreading after fruiting, otherwise unchanged;corolla medium- 

type, small, with tube exceeding calyx, limb small, shorter than tube, narrowly 

campanulate, with very short obtuse lobes; scales very short-papillose, 

oblong-trapezoid, obtuse at apex; anthers hidden in corolla tube; style rather 

short; nutlets reniform-curved, horizontal, low, netted-rugose, with short 

obtuse apex, and with ventral, elliptic-oblong attachment-ring. Low, annual, 

bushy, branching herbs, with thick stems; leaves crowded, oblong. Cymes 

dense, not exceeding leaves, provided with large bracts. Calyx covered 

with long white acicular bristles. In habit and characters resembling 

Gastrocotyle. Distinguished from the species of Anchusa in habit, 

the ventral attachment of the reniform-curved nutlets, and the stellately 

spreading calyx. 

ieee aucheri(DCe.) Gusuly 15 ce. 120,— Anehusia auicherid DC, Prodr 
xe(346)) 49 Boiss. Ml. or. IV, 158s Kuzn) in) Mat. Wi Kavk: IV, 25.2698: 

Annual; stem 10—15 cm high, thick, furcately spreading-branching from 

base, with short branches, subglabrous, sparsely spreading-short-bristly; 

leaves oblong, large for the size of the plant, 4—8 cm long, 1—2 cm wide, 

cuneately tapering at base, obtuse at apex, usually finely angular-dentate 

at margin, flat, thick, green, above with semi-spreading, acicular bristles 

on large white tubercles, subglabrous below, leaves crowded at apex of 

short branches. Cymes disposed among branches and leaves, not forming 

panicle, fruiting cymes erect, dense, 3—5 cm long, provided with large 

oblong bracts exceeding flowers; pedicels short, thick, recurved; calyx 

o—6 mm long in flower, nearly scarious, dissected nearly to base into 

narrowly lanceolate, long-acuminate lobes with long white acicular bristles 

along margins, not falling in fruit, stellately open with triangular-lanceolate 

spreading lobes; corolla with tube broadening above, iL times as long as 

calyx, pale, limb 2.5mm long, with suberect, ovate, rounded, obtuse lobes, 

pale red-violet; scales 1.2 mm long, trapezoid-oblong, obtuse, finely papillose, 

without hairs; anthers oblong, obtuse, 2mm long; style within corolla tube, 

7mm long; stigma capitate, rarely passing gradually to style; nutlets reni- 

form, 6mm long, 2.5mm high, yellowish-gray, largely netted-rugose, finely 

tuberculate between wrinkles, apex rounded-obtuse. May—June. 

Stony slopes. — Caucasus: S. Transc. (formerly Kars district, near 

Karakurt). Gen. distr.: Arm.-Kurd. Described from Mesopotamia and 

Taurus Mountains (Osh). Type in Geneva. 
Note. Koch erroneously reported this species for the Crimea (obviously 

mixing the words Tauria and Taurus) and consequently Gusuleac placed it 

* From the Greek phyllon — leaf and kara — head. 
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among the European species of Anchusa. Kuznetsov figured that it could 

be found somewhere in the mountainous part of the Crimea, but this appears 

highly improbable. 

Genus 1207, GASTROCOTYLE* Bge. 

Bge. in Mém. Acad. Sc. Pétersb. sav. étrang. VII (1854) 405. 

Calyx dissected to base into lanceolate, long, coarsely white-bristly 

lobes, after falling of corolla lobes stellately spreading; corolla pale blue, 

hardly longer than calyx, short-type, tube short, limb campanulate to 

obtuse lobes; scales small, ovate, papillose, notched-cleft above or rounded; 

anthers sub-globular, cordate at base, 0.5mm long, with small mucro at 

apex, subsessile in tube of corolla below scales; style very short; stigma 

entire, thick, gradually passing into style, not capitate, rather claviform. 

Nutlets mostly 2, rarely 1 or 3—4, horizontal, curved, nearly reniform, with 

ventral attachment, ring large, oval, thick and slightly dentate at margin, 

elongating at ventral side of nutlet, apex short, obtuse (when viewed from 

the side), gray, slightly netted-rugose and densely finely tuberculate; 

basal gynophore formed as a white inflated rim — probably expansion of 

the hypogynous disk (nectary), flat at base, the short style reflexed from 

this rim to the side. Annual herbs, with spreading stems, coarse-bristly. 

Flowers small. 

Note. We disagree with Brand who referred this genus to the tribe 

Eritrichieae (Cryptantheae) on the grounds that the gynophore was ''pyra- 
midal, with 4 deep, lateral depressions.'' The elevation of the torus is 
very slight; when the nutlets are ripe the disk, i.e., the nectary, lying 

under them, is thickened and simultaneously elevates them; if there are 

only 2 nutlets the disk swelling under them shifts the style horizontally 

to one side. Our genus is very close to Anchusa and especially to those 

species separated as the genus Phyllocara Gusul. 

Boissier's note (1. c.) about the nutlets was due to an oversight. He 

took the gynophore (torus) as it appeared after the nutlets have fallen and 
described the nutlets as similar to those of Paracaryum. The thickened, 

inflated margin is actually the swollen, nectariferous ring and not the wing 

of the nutlet. 

1. G. hispida (Forsk.) Bge. in Mém. Acad; Pétersb. sav. étrang. VII 
(1854) 405; Lipsky in Tr. Bot. Sada, XXVI, 478.— Anchusa hispida 
Forsk, Ely aegypt. arab. (17,75)'40; DE. Prodre X50; Boiss. Hl asoraeivE 
158; Muschler, Man. Fl. Egypt. (1912) 796. 

Biennial; root very thin, vertical; stems few (more precisely, stem 

branching from base with branches nearly equal to main stem), obliquely 

ascending in the spring, with solitary flowers in the axils of nearly all the 

leaves, later (summer) becoming procumbent and due to the development 

of short axillary branches appearing as spikes, 5—25 cm long, hairy with 

few spreading soon falling bristles; leaves narrowly oblong or lanceolate- 

* From the Greek gaster — stomach and cotyle — cup. 
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oblong, obtuse, angular-dentate at margin, sometimes slightly undulant, 

317 lower leaves longer, up to 6—7 cm long, slightly tapering at base, other 

leaves sessile, 6—12 mm wide, somewhat reduced towards apex of stem, 

slightly fleshy, sparsely covered at both surfaces with coarse, spreading 

bristles, some longer, borne on large tubercles, the others smaller, lying 

between them, the much later upper leaves especially bristly. The spring 

axillary flowers on short recurved pedicels, the summer flowers (in spike- 

like axillary cymes) sessile; calyx 3mm long; corolla 3.5mm long, the 

limb 2—3 mm across, lobes oblong, ca. 1mm long; nutlets ca. 4mm long, 

reniform-crescent-shaped, slightly compressed at sides, 2mm long, light 

gray, with few acute nerves or wrinkles and large tubercles between them. 
April. 

Salinized weedy places in desert oases, roadsides, etc.— Centr. Asia: 

Naralic, Kyzo kK) Pam Alls) i. oh. Ar. -Casp., Balkhs ‘Gen; distr. : 

Med., Iran., Am.-Kurd. Described from Kyz. K., from the Yana-Darya. 

Type in Leningrad. 

Genus 1208. NONEA* Medic. 

Medic. Phil. Bot. I (1789) 31. 

Calyx parted for /,—'h into triangular, more or less long-acuminate 
teeth, in fruit sacciformly-swollen with nutlets inside invisible from the 

outside; corolla medium-large or small, tube usually as long as or shorter 

than the calyx, the limb long-campanulate, narrowly or broadly so, appro- 

ximately as long as tube, shortly-lobed with lobes mostly entire; scales 

small, velutinous, long-hairy or laciniate (most authors write that the 

scales are found in the middle part of the tube, we find the scales at the 

upper margin of the tube); anthers usually at the same level as scales, 

oblong, obtuse; style not exserted from throat; stigma elongate-claviform, 

2-lobed. Nutlets usually dark, rarely straight, often half curved or reni- 

form, subhorizontal or if completely so then with ventral keel, longitudinally 

or transversely rugose or netted-rugose, glabrous or more or less hairy- 

downy, with smooth or ribbed and dentate basal ring. 

Note. Nonea differs from Anchusa only by the more elongated, 

funnel-shaped corolla limb, short-lobate only at apex. 

1. Nutlets straight, vertically oblong, obtuse, with longitudinal wrinkles 

or smooth; attachment-ring to gynophore thin, smooth, finely downy, 
318 with entire lower margin (typical representatives of the section 

Orthocaryum DC.). Annuals; leaves more or less dentate; calyx- 

teeth rather long, thinly-acuminate; corolla medium to large...... 7 

ate Nutlets more or less curved, with obtuse apex laterally compressed, 

NEttEUErUSOSE OLTSIMOOLM 1.5 Ataycn a tees omen tee) Marotta te tloten cits hehe (ante Mare tclioe) o. 
2. Corolla violet-pink, with well developed, broadly campanulate limb, 

4—8mm across. Nutlets 3—4mm long, smooth, gray, more or less 

Go wily Amey Mis meyer ei ponent MANO LEIEN A). AN. Paese) 2 euere 5. N. rosea (M.B.) Link. 

* After the Erfurt physician and botanist J.P. Nonne, who lived at the end of the 18th century. 
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10. 

Corolla yellow (very close taxa, probably races of one species) ... 3. 

Corolla relatively large, the tube markedly protruding from the 

calyx, limb 10—15 mm across, broadly campanulate. Stems usually 

densely long-bristly with spreading bristles. Leaves strongly 

dentate.) (Baul ranses)) 3. N. setosa (Lehm.) Roem. et Schult. 
Corolla smaller, tube not protruding from calyx, limb slightly 

Gev eloped |e we ash Base Rev Speke We vas: cakes cch sive Gash oh Shean GN oreo eee ee 4, 

Upper campanulate part of limb protruding from calyx, 5mm 

across. Bracts ovate,large. Cymes loose, long. Calyx (15mm) 

1% times as long as in the following. Slightly bristly plants, 

maialhy’ mig (CISCHUOCRSHS 656666608000 6 6 2. N. lutea (Desr.) Rchb. 
Corolla smaller, but sometimes the same. Cymes in fruit short, 

dense. Bracts lanceolate. Calyx 8—10mm long in fruit. Small 

andl bpreistiky. plants see 4, N. flavescens (C. A. M.) Fisch. et Mey. 
Nutlets semi-curved, bent but not horizontal, smooth or nerved 

but without net of wrinkles along back; attachment-ring smooth, 

finely downy or obscurely ribbed and hardly dentate along lower 

margin (transitional species from Orthocaryum to Cryp- 

Ee er a) eg ee Sis ig Ey SOP CONE NA le AE er 6. 

Nutlets horizontal, usually netted-wrinkled along back, rarely 

nearly smooth and rugose only at sides; ring often thickened, 

with transverse ribs and dentate along lower free, sometimes 

indistinct (i. e., very narrow) margin, sometimes margin high 
PUES TINOOTME NS slsicitie| Zoe onkcha eiue dente be) (othieh on sede) <el uten giles Rolncm cts ek cues MCCS 10. 

Corolla small, inconspicuous, the limb to 3mm across. Annuals... 7. 

Corolla with broadly campanulate limb ca. 10mm across. 

Nutletsisemicuiryedsmusese | (Galcasus)) ie) ster eee 8. 
Nutlets (ripe) quite smooth, without wrinkles, markedly curved 

but not horizontal; attachment-ring thin, entire, finely downy. 
Corolla whitish, 6 mm long, limb 2mm across. (Turkmenia) 

BS AEN Mm hort Teme TSR OMELET SCSCE-AS RR OF oh HU ISe Rue 7. N. turcomanica M. Pop. 

Nutletsisubhorizontal om horizontal) dowmnya ius sence eee 

Re en res rae Rem Suc Mone ei nner Raat 9. N. melanocarpa Boiss. f. macra Boiss. 

Annuals. «Corolla violet=roOS@ ere eis ges a ele) eta tenes) ar eee ee 8). 

Perennials or biennials. Corolla yellowish-white. Calyx dis- 

tinetly downy. watheshort teethsu(Dacestan) eas sie) ines enone 
Serta Tar ah Alsat Sica eaeah Rar tla a ene aan eet an 1. N. alpestris (Stev.) G. Don. 
Calyx-teeth short, as in the preceding. Glandular-downy (in 

various densities) plants with more or less numerous additional 

long bristles, at least in the upper part of the stem and on calyx. 

Nutlets semi-curved as in the preceding (in the subalpine belt of 

Wine Gattis CAUCASUS) 56566605056 50000 6. N. versicolor (Stev.) Sweet. 

Calyx-teeth long, thin-acuminate. Plants shortly glandular- 

downy without long bristles. Nutlets nearly straight, 3mm long, 

rugose at sides (only near Kagizman) ...... *N. karsensis M. Pop. 

Nutlet horizontal and reniformly curved, finely netted-rugose; 

attachment-ring nearly indistinct, very low. Annuals; corolla 

Veuve smalllem (Cirimeavand hy deranseaucasia) eo) eisai lea anea enema 
Set cd Sear ARCIRAE OD Sie ee Se EE 16. N. ventricosa (Sibth. et Sm.) Griseb. 
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16. 

AW i 

Nutlets although horizontal not reniformly curved ........... hile 

Nutlets curved, downy; attachment-ring very low, dark, obscurely 

mp DeCdrancdaycicypri nel vir tOOLMSR say erate ese ial cans. Ne) Hoe Nel vero aia Slaretemes 

58 are Are it Rae ee Rees 9. N. melanocarpa Boiss f. macra Boiss. 
Attachment- ring higher, distinctly toothed, with acute transverse 

ribs, sometimes high and smooth but then nutlets netted-rugose.. 12. 

Annuals Corolla smiallhicarely mediumssized, 2s 444.22 4 4.06 eee 3}. 

Perennials, (Corolle, claws macl Ore miGlet oooh ooo obo ooo 15, 

Leaves oblong-lanceolate. Corolla white, narrow, inconspicuous . 14. 

Leaves narrowly lanceolate, long-ciliate at margin. Corolla 

blue- or red-violet. Nutlets completely smooth at back, rugose 

at sides. (Deserts and semi-deserts of the Caucasus and Central 

PANG iia) BMPMR ETP ar NES 8 seeder hon lad Bh To 10. N. caspica (Willd.) G. Don. 
Attachment-ring with acute transverse ribs, as in the preceding, 

but nutlets netted-rugose on back; nutlets ca. 4mm long, thickly 

netted-rugose. Leaves larger and wider. (Introduced)........ 

Haut olokts Urge tE a ers LRG cL Mie Teak eee TEER AL cane rae 11. N. pallens Petrovic. 
Attachment- ring smooth, finely downy, only outer margin 

thickened and tuberculate-dentate. Nutlets large, 5mm long, 

finely netted-rugose. Leaves lanceolate, densely grayish-downy. 

(Central Asia, only on the Vakhsh)...... 8. N. macropoda M. Pop. 
iNfonelleuts lewcee. (1s) saghaat MOINES GG cen Go oC Ob OO UO OO ooo OOS 16, 

INOS ES) uspaaveulilere. Si—wsregbaal Molalersie Geo lseG slo Gl bolo) Oro, oO OnOnon Ore Gn0 oc Le 

Plants very coarsely, nearly spiny-bristly, with creeping rhizomes 

not producing rosettes of radical leaves. Leaves comparatively 

small, with subparallel margins, lanceolate, not decurrent. 

Fruiting cymes very loose; pedicels long, spreading-bristly 

(Dagestan) me mh ame eine hase Seas 15. N. daghestanica Kusn. 
Plants softly velutinous, glandular-downy above, without bristles. 

Leaves larger and wider. Large rosettes of radical leaves 
present. Cauline leaves decurrent. Bracts very large. Stem 

siiuachy, milsoecl (Demesiei, Weulisin, “unyeie)o ooo 5050005000556 
RR epic co et eaten Ree oily eA alta oNeidecunnens’(C. “Ay Wi) AG: Don, 
Corolla with rather narrow limb, not more than 6mm across. 

ILSEVAS INT Chal SUSIE Gig bo 0 4 Ob a0 oO Gio 5 Oe 12, ING qoutes (Ly) iD. 
Corolla with broad violet limb 10—15mm across. Leaves numerous. 

(Wis, GRiosINSKoNDIOMEHEY) 5 Augie 4 Glos Gao 6 ooo oo 13. N. intermedia Ldb. 

Section 1. ORTHOCARYUM DC. Prodr. X (1846) 28.— Nutlets straight 

or nearly so, or slightly curved, usually longitudinally nerved-wrinkled, 
but sometimes (N. alpestris, N. versicolor)netted-rugose. Corolla 

yellow or violet, with various tinges. 

Series 1. Alpestres M. Pop.— Perennial plants. Corolla yellow. 

Nutlets slightly curved. 
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1.) No alpestris)(Stev.)) G. Dons Syst. Wve @e3e)i336; Dey Prodnyme 
23: Indo. Ml) Ross.) Min 108; sBoisss lor UVe Ga Keizmen ira lV Neste ey 

Ghyks JIN, Bh) SONS (Cheosicia,, Il eh, WU Aos34— Aine linse Blloesres 

Stev. in Mém. Soc. Nat. Mosc. III (1812) 245 et in Trans. Linn. Soc. XI, 
409:)"Roem. et Schult. Syst IVE" 93". yc Op Sys) asl piels) ties Meelis 

Asperif. If (1818) 260,.—Ic.: Stev. in Transact: linn: Soc) Ind) xi) tab. 327 
Perennial or biennial; root not thick, vertical, if perennial then pro- ~ 

ducing several stems; stems ascending or erect, 15—30(60) cm high, thick, 
somewhat angular, sparsely downy-villous below, densely glandular and 

finely villous-downy above, with few long straight spreading bristles; leaves 

narrow or wide, lanceolate, lower leaves spatulate-lanceolate, gradually 

long tapering at base, median and upper leaves sessile, usually finely den- 

tate and ciliate at margin,acute. Cymes apical, 2—5(7) in number forming 

a corymbiform inflorescence, dense in flower, in fruit erect, 3-branched, 

5—10cm long; bracts lanceolate, acute, hairy, not exceeding flowers; calyx 

in flower 4—5 mm long, subsessile or sessile, only the lower on short, 

curved, spreading, downy pedicels, in fruit ovoid or broadly tubular-ovate, 

6—8 mm long (rarely up to 10mm), not constricted near teeth, with short, _ 
triangular, 1—2 mm long teeth, densely glandular-downy-villous, with solitary 

bristles along nerves; corolla pale yellow, darker yellow in throat, rather 

large, tube slightly longer than calyx, ca. 7mm long, the limb as long as the 

tube, broadly campanulate, rather widely open, 8-10mm across, the lobes 

2mm long, broad, semi-orbicular; scales small, ovate, papillose at apex, 

sparsely long-hairy at sides; anthers 1.5mm long; nutlets 3.5mm long, 

slightly curved, tapering, arcuate at back and with erect but oblique acute 

ventral keel, nearly netted with acute nerves and smooth, glabrous, pale 

between them; basal ring orbicular, thickened, slightly downy outside. 

June—July. 

Apparently on stony slopes and taluses.— Caucasus: Dag. Endemic. 

Described from Shakh-Dag Mountains. Type in Helsinki. 

Series 2. Flavescentes M. Pop.— Annuals. Corolla yellow. Nutlets 

straight. 

2. N. lutea (Desr.) Rchb. ex DC. Prodr. X (1846) 28; Visiani, FI. 
Dulon Il, 251; Rehb. Ic. Fl. Germ. XVIII, 59 (non Rchb. Fl. Germ. exc. 
I, 338, quae est No vent ra icosia Griseb.); Ldb. Fl. Ross. Il, 107; Boiss. 

HIS or tv, Ves. shimalio. Hil ti) 23:23) Kuzns) ina Maite ol iat keV mecemeer one 

Hayeke -erodr hk Bales iy Go. on chiumsta] ute Wikis sa skyle patois 

eauc. I (1808) 126.— ?Lycopsis lutea Desr. in Lam. Encycl. meth. 
Dneie, WOES) GBI, We, o IRC, Tees vals, LO, WG vo Bal7, 

Annual; stem 20—30 cm high, usually branching from base, rarely simple, 

if branching then with elongate, low branches, spreading, glandular-downy, 

remotely bristly; leaves lanceolate-oblong, acute, lower leaves gradually 

tapering at base, upper leaves sessile, rather long and wide, up to 10mm 

wide, greenish, bristly along margin at upper surface and along nerves. 

Cymes leafy, short in flower, 1 or several apical at stems and branches, 

fruiting cymes much elongate, with calyces remote; bracts oblong, much 

long-acuminate; calyx in flower ca. 10mm long, later quickly enlarging, 

in fruit up to 20mm long, then ovate-oblong, parted nearly to middle into 
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322 lanceolate, long-acuminate teeth, sparsely glandular-downy, with scattered, 
firm, spreading bristles on nerves; corolla pale yellow, ca. 10mm long, 

nearly tubular, limb small, up to 5mm across, lobes ovate, obtuse, some- 

what unequal; nutlets 5—6 mm long, oblong-cylindrical, straight, glabrous, 

brown (ripe black?), longitudinally rugose, with short obtuse apex, slightly 

keeled ventrally; attachment-ring low, thick, smooth. May—June. 

Stony slopes in the steppe and semi-steppe belts, also in oak forests. — 

European part: V.-Don, L.V., L. Don (to Voroshilovgrad Region in the 

west); Caucasus: everywhere. Gen. distr.: Iran., Bal.-As. Min. (Balkans), 

Med. (introduced; Dalmatia, Italy (Modena)), Centr. Eur. (introduced). 
Described from Dalmatia (Ragusa). Type in Paris. 

Note. It is extremely difficult to determine the proper name for this 

plant. Indescribing Lycopsis lutea, Desrousseaux reported its locality 

with some doubt: "it is said that the habitat of this species is Africa." 
He himself described it from specimens grown in Paris. The description 

corresponds with what we call N. lutea, but it is so general that it is 

impossible to be confident of its identity with N. lutea. Reichenbach (F1. 

Germ. exc. I (1830) 338) presented plant No. 2318 which he called N. lutea 
DC. (Fl. Fr. suppl. 420); he placed Lycopsis lutea Lam. inits syno- 

nymy and pointed out that it grows in Dalmatia where it had been collected 

by Peter. However, Nonea lutea DC. (FI. fr. suppl. 420) is Alkanna 

pie Ca Prodry 6) 1102) ise. motsNiomeaysand the Dalmatian plant 
collected by Peter is N. ventricosa Griseb., as I myself verified checking 

the Peter specimen. In ''Prodr." (X (1846) 28), Alfred De Candolle rectified 
the mistake made by his father (in Fl. Fr. suppl. 420) and Reichenbach (in 

Fl. exc. I, 338), correctly describing the nutlets and correctly indicating the 

distribution area — from Kherson through the Caucasus up to Iran. How- 

ever, ViSiani (1877) discovered that N. lutea actually grows as a weed near 

Ragusa in Dalmatia, and Reichenbach apparently drew it from the Ragusa 

specimens (1857) in his "Icones Fl. Germ." (XVIII, tab. 101). At a later 
date Hayek confirmed that N. lutea grows in Dalmatia and hence this 

species, based on the Reichenbach drawing and identical with the Caucasian 

plant, may possibly occur on the Dalmatian coast, yet there is no assurance 

that it corresponds with Lycopsis lutea Desr., the origin of which is 

unknown. Consequently the name of our plant Nonea lutea (Desr.) Rchb. 

ex DC. is provisional and ignoring Desrousseaux's synonym, it would be 

more accurate to write simply N. lutea Rchb. ex DC. or then priority 

would have tobe giventothe name M. dubia Nocca (Hort. ticin. (1800) ab. 
323 3). Lycopsis ciliata Willd. (Sp. pl. 1 (1797) 880 (780 after Ind. Kew)) 

is also a synonym of N. lutea Rchb., in addition to the earlier but doubtful 

synonyms Asperugo divaricata Murr. (1776) and Oskampia tri- 

chotoma Moench (Meth. (1794) 421 (after Ind. Kew.- Alkanna lutea)). 

3. N. setosa (Lehm.) Roem. et Schult. Syst. IV (1819) 754; DC. Prodr. 
2S, APe Iolo, 19, Wakes, WN LOR (Creorsistoss JIL, 1kewakes JUN 9 leis IL yy OO oss 

setosa Lehm. Asperif. II (1818) 269.— N. lutea var. setosa Kusn.in 
Mat. Fl. Kavk. IV (1913) 303. 

Annual; plants typically with profuse, long, spreading bristles above, 

shortly glandular-soft-downy, upper part of plant and calyces especially 

bristly but many bristles also on stem and upper leaves, often early winter 

plants and then with rather large rosette of radical leaves; stems single 



324 

in weak individuals, many in strong specimens and then ascending or even 

decumbent below, 10—30cm high, downy, long-bristly especially above; 

leaves strongly bristly and ciliate at margin, lanceolate, denticulate at the 

nearly parallel margins, not wide, 5—8(10)mm, 2—4cm long, in large indi- 

viduals wider, oblong-lanceolate, lower leaves and especially the radical 

tapering at base forming a broad petiole, obtuse, median and upper leaves 

sessile, acute, sometimes radical leaves spatulate-oblong. Cymes < 

few-flowered, dense at first, Short, rapidly becoming loose, 2—5 cm 

long; lower bracts triangular:lanceolate, the upper lanceolate, acute; 

pedicels short, ascending or patent; calyx ca. 10mm long in flower, 

tubular, in fruit cylindrical-sacciform, up to 12 mm long, the teeth triangular- 

lanceolate, half as long as unparted part of calyx, densely covered with fine 

glandular down and 2mm long, shiny bristles along nerves; corolla large, 

tube slightly longer than calyx, the limb as long as tube (6—8 mm), broadly 

campanulate, 10-15 mm across; nutlets 3.5mm long, straight, finely downy, 

indistinctly wrinkled. April—May. 

Hills. — Caucasus: E. Transc. Endemic. Described from Georgia 

(Adams). Typical population near Tbilisi, from where it was described. 

Also from the former Ekaterinenfel'd (Shovits! ). Not typical in other parts 

of the Caucasus; the specimens transitional to N. lutea Rchb. are probably 

hybrid derivatives. Type in Berlin. 

4, N. flavescens (C.A.M.) Fisch. et. Mey. Ind. II Sem. Hort. Petrop. 
(1835) 17; Prodr. X, 29; Ldb. Fl. Ross. III, 108; Grossg., Opred. 289. — 

Lycopsis flavescens C. A. M. Verz. d. Pflanzen (1831) 98. — 
N. lutea var. flavescens Lipsky, Fl. Kavk. (1899) 395; Kuzn. in Mat. 

Annual; plants low, 7-12 cm high, rarely up to 20 cm, with 1 to few stems, 

densely covered with finely glandular down and rather profuse spreading bris- 

tles: leaves denticulate at the nearly parallel margins, obtuse oblong to sub- 

linear. Cymes short even in fruit, dense, apical on stems (not strongly 

drawn apart), bracts large, triangular-lanceolate; calyces small, attached 

to each other, in flower 6 mm, in fruit 8-10 mm long, densely glandular- 

hairy and with few bristles, teeth short, 1.5—3 mm long; corolla small, 

slightly protruding from calyx, with reduced limb 2—3 mm long, ca. 3mm 

across; nutlets 3.5 mm long, straight, oblong, slightly or markedly downy. 

April—May. 

Apparently in saline soils of semi-desert lowlands. — Caucasus: E. 

Transc., Tal. Gen. distr.: Arm.-Kurd., Iran. Described from Salyany. 

Type in Leningrad (mixed plants from Salyany and Lenkoran — the latter 

not typical, representing a transition to N. lutea). 
Note. The leaves of this species are more like those of N. setosa 

than N. lutea, but the inflorescences are dense even in fruit and the flowers 

are small, which distinguishes it from N. setosa. It is different from 

N. lutea not only by the leaves and the smaller flowers but also by the 

character of the inflorescences which in N. lutea are loose, bearing 

very large, broad, ovate bracts; the calyx in N. lutea is nearly 17) times 

larger, with long teeth. There are, however, many transitions from 

N. flavescens to both N. lutea and N. setosa. Authentic N. lutea 

growing in Lenkoran is by all indications (also in Iran) but with smaller 
corollas. The Lenkoran N, lutea was accepted by C. A. Meyer and 
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Hohenacker also as N. flavescens, but it is sturdier and the corolla is 

slightly larger. 
When Meyer described his new species he was apparently unaware of 

the existence of L. lutea Desr. since he did not try to compare the two. 

His new species is hardly distinguished from what we call N. lutea and 

hence it would be more accurate to synonymize Lycopsis flavescens 

with Lycopsis lutea. 

Series 3. Roseae M. Pop.— Annuals; flowers violet. 

banNe ecosea (Me B.) Linkwornum. Hort.) Berol. 1 (1821677 ©; Koch 
in Linnaea XVII, 304; Ldb. Fl. Ross. III, 109; Kuzn. in Mat. Fl. Kavk. 

IV, 306; DC. Prodr. X, 29; Boiss. Fl. or. IV, 164 (ex min. parte): 
Samoa, Ii Wh ASA, pics AVeINUSe, TeOR Gel WM, IBS IMS velbies sche, Il 

(1808) 125; 111 (1818) 123.— Lycopsis rosea Lehm. Pl. Asperif. II 
Bi lSlte) i260 — lens Vi Be iCentasple sranestabs 4a. hchb. ly lerit.  tabss30.— 

Annual; stems usually many, 20—30cm high, ascending, rarely erect, 

short-downy, variously and generally not strongly spreading-bristly, mainly 

in upper part, sturdy, simple or with one branch above; rosette often more 

or less developed (i. e., winter plant), radical leaves up to 10cm long, to 

15mm wide, spatulate-oblong or spatulate-lanceolate, usually dentate at 

margins, gradually tapering to petiole 5-7 mm long, obtuse; lower leaves 

shortly tapering at base, upper and median leaves sessile, acute, 1—4cm 

long, 5—10(20)mm wide; all leaves thickly downy and variously bristly. 
Cymes at first dense, in fruit straightening and elongate, rather loose, up 

to 10cm long; bracts ovate, oblong or lanceolate and then inconspicuous; 

pedicels short, 1—3 mm long; calyx in fruit more or less broadly (oblong 

or ovoid) sacciform, more or less glandular-downy and generally not 

markedly bristly, teeth triangular, acute, 2—3mm long; corolla more or 

less dark pink, tube shorter or longer than calyx, the limb (campanulate) 
more or less developed, 4 to 8mm across; nutlets straight, oblong, obtuse, 

3—4mm long, more or less downy, nearly without wrinkles, gray; attachment- 

ring basal, smooth, slightly downy. April—May. 

Stony slopes, gravels, weedy places. — Caucasus: Cisc. (E.), E. and S. 
iransce., Lal Endemic.) Described from Kizlyar.” ype in leningrad. 

Note. This species displays parallel variability, although less so, to 

the yellow-flowered annual species of the section Orthocaryum. [If its 

distribution were greater it would have to be separated into analogous taxa 

(large-, medium- and small-flowered). The Kizlyar specimens definitely 
differ from the Transcaucasian specimens in their broader leaves and, in 

particular, the ovate bracts, the very few bristles and the rather dense down, 

the broadly ovoid, sacciform calyx, the small corollas with limb 2—3 mm 

long and up to 4mm across. Inthe Transcaucasian specimens the bristles 

are many more, the calyx oblong-sacciform and the corollas larger, the 

tube is longer than the calyx and the limb is ca. 7—8mm across. The Trans- 

caucasian Tbilisi population is very similar to the yellow-flowered N. se- 

tosa; in every region the populations have an assemblage of characters 

like the corresponding regional form of the yellow-flowered series. The 

distinction from the corresponding yellow-flowered species is actually found 
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only in the color of the corolla. Kuznetsov correctly observed this, while 

‘De Candolle and Boissier referred most of the specimens to N. lutea Rchb. 

as ‘a colored variety. 
It can be assumed that the entire, polymorphic complex of the Caucasian 

Nonea (including N. intermedia and N. decurrens) was evolved 

only in the Pleistocene as the result of hybridization between the intruding 

steppe N. pulla and the local, yellow-flowered Nonea of the section ~ 

Orthocaryum, es., N. Setosa: 

6. N. versicolor (Stev.) Sweet, Hort. Brit. ed. 1 (1827) 292; Ldb. 
Fl. Ross. II, 109; Stev. in Bull. Soc. Nat. Mose. XXIV (1851) 571; 
[Guess aol Miley Ile Ikebe, IY, 45 SOG, — IN, 2OS EGE IDC, ircclie, OS, Bee 

Isxonisisig" Jali res IY, WSR Slaucaeuo. IML, Il, ASA, 55 — Ainclnws a weir 

sicolor Stev. inMém. Soc. Nat. Mosc. III (1812) 254; Cat. Hort. Gorenk. 
(1812) 27.— Lycopsis versicolor C. A. M. Verz. d. Pfl. Cauc. 
(8311) 983 — Tes) BotsiMao tab, 3477e 

Annual, biennial or perennial; stems usually few, ascending or erect, 

robust, simple or branching above, grayish-downy, glandular-downy above, 

with small number of spreading bristles mainly in the upper part; leaves 

lanceolate, the lower usually spatulate, gradually tapering to form a petiole, 

obtuse, median and upper leaves sessile, acute, all leaves usually entire, 

rarely denticulate, downy, very remotely thin-bristly. Cymes short, 3—5 cm 

long, rather dense or loose, erect; bracts lanceolate; pedicels short, 2—4 mm 

long, drooping, spreadingly glandular-downy; calyx rather short, in fruit 

ovoid-sacciform, 7-10 mm long, with short, broadly triangular, obtuse teeth, 

finely glandular-downy and very sparsely long-bristly; corolla large, pale 

violet, tube as long as calyx, the limb broadly campanulate, longer than 
tube, 10—15 mm acrogs, the lobes very short and broad; nutlets pale gray, 

semi-curved, arcuate at back, ventral crest straight but protruding obliquely, 
wrinkles thick and distinct, extending from base upwards and bending towards 

apex, finely dotted-tuberculate in between; attachment-ring thickened, 

downy. June—July. 

Subalpine and alpine belts of Caucasus, fields, near villages, etc. — 

Caucasus: everywhere except for Talysh and W. Transcaucasia, rarely in 

Armenia (Aragats, for example). Gen. distr.: As. Min. (E. Anatolia, 

Lazistan). Described from Kazbek, at the northern slope of the Caucasus 

(Steven). Type in Helsinki. 
Note. Differs very little from N. alpestris (Stev.) G. Don except 

for the color of the corolla, as pointed out by Kuznetsov who presumed though 

that N. versicolor was always an annual, which actually it is not. These 

two species form a pair of provisional species such as the pair N. lutea — 

N. rosea. 

Like all these species N. versicolor is highly variable. Cymes are 

often dense in fruit and the calyx is not very broadly campanulate, much 

like the calyx in N. alpestris. However,there are specimens from the 

northern slope of the central part of Main Range (Teberda — Litvinov; 

Kazbek, Sioni and Kobi — Meyer; Kaishaur — Overin, and others) that are 

markedly gray, the cymes are loose and strongly leafy, the calyx campanulate 

and very broad, in general they resemble outwardly N. obtusifolia (Willd.) 

Roem. et Schult, but with nutlets asin N. verisicolor. These specimens 
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PLATE XV. 1—Nonea macropoda M. Pop.; 2—Brunnera sibirica Stey. 
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also occur in Dagestan. There are individuals with thin, annual (spring) 

roots, but most are with 2—3 year old roots. The specimens from Armenia 

show a distinct intergradation toward N. pulla and its forms. 

*N. karsensis M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, XIV 

(CLG)\Sal) SO, 
Annual; 10—20cm high, densely short-glandular-downy above but typically 

without any long acicular bristles; stems robust, branching from base with 

long, ascending branches, subglabrous below or sparsely short-downy; ; 

radical rosettes lacking; cauline leaves lanceolate or lanceolate-linear, 

the lower slightly tapering at base, the others sessile, acute, 2—5 cm long, 

2—8 mm wide, above with very short prickly bristles borne on tubercles, 

slightly glandular-hairy along margins, glabrous beneath. Cymes short, 

subcapitate, only 1—2 below calyx drawn back; bracts lanceolate; pedicels 

short, 1—2 mm, glandular; fruiting calyx elongate, narrowly sacciform, 

10—12 mm long, short-glandular-downy, without long bristles, teeth elongate, 

triangular-lanceolate, acuminate, blue-colored, reaching 5 mm in length; 

corolla violet, large, tube shorter than calyx-teeth, ca. 5mm long, the limb 

broad, calyciform-campanulate, ca. 10 mm long, up to 12—15 mm wide, 

smaller on lateral branches, lobes very short and broad; nutlets pale gray, 

straight, trihedral-oblong, bent to one side, with 2 acute keels — ventral and 

dorsal, one smaller side of nutlet flat and hardly rugose, the other inflated 

and not sharply netted-rugose, the whole surface glabrous, smooth; basal 

ring narrow, nearly triangular, hardly thickened; caruncle nearly indistinct. 

Known from Kagizman. (Flowers, fruit, 7 VI 1914, Volchanetskii). 

Section 2. CRYPTANTHERA DC. Prodr. X (1846) 29; Ldb. Fl. Ross. 

ipso: Boiss. HR on IVa Gs Gurkerin Nate Pilanz enta liVasa-melel Gy 

Kuzn. in Mat. Fl. Kavk. IV, 2, 312.— Nutlets more or less curved but 

not reniform, usually netted-rugose; attachment-ring basal not ventral, 

rarely thin, smooth. 

Note. The name of this section is inappropriate since in all sections of 

Nonea the anthers are hidden in the corolla tube. De Candolle's fourth 

section with exserted anthers has now been separated into the genus Eli- 

Zaldia Willk, (See; Johnst. Contr, Gray Herb, Soxill (1924)) 56) 

Series 1. Albiflorae M. Pop.— Corolla white, small. Basal ring without 

transverse, acute ribs, smooth, finely downy. 

7. N. turcomanica M. Pop. in Spisok rast. Gerb. Fl. SSSR, XII (1953). 
No: 3979. 

Annual; multicaulescent, branching from base with spreading ascending 

stems, 5—10cm long, rarely with simple, non-branching stem; stems angular, 

rather robust, very far apart, glandular-downy-villous above, with flexuose 

thin hairs, nearly without acicular bristles, occasionally with solitary thin 

bristles above in the inflorescence; leaves narrowly or broadly lanceolate, 

the lower long-tapering at base, spatulate, obtuse, 4—5 cm long, 5—8 mm 

wide below apex, median leaves with nearly parallel margins, obtuse, 
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approximately the same size, upper leaves gradually reduced into bracts, 

oblong-lanceolate or lanceolate, acute, median and lower leaves usually 

finely and unevenly toothed at margins, all leaves more or less grayish, 

sparsely downy, sparingly bristly at upper surface, bristly-ciliate at 

margin, subglabrous beneath, with bristles scattered along midrib. Fruiting 
cymes rather dense, few-flowered, short, inflorescence generally hardly 

separated from the lower leaf-bearing part of the stem, always as an apical 

simple continuation of stem, with axillary solitary flowers besides; bracts 

longer than calyx; pedicels very short, even the lower not more than 2mm 

long, the others nearly obsolete; fruiting calyx small, 6—8 mm long, ovate- 

sacciform, densely (gray) glandular-downy- villous, with single, thin, long 
bristles hardly discernible in the long villous pubescence, calyx-teeth short, 

1—2 mm long, triangular, acute; corolla very small, narrow, subtubular, 

white, tube as long as calyx, ca. 4mm long, the limb 2mm long, hardly 

broadening, very narrowly campanulate, the lobes smaller, 1mm long, 

orbicular-ovate; nutlets black-brown, 2.5mm long, markedly curved, 

almost horizontal, with apex pressed to the side, semi-ovate, without ribs, 

rounded at back, glabrous or smooth or hardly wrinkled at sides, with thin 

acute ventral keel, attachment-ring basal, rather high, not thickened, smooth, 

slightly downy; caruncle small, mammiform, brown. March. 

Semi-deserts, the foothills of Kopet Dagh.— Centr. Asia: Mtn. Turkm. 

(plains near Kizyl-Arvat railway station, also Ashkhabad, commonly west 

to Kara-Kala and Atrek). Endemic. Described from Ashkhabad. Type in 

Leningrad. 

Note. This very interesting and rather surprising species is closely 

related to the species in section Orthocaryum by the smooth attachment- 

ring and the smooth (or nearly so) nutlets, but the latter are markedly 

curved, not straight. Among section Orthocaryum only the small-flowered 

races of N. lutea (N. flavescens) may be regarded as related species; 

our species has, however, white corolla and much smaller strongly curved 

nutlets. It differs from N. picta Fisch. et Mey., from which these spe- 

cimens were separated by Lipski, by the smooth nutlets and the smooth but 

not thickened ring. 

It is noteworthy that in Tadzhikistan (on Vakhsh), on the upper reaches 
of Zeravshan and near Dzhizak, occur transitional forms between N. tur- 

comanica and N. caspica, although N. turcomanica itself is not 

found there. These specimens are very numerous. In Kopet Dagh there are 

real hybrids between N. turcomanica and N. caspica. 

8. N. macropoda M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, XIV 

(1951) 309. 
Annual; plant 7—10cm high, shortly gray-glandular-downy, with solitary, 

remote, thin, acicular bristles above down; stem sturdy, branching from 

base or only above or simple, entirely and densely gray-downy and with 

solitary bristles; leaves lanceolate, acute, subentire, densely gray-downy, 

with solitary thin bristles, short-ciliate at margin, 2—4 cm long, 5—8 mm 

wide, lowermost leaves spatulate and evidently obtuse. Cymes in fruit 

short, dense; bracts large, oblong-lanceolate or lanceolate; pedicels short, 

even the lower up to 2mm, densely downy, curved; fruiting calyx broad, 

sacciform-campanulate, with broad triangular acute teeth 4—5 mm long, 
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densely glandular-downy, with scattered, thin, acicular bristles, the teeth 

hardly shorter than the undivided part of calyx; corolla white, small, tube 

not exceeding calyx-teeth, the limb ca. 3mm across and long, with oblong, 

332 obtuse, spreading lobes ca. 1 mm long, the rest of limb (above scales) 
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2mm long; nutlets large, 5mm long, subhorizontal, glabrous, finely netted- 

rugose at sides and back, basal ring very high, smooth and not ribbed, 

tuberculate-dentate and downy at lower edge, thickened; Caruncle undeveloped. 

(Plate XV, Figure 1.) 
Mountain slopes. — Centr. Asia: Pam.-Al. (Kurgan-Tyube, Kara-Tau 

Mountains near Chiglin spring). Endemic. Described from the above- 

indicated site. Type in Leningrad. 

Note. A very interesting species which resembles both N. turcoma- 

nica (small white flowers and downy basal ring without acute transverse 

ribs) and N. melanocarpa (shape of leaves and calyx-teeth). However, 
it is very easily distinguished from the first species by the netted-rugose 

surface of the nutlets, the very high ring, and the sharply tuberculate 

thickening at the lower edge; and from the second by the flowers, the high 

stipe (ring), and the glabrous nutlets. Outwardly it resembles N. nigri- 
cans DC., though the corolla of the latter is dark, red, the basal ring acute, 

ribbed (as in N. picta) and the nutlets are more rugose-tuberculate; the 
entire plant is larger and the calyx-teeth more long-acuminate. In general 

N. nigricans DC. (Spain, Tunisia, Sicily) is closely related to N. picta 
and might be its vicarious race. N. micrantha Boiss. et Reut. has the 

same nutlets as N. nigricans. In all these species the nutlets are 
smaller than in N. macropoda. 

Series 2. Pictae M. Pop.— Basal ring with transverse acute ribs and 

hence dentate at the lower thickened margin. Corolla violet, blue- or red- 

pink or dark red. 

9. N. melanocarpa Boiss. Diagn. I, 11 (1849) 96 et Fl. or. IV, 165.— 
N. melanocarpa var. macra Boiss. inherb; Lipskii in Tr. Bot. Sada. 

XXVI, 469—471.— N. szowitsiana Stev. in Bull Soc. Nat. Mosc. XXIV 

(1851) 574.— N. armena Stev. l.c. 574.—?N. sordida Fisch. et Mey. 
Ind. II Sem. Hort. Petrop. (1835) 43. 

Annual, often winter plants and then more robust, with more stems and a 

rosette of radical leaves; stems usually few, slightly ascending, 10—30 cm 

high, not very densely glandular-downy, with few, thin but distinct bristles, 

simple or branching; lower leaves many in the early winter individuals, 

shortly or narrowly lanceolate-spatulate, obtuse, frequently denticulate at 

margin, gradually long-tapering, usually withering at fruiting, upper leaves 

broadly lanceolate, 2—5 cm long, ca. 1 cm wide, usually nearly entire, acute, 

the uppermost leaves lanceolate, all leaves glandular-downy and slightly 

thin-bristly, ciliate at margin. Fruiting cymes rather loose and long, 
3—10cm; bracts the oblong to lanceolate, acute; pedicels thin, short, spreading - 

downy, declinate, the lowermost short, 3—4 mm; calyx in fruit ovoid or even 
campanulate-sacciform, ca. 7-8 mm long, more or less densely glandular- 

downy and slightly thin-bristly; teeth rather short, 1—3 mm long, broad, 

oblong-triangular, acute but not long-acuminate; corolla dark or light 
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violet, small, tube approximately as long as calyx, the limb shorter than 

calyx, ca. 3mm long, 2—3 mm across, tubular below, then slightly campanu- 

late, with short small lobes; nutlets 4mm long, horizontal, subreniform, 

low (due to the very low attachment-ring), dark brown, downy with hairs 

longer on ring, ring ventral, very low, oblong-oval, obscurely transversely 

ribbed, denticulate at outer free margin, ribs extending into thick, short 

wrinkles at side of nutlet. April—May. 

Oases, pastures, gardens, roadsides, etc. — Caucasus: S. Transc.; 

Centr. Asia: Syr D. (Tashkent), Pam.-Al. (Dzhizak, Samarkand, Vakhsh 
valley, Boldzhuan). Gen. distr.: Med. (E.), Iran. Described from 
Palestine. Type in Geneva. 

Note. The typical form (Jerusalem, Boissier and Fl. Palaest. exs. 

No. 159) is more robust, with thick strong stems, grayer pubescence, 

larger gray calyces thus slightly different from our plants, but the nutlets 

are exactly the same. The form which Boissier designated in the herbarium 

as F. macra (Iran, Derderian) appears to be just like our Central Asian 

form. In Central Asia this is a typical introduced plant. The specimens 

from Chu-Ili Mountains (Kendyltas, Krasnov) do not appear to be as typical, 

the nutlets are higher, generally between the nutlets of N. melanocarpa 

and N. picta. 

N. melanocarpa Boiss. f. macra Boiss. is common near Teheran 

from where Bornmiiller reported it in 'Doerflers Herbarium Normale'' 
(No. 4267) under the name N. picta (M.B.) Fisch. et Mey. (in incultis ad 
Teheran) as also cited by Kuznetsov (Mat. Fl. Kavk. IV, 2, 314 — in exs. 
and Note). 

N. sordida Fisch. et Mey. was described according to cultivated 

specimens grown in the Botanical Garden of Leningrad. Its native locality 

was recorded as the eastern shore of the Caspian Sea but the collector is 

not indicated (probably G.S. Karelin). In the diagnosis, which concurs with 

that of N. picta, all the characters of the latter are repeated word for word 

except for the following points about the nutlets: N. picta ''carpellis glabris 

depressis altitudine latioribus basi plicato-crenatis,'' N. sordida ''car- 
pellis pubescentibus depressis altitudine latioribus basi subplicatis integris." 

334 The specimens in the Herbarium of the Botanical Institute of the Academy 

of Sciences of the USSR (Cult. in Hort. Petr. 1835) have glabrous nutlets 
as in the typical but cultivated N. picta. Apparently they were substituted 

by mistake. There are no other specimens of this species inthe Herbarium. 

N. szovitsiana Stev. was erroneously reported by Kuznetsov from Baku 

where it does not grow, although there is a special form N. caspica. It 

is unquestionably found in Erivan, and hence perhaps it would be more 

correct to name our population N. szovitsiana. 

LONE, caspical( Walid.) "G. Don.aSy st.) ivi (s38))336. DG. Prod: xX; 30; 
Ldb. Fl. Ross. Ill, 110.— Onosma caspica Willd. Sp. pl. I (1797) 
775.— Lycopsis caspica Lehm. Pl. Asperif. I] (1818) 256; Ldb. F1. 
alee co. Nonniea pieta  HischaetyMey.cind. Ilsem. Hort. “Petrop. 

(635.0432) D C6.) Prodr 30. Ldbo Hla Ross. lil 10: Boiss) HL sor. Vi, 

lGG-sshimallon rl ele2 32 Kuz Vat lay k lV Gan 9 st 2 Grosse, 

Pl. Kavk. 263; Kryl., Fl. Zap. Sib. IX, 2264 [N. picta Sweet, Hort. 
Brit. ed. 1 (1827) 292].— Lycopsis picta Lehm. Asperif. II, 255; 
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Ldb. Fl. alt. I, 185.— Anchusa picta M. B. Fl. taur.-cauc. I (1808) 
137.— Nonnea diffusa Boiss. et Buhse in Mém. Soc. Nat. Mosc. 

(1860) 52) —Sixcee) Herbs El Caue. No s2 Pion wexsey Now 0) 
Annual; spring rarely early winter plants, 5—30cm high, sparsely 

covered with fine grayish down, glandular above or throughout and with 

many but remote, more or less long bristles; stems often branching at 

base with drooping or even prostrate branches, plants appearing multi- ~ 

caulescent, rarely (in depressed individuals) stems slightly branching or 

simple and then usually low; leaves lanceolate, 2—5 cm long, 3—4 mm to 

10 mm wide, narrow, long-acuminate, more or less denticulate at margins, 

especially the lower, upper leaves usually entire, all sparsely covered with 

small, more or less glandular down and with fairly numerous bristles, 

bristly-long-ciliate at margins. Fruiting cymes variously loose; very 

loose but sometimes more or less dense; bracts narrowly lanceolate or 

lanceolate-linear, long-acuminate; pedicels short, drooping; fruiting calyx 

ovoid or spherical-sacciform, small, 7-10mm long, the teeth triangular- 

lanceolate, long- and thin-acuminate (nearly subulate), approximately as 

long as the undivided part, calyx more or less densely glandular-downy and 

with fairly numerous bristles differing in length; corolla small, usually 

violet-red, sometimes pink or white, the tube as long as calyx, usually 

yellowish, with narrowly campanulate limb sometimes as long as tube, up 

to 4—5 mm across, sometimes shorter than tube and less developed, 3—4mm 

across, lobes small, ca. 0.5—1 mm long; nutlets black, horizontal, short- 

ovoid, 3 mm long, glabrous, ring high, glabrous or finely downy; transversely 

ribbed, with 10—15 acute ribs protruding as teeth at the free (lower) edge, 

proceeding at side of nutlet nearly up to back as straight wrinkle-nerves. 

April—May. 

Stony slopes, rocky zones in semi-deserts and semi-steppes (Caucasus), 

solonetzic, sandy, and as stony deserts. — European part: L. V.; Caucasus: 

Dag., E: and Ss. Pransc.; Tal.; Centr. Asia: everywhere except for the 

high mountains (steppe and high mountain belts). Gen. distr.: Iran. (only 
in N. Iran). Described from the northern coast of the Caspian Sea. Type 

in Berlin. 

Note. We combine N. caspica and N. picta into one species, as 

Boissier and Kuznetsov did, although De Candolle, Ledebour, Koch and 

Steven distinguished them. Lipskii(Tr. Bot. Sada, XXVI, 464—469) com- 
bined them too but included also N. turcomanica M. Pop. and N. ma- 

cropoda M. Pop. N. caspica is, of course, not homogeneous through- 

out its vast distribution area, from W. Mongolia to Transcaucasia. If the 

populations from the foothills of the Pamir area and from Araks were to 

be compared (in ''Herb. Fl. Cauc.'') then definite differences would be found, 
but the character of the nutlets remains the same. 

Anchusa picta was described from several places: ''In sandy deserts 
near the Volga, Terek, Kuma, common; also in vineyards near Astrakhan 

and E. Georgia." 
I saw the originals ''from Astrakhan to Kizlyar,'' which by no means are 

distinguished from any of the specimens of the Caspian area and, accord- 

ingly,from N. caspica. Probably those are the specimens from Terek 

and Kuma. However,the Transcaucasian specimens distinctly differ from 

the above and are also distinguished from the Caspian and mountain plants 

of Central Asia. i 
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Wai, Citing a IM, ioe, (Nh Clivkise iioise, Ge isiinee, lo), — IN 
Transcaucasian race. Corolla larger, bright pink-violet, the limb rather 

large, 4—5(6)mm across (especially large in the Erevan specimens, up to 
10mm across). Fruiting cymes with very remote pedicels (hence the 

authors wrote: flowers solitary in axils of upper leaves). Bristles numerous. 

This race is particularly common in Araks and Talysh. Collection in 
DHerba sb laecaue.. No. le2- 

F. erivanensis M. Pop.— Corolla especially large. Collection in 

"Pl, or. exs.'', No. 120. 
Var. bakuensis M. Pop. (N. bakuensis M. Pop.—N. picta var. 

szovitsiana Kusn, in Mat. Fl. Kavk. IV, 2, 314 — quoad pl. bakuensem)— 

Often winter plants. All parts gray, plant multicaulescent. Stems sturdy, 

slightly bristly or nearly without bristles. Leaves distinctly dentate at 

margins and short-ciliate. Fruiting cymes dense, at least in upper part. 

Calyx gray-glandular-villous, with few thin bristles, teeth relatively larger 

and more thinly acuminate. Corolla dark violet, limb 2—4mm across. — 

Environs of Baku (common). 
Var. picta M. Pop. (N. picta Fisch. et Mey., Anchusa picta 

M.B.). — Spring plants. Fruiting cymes very loose. Stems sparsely 

bristly. Leaves not markedly dentate, narrow, long-ciliate. Corolla rather 

smaller, light blue-violet. Calyx-teeth much elongating. L.V. (Astrakhan, 
Gurev), Cisc. 

I found nothing in the Central Asian populations which would differentiate 

them and thus they could be united in one race. 

Var. turkestanica M. Pop. (N. turkestanica M. Pop.).— Usually 

spring plants. Leaves slightly dentate. Bristles few or many. Sometimes 

plants with very distinct glandular down, notably in individuals from Tad- 

zhikistan near Gorno-Badakhshan (f. glandulosissima). Fruiting 

cymes often dense as invar. bakuensis but sometimes loose or very 

loose as in var. picta, but the corolla usually small, dark red-violet, 

rarely pink or white (which I believe is due to hybridization with N. turco- 

manica or N. melanocarpa), A form very similar to var. bakuen- 

sis grows near Kanibadam. It is a winter plant with strongly dentate 

leaves and may possibly have been introduced into the Sakte oil 

fields from Baku. 

Series 3. Pallidae M. Pop.— Nutlets subglobose, with very short apex, 

much wrinkled, horizontal and borne on the high, cylindrical, distally dentate 

basal ring. Flowers white. Annuals. 

11. N. pallens Petrovié, Addit. Fl. Nyss. (1885) 129; Fl. Nyss. 130; 
Rayek Ee Todm. tl bales M6o-. Ne puliehic lWaweaczosiisin' Zap. skaey. 

obshch. estestvoisp. X (1889) 429—430; Shmal'g., Fl. II, 231.— Exs.: 

ne Schultz, Herb, norm. Noy2238. 

Annual; plants 10—40cm high; stem single, erect, branching above, 

robust, sparsely glandular-downy, nearly without bristles, rarely branching 

from base and then plant appearing multicaulescent; leaves broadly lan- 

ceolate, delicate, flat, acute, 4—7 cm long, ca. 1 cm wide, only the lowermost 

cauline leaves gradually and shortly tapering at base, the rest sessile, 
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greenish or grayish, sparsely (sometimes densely) covered with glandular 

down and scattered short bristles borne above on small tubercles, entire, 

shortly and finely bristly-ciliate at margin. Fruiting cymes rather loose 

(or compressed), with large broad lanceolate bracts; pedicels short, the 
lowermost 5—10 mm long, the others 2—4 mm, drooping or declinate, short- 

glandular-downy; fruiting calyx ca. 10mm long, spherical-sacciform or 

campanulate, rather densely glandular-downy, with few very thin bristles, ~ 

teeth triangular -lanceolate, thin-acuminate, longer than the undivided part 

of calyx; corolla light yellow or white (straw-colored), small, nearly tubular, 

the tube much shorter than calyx, the limb narrowly (nearly tubularly) 
campanulate, slightly exserted from calyx, 4mm long, as long as tube, lobes 

1.5mm long, obovate; nutlets ca. 4mm long, 2.5mm high, nearly black, sub- 

horizontal. thickly netted-rugose; ring high, transversely ribbed, thin, in- 

curved and dentate at free lower margin. April—May. 

Rocks, stony slopes and sands. — European part: Bl. (Nikolaev Region: 

on the lower Dnieper, Ingulets). Gen. distr.: N. Balkans. Described from 

Nis, Yugoslavia. 

Note. ‘This plant is very similar in habit to N. lutea and even more 

soto N. flavescens, but the leaves are entire and the corolla is smaller; 

the main distinction is pronounced in the nutlets, which are very different 

and more like those of N. pulla. The specimens collected near Filippo- 

pole are perennials and are transitional to N. pulla. Pachoskii's speci- 

mens are more xerophilous than those from the Balkan, they are smaller 

in size, 10—20 cm high, more strongly pubescent, sometimes gray, with 

numerous bristles, with narrower leaves and rather dense racemes; the 

corolla is narrower and shorter, the calyx also smaller. Pachoskii (1915) 
himself identified his species (N. pulchella) with the Balkan N. pallens 

and noted that it had been introduced into Russia and frequently soon dis- 

appeared from the localities it had inhabited (Pachosk., Stepi Khersonsk. 

gub. (1915) 299). 

Series 4. Pullae M. Pop. — Perennial herbs. Calyx-teeth short. Corolla 

medium-large. 

WAS ANG joxsillley (1g) DYE, IML, Iie, Eels 8 (ISOS) B2G8 IDC, IPicoeke, 26, SBg Lidl. 

Bl; Rosse Mi yt: Boiss: bij ors IV, loos shimal ory tle 2 ope arcu zaroemmetal 

Mat. (hin Kavike iV" 2;) so; Grosse... bl. Kayks lll, 263sekryd a hleeaape 

Silo, IDG) ZAG48 Isles, I I, OW, 8, BAQS,— IbyyeO@usis jowlla, JL, Sysi. 

ed. X (1767) 916.— Anchusa pulla M. B. FI. taur.-cauc. I (1808) 
12/5. — Ie; >) Rehbs Tes) El. «Germ. Sov tab. 102. Stankov, and) malievs@prede 

Fig. 439.— Exs.: Fl. exs. Reipubl. Bohem.-Sloven. No. 1260. 

Perennial; stems thick, large, 25—50 cm high, furrowed, finely glandular- 

downy, short-villous above but without acicular bristles, usually corymbi- 

formly branching; leaves oblong-lanceolate or lanceolate, sessile, the lower 

shorter and narrower, withering at flowering, lobate, other leaves sessile, 
median and upper leaves subcordate at base, all leaves entire, short-gray- 

downy, at margin without bristles or with 3—5 mm long, ca. 1mm wide ones. 

Cymes composing a corymbiform-paniculate inflorescence, loose in fruit, 

with rather short lanceolate bracts; pedicels short or calyx subsessile, 
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drooping, short-glandular-downy; calyx 6—8 mm long, broadly tubular- 

ovoid-sacciform in fruit, glandular-gray-downy, with few thin bristles and 

very short, triangular, acute teeth ca. 1mm long, ‘s— 1a 1s) as long as un- 
divided part; corolla dark-red, twice as long as flowering calyx, ca. 10-12 mm 

long, tube approximately as long as calyx, the limb as long as tube, narrowly 

campanulate, the lobes 0.5—1 mm long, broad, obtuse; scales ovate, short, 

with long lateral hairs; nutlets subglobular, 3mm long, ca. 3—4mm high, 

downy, netted-rugose, with high attachment like a thick, transversely ribbed 

stipe, downy. May—June. 

Steppes, fallows, waste lands, roadsides. — European part: U. Dns. (Za- 

leshchiki), M. Dnp. (Podolia to the Dnieper, intermediate forms), Crim. 
(Dubki, N. A. Bush). 

The description above is of the typical (from the formal point of view) 

Czechoslovak race. The Dniester race has the same pubescence, but it is 

greener, more narrow-leaved and multicaulescent (cliffs of the Dniester near 
Zaleshchiki, Mondal'skii and Matusyak, 1938). This form was reported by 

Degen from near Budapest (Pl. Hung. exs.). A special race is distributed 

more to the east. 

Varo ross ie a (Stev.)) Mo Pop. (Ni rosisicea Stev. in Bull. Soc. Nat. 

Mosc. (1851) 572). — Stems spreading and long-coarse-bristly, hardly 
downy-ciliate, sometimes turning blue. Leaves longer, densely covered 

above, with thin bristles, bristly-downy beneath. Pedicels thin and longer; 

calyx and pedicels long-spreading-bristly; corolla slightly shorter than 

usual but with more campanulate limb. — European part: Lad.-Ilm., Balt. 

(Riga, Kaunas), Kar.-Lapl., U. Dnp., U.V. (introduced into parks, rail- 
roads), V.-Kama, M. Dnp. (except for the western part), V.-Don, Transv., 
Bl., L. Dep; L.V., Crim. (northern steppe part); Caucasus: Cisc. (Kuban); 
West Siberia: U. Tob., Irt., Alt.; East Siberia: Dau. (introduced?); Centr. 

Asia: extreme northern part. Endemic. 

A very close race of N. atra Griseb. (Bulgaria), only the leaves are 

narrower (see: Kuzn. in’ Mat. Fl, Kavk. IV, 2, 322.— Ni pulla var. an- 
gustifolia Velen.). 

Var. taurica (Ldb.) Kuzn. (in Mat. Fl. Kavk. IV, 2 (1913) 317.— 
IN, Benien@ a) Jbclo, Il, ios, 10, IGnl = Ibs7e OMe weNeiel @er ILeloy, ial 

Panders Beitr. I (1815) 64).— Usually multicaulescent. Stems low, 
10—20 cm high, densely villous-downy, not coarse-bristly; leaves lanceolate- 

linear, gray, villous-downy. Calyx gray, densely glandular-villous-downy, 

nearly without longer bristles. Corolla shorter but with wider limb. Very 

close to N. atra Griseb. — European part: Crim. (southern coast); 
Caucasus: Cisc. (Anapa). Described from the Crimea. 

Note 1. Inthe Crimea there are forms indistinguishable from the 

Czechoslovak N. pulla, covered with short gray hairs (near Simferopol, 

in Dubki, 25 IV 1905, N. A. Bush). The specimen cited by Kuznetsov (1. c. 

318) as N. pulla var. taurica does not have villous hairs at all but 

short velutinous ones as in the Czechoslovak (typical) race. Kuznetsov left 

this specimen unlabeled. 

Ver. armeniaca Kusn, (lc, (1/913) 321.—) N,v armeniaca)Grossh. 
in Opred. rast. Kavk. (1949) 290) and var. lencoranica Kusn. (l.c. 
322.— N. lencoranica Grossh. l.c. 290).— Root vertical, shortly multi- 

cipital at apex, producing usually few, high stems, without creeping shoots. 
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Stems covered with fine, recurved bristles and scattered long firm ones. 

Radical rosette often present. Leaves short, lanceolate or oblong-lanceo- 

late at margin, sparsely and coarsely long-bristly. Cymes usually short. 

Fruiting calyx tubular-sacciform, 6—8 mm long, short-glandular-downy, 

with rather numerous long coarse bristles, teeth very short. Corolla 

smaller, 6—7mm long, hardly longer than calyx. Scales obsolete, repre- 

sented as bundles of hairs. Nutlets small, 2.5—3 mm long, low, ovoid, with 

low ring.— Caucasus: S. Transc. (Atskuri, Shurageli, Karaklisa). 

Note 2. The other specimens I saw from Armenia and Kars region 2 

hardly resemble those described above and may be regarded as the original 

N. armeniaca Grossh. Some of these correspond to the type N. arme- 

na Boiss. et Huet. non Stev.. They have rosettes of entire radical leaves. 
Their leaves are wide, oblong-lanceolate or lanceolate, the lower and radical 

leaves tapering to 10 cm long petioles, upper leaves cordate at base or slightly 

decurrent. Calyx large, 10—12mm long. Corolla large, 12—15mm long, 

with rather broad campanulate limb. Plant covered with short-appressed 

bristles, the stems and leaves with short retrorse bristles and the calyces 

grayish (often bluish) with short dense thin erect bristles and crisp glandular 
hairs.) ((Dhis/ fits var. cy nioicaliy x) Ms “Pop. (Nie ynowalyeaiis Popos)s) 

340 Nutlets on low black ring.— S. Transc. (Shakhbuz, Bichenakskii Pass, 

2,400 m). 
There are transitional forms from this variety to the next. Such plants 

are found near Sevan Lake, near Elenovka, Archanos Mountain, flowers, 

fruit, 1928, Shelkovnikov and Kara-Murza; Kars fortress, 31 V 1913, Roop. 

Var. persica (Boiss.) M. Pop. (N. persica Boiss. Diagn. I, 77 

(1846) 32).— Root thick, shortly multicipital. Stems few, low, ascending, 

covered with fine recurved hairs and glandular ones without bristles (but 

remotely bristly in some of the Iranian specimens, particularly from the 

mountains of Yazd, Baiazeh). Leaves lanceolate-linear or linear, narrower 

than in N. armeniaca Grossh. 

Only one specimen: Nakhichevan, near Nosyrvad, Khabar-Yurt Mountain 

(Karyagin and Safiev). 
Var. lencoranica Kusn.—It seems to me that this variety does not 

differ from var. armeniaca, apart from its longer calyx-teeth. 

Thus, in Transcaucasia there are two races of N. pullae. 

1) Xerophyllous, low-mountain plants, with small calyces and short teeth: 

IN; Zin omiaece = No LemeOranicea = IN, persica, 

2) Mesophyllous, high-mountain plants, with large (10-12 mm) calyces, 
longer teeth and rather large corollas, transitional to N. intermedia Ldb: 

Ne a7 Ein@ @eilyyo¢ > ING \7OiwO)w.ON7 Wil, 

Both differ from the lowland European race N. pulla— N. rossica — 

N. taurica by the nutlets which are more ovoid with low ring and more 

developed apex, and by the root bearing a radical rosette. 

13. N. intermedia Ldb. Fl. Ross. Ill (1849) 111: Boiss. Pl.) or) TV; 
167; Kuzn. in Math bls Wave iV; 25032155 \Grossoey | Eley Wailea aA 

lpg SEI Ory Gxi,, INOs ZO il. 

Perennial; root vertical, rather thick, black, shortly-multicipital at 

apex, producing rosettes of large radical leaves and 1—3 fertile stems; 

stems 30—50 cm high, thick, erect or ascending, softly hairy-villous, not 
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coarsely bristly, very rarely thin-bristly, densely leafy, shortly branching 

only above; radical leaves (sterile rosettes) oblong-spatulate, 10—15 cm 

long, 2—3 cm wide, gradually long-tapering at base, acute, sparsely semi- 

appressed-bristly-hairy, entire, not ciliate at margins; cauline leaves 
numerous, oblong to lanceolate, sessile and subcordate at base, 3-6 cm long, 

1—1.5 cm wide, acute, declined, sometimes undulant but not dentate at margin, 

sparsely semi-appressed-bristly-hairy. Cymes rather short, composing 

small and short apical panicles nearly corymbiform in fruit, few-flowered, 

densely capitate in flower, loose in fruit, 3—5 cm long, erect; pedicels 3—8mm 

long, drooping or hanging; calyx in fruit sacciform-campanulate, 10—12 mm 

long, densely glandular-crisp-hairy, without long acicular bristles, some- 

times nearly tomentose or short-gray-downy; teeth broadly triangular, 

more or less short (7/;— 4 as long as the undivided part of calyx); corolla 
pale violet, with sometimes redder, sometimes bluer tinge, rather large, 

tube shorter than calyx, about 5—6 mm long, the limb broad, cup-shaped- 

campanulate, ca. 10 (up to 15)mm across; nutlets black, rather large, 4mm 

high and long, globulose-ovoid, acutely rugose, slightly downy, the ring high, 

transversely ribbed. June—July. 
Subalpine meadows. — Caucasus: Cisc. (W.), W. Transc. Endemic. 

(Very close to N. pulmonarioides Boiss. et Bal. in Lazistan). De- 

scribed from Guria (Nordmann). Type in Leningrad. 

Note. The typical form is found in Adzharia, Abkhazia and Cherkesia 

(to Teberda). The population further east, towards the Elburz range and 

Ushba, in Svanetia, Mingrelia and Mamison pass, is distinct: var. viscida 

Somm. et Lev. (in Tr. Bot. Sada, XIV (1900) 345; Kuzn. l.c. 326. — 
N. voronovii Grossh. in herb.).— Leaves narrower, almost lanceolate; 

stems often finely bristly, yellowish, glandular in upper part. Kuznetsov is 

quite wrong in describing the leaves as being wider than in type. On the 
contrary, the leaves are usually narrower, more lanceolate, as can be seen 

in the Sommier et Levier specimen. In general the characters (width of 

leaves, color of pubescence, etc.) are not constant. 

This species has much in common with N. pulla (L.) DC. It is mainly 

distinguished from it by the larger corolla, with wide limb, and the dense, 

numerous, cauline leaves. N. cyanocalyx and N. voronovii are 

actually transitional from N. pulla to N. intermedia. The species 

was so named because it looks intermediate between Nonea and Pul- 

monaria. 

Me SNe decurrens (CG, AyNis)iGy Don Syst. IV) (1838) 337; DE, Prodr-. 
2S, B23 lIliclo, Il, INO@sis, WOE itis Isxensi5 iil, wie, INV, UGSS IGEraay shal Ilene, | lehe 

KavkwiVe 2, oZos GLOSSoo ie lnukavke Miley 264. —) bawieo pss! delcurren's 

ALM. Verz. d. Pilz. Cauc. (1831) 98: 
Perennial; root apparently vertical and rather thick, short-branching at 

apex, producing sterile rosettes and fertile stems; stems robust, sturdy, 

ribbed-furrowed, shortly glandular crisp-downy above, even slightly velu- 

tinous, without acicular bristles, 30—50 cm high, corymbiformly branching 

only above; leaves of sterile radical rosettes broadly oblong-lanceolate, 

uppermost leaves (under inflorescence) ovate-oblong, all leaves acute, wide 
at base, short-cuneate and decurrent along stem, 3—8 cm long, 1—3 cm wide, 

short-glandular-downy, entire at margin, not ciliate. Inflorescence a corym- 

biform, short panicle composed of short, markedly leafy cymes; cymes 
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few-flowered, loose in fruit, ca. 3cm long; bracts large, 2—3 cm long, 

ovate or oblong, very acute, concealing flowers; pedicels short, thick, 

2—8 mm long, drooping, glandular-downy; fruiting calyx broadly campanu- 

late-sacciform (nearly spherical), partly densely short-glandular-downy, 

rather large, 10—13 mm long, with broadly triangular acute teeth as long 

as the undivided part; corolla dark red, small, slightly protruding from 

calyx, 8—9 mm long, with narrowly campanulate limb, 4—6 mm wide; nutlets 

very large (largest in the genus!), 7—8 mm long, ovoid-globulose, horizontal, 

rugose-netted or downy; attachment-ring high, smooth, without ribs, densely. 

downy as inOrthocaryum; at lower rim inside with about 30 finger- 

shaped teeth. Fl. May. 
Meadows, shrubby formations, up to the middle belt and the subalpine 

meadows in higher mountains. — Caucasus: Dag. (Makhach- Kala), Tal. 
(near Perimbal), Endemic. Described from Perimbal. Type in Leningrad. 

Note. This is the most remarkable species in the series Pullae. Itis 

unfortunate that the exact locality of Meyer's original specimens is unknown. 

Boissier and Kuznetsov recorded it in Talysh, but the plant has never been sub- 

sequently collected there; on the other hand, Lipskii found it in Dagestan. 

I am inclined, therefore, to think that N. decurrens is one of the plants 

endemic to Dagestan. 

The locality of Kartaly specimens, which Kuznetsov seperated into the 

variety angustifolia Kusn. (l.c. 329), is also doubtful. In Sovits's 

specimens the locality is not indicated either, there are only flowers. They 

actually represent a transition from N. decurrens to N. intermedia 

as do Radde's specimens from Lake Tabistskuri. Their corolla is 13mm 

long, with limb nearly 10mm wide. This is more like N. cyanocalyx or 

ING WOwO MO Wal, Waleha) ING) CLS © lie 1 Sin sie 

15. N. daghestanica Kusn. in Mat. Fl. Kavk. IV, 2 (1913) 320 and 321; 

Grossg., Fl. Kavk. III, 264. 

Perennial; rhizome creeping, with thin long branches, passing at apex 

into fertile stems; radical rosettes absent; stems ascending, remotely 

branching from base, 15—30 cm high, with sterile branches nearly pro- 
cumbent below, spreading, coarsely subspiny-bristly with additional small 

bristles, the bristles denser in upper part of stem; leaves lanceolate, with 

parallel margins, obtuse, subentire, 2—4(5) cm long, 0.5—1 cm wide, densely 
and coarsely bristly on upper surface, more sparsely so beneath, the 

bristles semi-spreading, borne on large tubercles, ciliate at margin, with 

coarse, medium-long bristles. Inflorescence irregularly and loose divari- 

cate-corymbiform, small; cymes loose, elongating up to 10cm in fruit; 

bracts lanceolate, acute, longer than flowers; pedicels distinct, 5-12 mm 

long, curved below, coarsely long-spreading-bristly; fruiting calyx broadly 

sacciform-suborbicular, densely and coarsely bristly, with loose glandular 

down between bristles, the teeth broadly triangular, obtuse, half as long as 

the undivided part; corolla black-red-violet, the tube as long as calyx, 

limb 4mm long, shorter than tube but rather broadly campanulate, ca. 6mm 

across, with short lobes; nutlets large, 6mm long and high, subglobulose, 

acutely and thickly netted-rugose, glabrous, attachment-ring high, trans- 

versely ribbed, sparsely toothed at lower margin. July—August. 
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Stony, moving taluses in the subalpine belt. — Caucasus: Dag. Endemic. 

Described from specimens from Dagestan (Gedym, Alekseenko). Type in 

Leningrad. 
Note. A plant endemic to Dagestan, exquisite like Trigonocaryum, 

Heliotropium styligerum, and others. It is distinguished from 

N. pulla(L.) DC. by the very coarse, bristly pubescence and the shape of 

the small leaves with nearly parallel margins; due to both these characters 

it bears an astonishing resemblance to the species of Onosma. It also 

differs from the above species, and allthose closely related, by the sterile, elon- 

gate branches emerging from leaf-axils and lying on rock waste, also by 

the cymes loose in fruit, the long pedicels and the very large nutlets. 

Kuznetsov (1. c.) correctly gave this plant an independent specific status 

and it was only under the influence of the older authors (Trautfetter) that 

he included it among the varieties of N. pulla, not without noting however 

that it should be separated into the independent species N. daghestanica, 

as accepted by Grossgeim. 

Section 3. CYRTOCARYUM DC. Prodr. X (1846) 32; Boiss. Fl. or. IV, 
Ese Gurkelin) Phlanzents IVa vocalist ikuzny in Wats yblaiavk. Vera. n 329), 

Annuals; corolla whitish, small; nutlets horizontal, reniform, netted-rugose, 

radially ribbed (towards ring) along sides; attachment-ring ventral, elliptic, 

extending along ventral, concave side of nutlet, very low. 

16. N. ventricosa (Sibth. et Sm.) Griseb. Spic. Fl. Rum. II (1844) 93; 
IDC, ie@clic, 2% BBs I0isis5 Tk, Ore, IW, WSGe: Slotansulle.. Jal, I Asi45 lgupaiale 

rigy INES JL, eK, IDS As Baus Grgosiceya.5 Jails Isehyis, INOS ities Je\ial (@Jayib lis} 

yentricosa Sibth. et Sm. Fl. Graeca, II (1813) 58. — Ic.: Rehb. Ic. FI. 
Germ. XVIII, tab. 100, f. I and I]; Fl. Graeca, Il,tab. 169. 

Annual; stems few, ascending, 10—20 cm long, shortly- coarse-downy and 

remotely spreading-bristly especially in upper part, simple; leaves lan- 

ceolate, more or less denticulate along margin, obtuse or acute, 2—4cm 
long, 0.5—0.8 (1.0) cm wide, lower leaves spatulate gradually tapering 
at base, median and upper leaves sessile. Cymes very short in flower, 

little elongating in fruit, dense, 2—3 cm long; bracts lanceolate, acute, 

longer than flowers; pedicels very short, drooping; calyx subsessile, 

fruiting calyx broadly subspherical-ovoid, slightly bristly-downy, but with 

rather many thin acicular bristles, the teeth aT as long as the undivided 

part, triangular-lanceolate, rather narrow and long-acuminate; corolla small, 

white, somewhat exceeding calyx, with small limb; nutlets 3—3.5mm long, 

low, 1.5—2 mm high, beanlike-reniform, brown, finely but acutely netted- 

rugose, glabrous, with very low, nearly inconspicuous ventral attachment- 

Teena, Ys\iovventlly 
Fields, waste land, a weedy plant. — European part: Crim. (near Feodosia, 

Sevastopol); Caucasus: E. Transc. (former Koryagin district). Gen. distr.: 
Bal.-As. Min. Described from Greece. Type in London. 
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Genus 1209, PULMONARIA* 1. 

L. Sp. pl. (1753) 185; A. Kern. Mon. Pulm. (1878) 

Calyx cleft into 5 short, triangular teeth not longer than the undivided 

campanulate part, elongating in fruit, otherwise unchanged. Corolla 

violet-red or blue (sky blue), tube as long as calyx, the limb rather large, 
broadly campanulate, 10—15 mm across, with short lobes. Scales absent, 

tube with bundles of short hairs instead, glabrous or downy inside below 

bundles, with glabrous protective ring at base of tube. Flowers bihetero- 

stylous; anthers either under throat between bundles of hairs or at middle 

of tube; stigma either at level of throat or at mid-level of tube. Anthers 

oblong, obtuse. Stigma capitate or slightly 2-lobed. Nutlets straight, 

3—4 mm high, ovoid, luminous, sparingly pubescent along ventral acute keel, 

345 with obtuse apex, at base with thin, low, entire attachment-ring, sometimes 

tapering above it. Caruncle claviform, downy. Low, early flowering, 

forest herbs. Rhizome producing fertile stems and sterile bundles (rosettes) 

of radical leaves, markedly accrescent in the summer. Cymes paired at 

apex of stems, few-flowered, loose, nearly leafless. 

1. Radical summer leaves cordate-ovate, rather small, long-petioled. 

Gaikax cesnes@=ioenlsulby 4665 5 6.5 01 5 6 6 00 0 00 bo 1. P. officinalis L. 
ate Radical summer leaves gradually long tapering into petioles, if some- 

times slightly constricted at petiole, then not cordate and pubescence 

SOInE, was lollaclas mararony Or leORCl 5 56 oo oO ooo oOo UO oO OCD OD 2 

2. Blade of radical leaves broad in summer, 3 cm or usually broader, 

UIP st Ops OM CTIA stirst tee cciei ee eis: eater Uehee taht suck etal e tel Nericbay volifeheec stra a Sa ste late ie eae 3. 

+ Blade of radical leaves narrow in summer, 2—3 cm, covered 

especially beneath with long coarse arcuate hairs and sparsely 

coarse-bristly. Cauline leaves narrowly lanceolate. Stems 

COAESES VMOU Sey, i pole ch aed area ager es folate nee Uist at ous 5. P. angustifolia L. 

3. Flowers red and remaining (violet) red when fully open. Stems 

Covered aboviennijithwbricthless (Carpathians). 25 snl nee ieee 4, 
+ Flowers violet-blue or sky blue when fully open. Stems covered 

with soft glandular bristles; leaves velutinous-hairy with fine 

THEMA DIO SOE IOICHSNOS G6 6.5 65.6 66 blob 0 BO 8 4, P. mollissima Kern. 

4, Radical leaves narrowly elliptic in summer. Cauline leaves 

elongate, oblong-lanceolate. Nutlets 4—o5mmhigh......:.....52. 

BRO. ONC. ORO OTOG OIOTS OO LOr OED OOP OO tO OnOme Oo Ont ie 2. P. filarszkyana Jav. 

it Radical leaves ovate, more coarsely hairy in summer. Cauline 

leaves oblong. Nutlets 3.5—4cm high ......... 34 PaaGubGganscnot 

Series 1. Asperae Kern. Mon. 20.— Calyx sparsely covered with coarse, 

semi-appressed, long bristles, glandular-downy only at base. Radical 

leaves cordate-ovate, rather coarse-bristly. 

USIP Cares iby Sia, jell; (7B8)) 18S, Exell, were, (8. Ge Vee els), I'll. 
ISOFSisIo  IMMIS ILS Slowoatenltro, Jel, WI ASSIS (Ee ve Ibenakyssebh shay Iie; IeiOI.  . 

* From the Latin pulmo — lung, owing to the medicinal uses of the plant. 
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IDS, BAGG, = Ie, 2 1NGalo, ie, ll, Geran, AWN Wesel Milos Je ebuaMs {Rely 256 

Gir DUHL, 4%, lok denon, eo, wells 4hLAS at, PAs ILS" dapdsy BIE episig VAUbISine = 

Hung. No.930; Hayek, Fl. Stir. exs. 379; Fl. Bohem. et Moray. exs. 

No. 376. 
346 Annual; rhizome rather thin, 4—5 mm thick, long, curved, obliquely 

creeping, with cordlike, long, adventitious roots, with scarious scales, dark 

brown; bundles (rosettes) of radical leaves with 3—5 leaves, their mature 
leaves with cordate-ovate blades and petioles longer than blade, the blade 

ca. 5—10cm long, thin-acuminate, dark green above with white diffuse spots 

at margin or dark green sparsely covered with long coarse appressed 

bristles, pale beneath, with same bristles; stems 15—25 cm high, rather 

weak, remotely spreading-bristly above, with additional small bristles and 

sparsely glandular-downy; covered at base with large brown scales; cauline 

leaves oblong, half as long, the lower two tapering to petiole at base, the 

upper two sessile, acute, pubescent as in radical leaves. Cymes paired, 

at apex of stem, nearly leafless, few-flowered, loose; pedicels erect or 

declinate, short, only the lowermost up to 10mm long, short-bristly, finely 

but sparsely glandular-downy; calyx in fruit 10-15 mm long, narrowly 

campanulate, green or with blue tinge, teeth triangular-lanceolate, 2—3 mm 

long, acute; corolla‘blue-violet, tube slightly shorter than calyx, the limb 

campanulate, 7-10 mm across, longer than tube, tube glabrous inside under 

bundles of hairs at throat; nutlets 3.5—4mm high, with 2 acute narrow 

keels (ventral and dorsal), black, luminous, more or less downy. April. 

Oak and beech forests. — European part: U. Dns., Balt., U. Dnp., 

VE Dnp sess Gene distr) Gentz. Hun) Described from Europe.) dbype 

in London. 

Note. Widespread inthe USSR is P. obScura Dumort. (inBull. Soc. 

Roy. Bot. de Belg. IV (1865) 341; A. Kern. Mon. Pulm. 30, tab. IX.— 
P. officinalis ssp. obScura Murb. Beitr. Fl. Stdbosn. 87; Gayer 

im Magyar Bo, ajo, 49,— Is Orriciimeing Ib, wee, 97, item, 1 ©.) = 
Leaves without white spots, dark green at upper side. Bristles on calyx 

coarser. — European part: everywhere except for the Arctic (east to 

western slope of Urals), Crim. 
Hybrid P. officinalis X P. mollissima Kern. (Mon. Pulm. 32; 

Levitskii in Tr. Bot. Muz. AN, II, 5 (1905) 81. (former Kiev Province, 
Cherkassy County, Gorodishche, Levitskii). — Blade of radical leaves ovate- 

orbicular, tapering obtusely or cuneately to petiole, distinctly nerved, 

sparsely pubescent, shortly, coarse-bristly. Calyx with coarse bristles 

(GRF, No. 2181; M. Dnp.: Cherkasy, Gorodishche). 

Series 2. Molles Kern. Mon. Pulm. 33.— Blade of summer radical leaves 

347 broadly elliptic, gradually tapering at base to petiole, covered with soft, semi- 

appressed hairs, somewhat mixed with glandular down; young leaves nearly 

velutinous, soft. Stems in upper part and calyx downy with spreading, 

rather long, glandular hairs. 

Ai 12, maollbisysstenk, eroo, Micra, IPuiben, (S76) 7s Sewanee 19 Il, Asis 

Ieirain, sal Mien, Jel, ei, IW, Jb, Sexe Iran ily ARO Silo), IDS BBO 5 — 

259 



348 

P. mollis Ldb. FI. Ross. Il, 137; Boiss: Fl. or. IV, 170; non Wolff, — 

P. montana ssp. mollissima (Kern.) Nym. ex Heoi iy Verse 

PAI, — Ike, 3 sera, Wy © Wald, Ie devo, Icom, wel, Zils, iy ABS, — 1px, ¢ 

GRF, No.1173; Hayek, Fl. Stir. exs. No. 1027; Fl. exs. Austro-Hung. 

No. 929; \El. Hung, No: a6; bl: pB0hem: et) Moray.,exs. No. 8607) Hilneauc. 

exss) Nowoini 

Perennial; rhizome rather thick, short, black, producing large bundles _ 

of cordlike adventitious roots; radical leaves large, up to 50 cm long, 

8—10 cm wide, elliptic, very gradually long-tapering at base into petioles, 

petioles shorter than blade in the Siberian and longer in the Caucasian race; 
blades often slightly velutinous, especially in upper dark green side, pale 

beneath and more sparingly pubescent with appressed thin rather long hairs 

sometimes mixed with smaller ones, without glandular down; stems usually 

sturdy and rather high, 30—50cm, sparingly pubescent below, in upper part 

spreading-soft-villous in addition to glandular down, base covered with 

large brown scales; cauline leaves usually oblong, many times narrower 

than radical leaves, 3—7 cm long, 1.5—2 cm wide, the two lower hardly 

cuneate-tapering at base, the rest sessile, subcordate at base, not decurrent, 

acute, softly hairy, upper leaves with mixture of fine glandular down. Cymes 

rather dense but becoming loose in fruit, many-flowered, sometimes 4—6 

forming a corymbiform panicle; pedicels densely glandular-downy, with 

short and thin spreading bristles, up to 5mm long in fruit; fruiting calyx 

campanulate, 10—13 mm long, beset with short, semi-appressed bristles, 

mainly along nerves, glandular-downy, besides, teeth triangular-lanceolate, 

half as long as the undivided part; corolla large, violet-blue (sky blue), 

larger in the short-styled individuals, limb 8—12 mm across, lobes semi- 

orbicular, the tube approximately as long as calyx, downy inside under 

bundles of hairs; nutlets ovoid, 3.5mm high, subglabrous. April. 

Forests, mainly coniferous (spruce-fir).— European part: U. Dns., 

M. Dnp., Bl. (right bank of the Dnieper), Bes., V.-Don (Volga), Transv., 
V.-Kama (Kama); Caucasus: Cisc. (often), W. Transc. (Colchis); West 
Siberia: everywhere; East Siberia: Ang.-Say. (to Baikal), Lena-Kol. (Lena); 
Centr. Asia: Dzu.-Tarb. (Tarbagatai and Dzungarian Ala-Tau). Gen. distr.: 

Centr. Eur., Bal.-As. Min. Described from W. Europe. Type in Vienna. 

Note. This species is very close to the Central European P. mon- 

tana Lej. (=P. mollis Wolff), differing from it by its nearly bristleless 

calyx, densely velutinous shoots, leaves not decurrent and the yellow anthers; 

these characters, however, are hardly constant and not specific criteria. 

The distribution area of this species in the USSR is fragmentary, the species 

is not growing in the central belt (Orlov, Tambov, Ryazan and Moscow 

regions). Hence its distribution is as follows: 1) Carpathians (to the Dnieper 
in the east); 2) beyond the Volga- Urals, stretching from here throughout 
the Siberian taiga up to Baikal and northward to the Lena River. Absent in 

the Far Eastern areas; 3) Caucasus. I found no significant difference bet- 

ween the specimens from these three separate parts of the distribution 

area; the keels on the nutlets of the Caucasian race protrude less sharply 

though than in the Ural and Siberian races, but this appears to be an in- 

significant, quantitative difference. In addition, the more abrupt tapering 

of the blade of the radical leaves to the petioles, as is observed in the 

Caucasian Pulmonaria, is repeated in some of the Siberian specimens. 
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3. P. rubra Schott in Bot. Zeit. IX (1851) 395: Kern. Mon. Pulm. 40; 

JavorkasViaomLlwo49> eozateniet aly Hosl. Polsks 479. —mr. trans'sid > 

vanica Schur in Verh. Sieb. Ver. III (1852) 88 et Enum. pl. Transsylv. 

(is6e)ia wie ies Kerns Icy tab. 12) and 13.8. 10:) Javorka, con. tab: 
413, f. 2815.— Exs.: Fl. Hung. exs. 568 (f. albocorollata Simk.); 
Boenitz, Herb. Europ. (from Yablanitsam). 

Perennial; rhizome oblique, thin, with few cordlike roots, brown; radical 

leaves ovate, rather large, (15 cm long, 10 cm wide) acute, abruptly and roundly 

tapering to narrowly winged petiole almost as long as blade, blade coarsely 

stiff-bristly at both surfaces with few, long, semi-appressed bristles; stems 

20—30 cm high, usually villous and with rather stiff, long spreading bristles, 

glandular-villous above; cauline leaves oblong, small, lower leaves cuneately 

tapering at base, upper and median leaves sessile, not very broad or very 

deep at base, acute, 3—8 cm long, 15—25 mm wide. Cymes rather densely 

few-flowered, in fruit slightly elongating, paired at apex of simple stem or 

forming a small corymb if stem branched above; calyx in flower tubular, 

12mm long, shortly thin-bristly and more or less glandular, teeth more or 

less long, the pedicels and base of calyx finely glandular; corolla red, not 

turning blue, rather large, the limb ca. 10mm across, the tube shorter than 

calyx; nutlets 3—4mm high. April. 
Mountain forests, mainly beech but ascending to the spruce-fir belt. — 

European part: U. Dns. (Yablonitsa, probably Tatar pass at the upper 

reaches of the Prut River near Vorokhta). Gen. distr.: E. Carpathians, 

Balkans. Described from the subalpine elevations of S. Transylvania 

(collected Kochi). Type in Budapest? 
Note. This species is rather problematic. The Hungarian botanists 

accepted the above-described plant, with broad, ovate, radical leaves, as 

P. rubra, although Schott wrote that this is a subalpine plant. The later 

Hungarian botanists described P. dacica Sim. (S. filarszkyana Jav.) 

as an independent species, apparently arbitrarily. I never saw Schott's 

original specimens and for this reason I maintain the described plant as 

P. rubra, following the Hungarians, even if Blotskii considered it as the 
hybrid P. rubra Xobscura (see specimens published by Boenitz and 

quoted by me in Exs.). Both P. rubra and its narrowleaved, subalpine 

derivative P. filarszkyana, represent the original features of the 

Carpathian flora, being its endemic plants; they can hardly be referred to 

the paleoendemic formations since all species of Pulmonaria are 

closely related. Our plants are particularly related to P. montana and 

P. angustifolia. It is probable that the entire complex of these species 

evolved only in the Pleistocene. 

4, P. filarszkyana Javorka in Bot. Kozl. XV (1916) 52; Ej. Mag. Fl. 

849; Rosi. Polsk. 479.— P. dacica Simk. Enum. Fl. Trassylv. (1886) 
406.— P. rubra var. dacica Simk. in Math. Term. Kozlem. XV(1878) 

bose lesrdavorwa. dsc. (O16) 53; daverkay icon. taby 413. f.) 2816. 
Perennial; resembling the preceding. Rhizome thinner and longer; stems 

thinner, 20—40 cm high; radical leaves narrowly elliptic (for example when 

30cm long then 5cm wide), gradually tapering straight to wide, winged 

petiole without any distinction; bristies more delicate and thinner; cauline 

leaves elongate, oblong-lanceolate, 10—12 cm long, 2—3 cm wide, tapering 
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nearly to the very base, upper leaves distinctly decurrent, villous- glandular 

only in upper part of stem. Calyx slightly longer, 15mm, and with longer 

teeth; corolla always red; nutlets 4.5—5 mm high, ovoid, slightly downy. 

June—July. 

Subalpine belt, among fallen trees (Krummholz), — European part: 

U. Dns. (Carpathians). Gen. distr.: E. Carpathians. Described from 

Maramuresh in the E. Carpathians. Type in Budapest. 

Note. Almost undoubtedly this plant should be named P. dacica Simk. 

Javorka was too formal in ignoring Simonkai's name only because the 

original specimens of the latter were also mixed with those now referred 

HO) JE Tel |e el, 

Series 3. Strigosae Kern. Mon. Pulm. 3; Kuzn., op. cit. 335. — Blades 

of summer radical leaves lanceolate or oblong-lanceolate, long-acuminate 

at apex, long, very gradually tapering to narrow winged petiole shorter than 

blade (though distinct from it), sparsely covered beneath with long, coarse 
arcuate bristles, remote along nerve, less remotely covered at upper sur- 

face with short, coarse downcurved bristles. 

be Pa ansustitoliagheSpsnpley (Gl753))) 135: dbasEla Ross: Ill, 138; 

Slahaoyedliyer, JEMIS UL e}a)p eGbivzial,-abay Wileyes IOS lehyicy IDWS I WoIOs INS, INCA 

Pulm) 3. 2. an cusitifolia ssp.az ur ea) (Bess.) Hegi> a lleavhlamyemo. 

2211.— PS azurea Bess. Prim, mil, Galicwi(1809) 150. liédbyehiaahoss: 

Mile Wee e lea Javonka con. Mune stall.) 4102 erie 2/812. lek clio a mlems @xtaite 

CI, tab. 694; Kern. Mon. Pulm. tab. I; Stankov and Taliev, Opred. 440. — 

Exsan iGRiEe No. Zio, Wolosizezak. His. polk exsa Non4 63h Ehuinemes<s. 

No. 564. 

Perennial; rhizome short, black, thin, with cordlike adventitious roots; 

stems low, 15—30cm, sturdy, furrowed, villous-bristly nearly to base with 

coarse long slightly recurved hairs; radical leaves long, narrow, 20—30 cm 

long, 2—3 cm wide, petioles coarsely bristly-villous; cauline leaves lan- 

ceolate or lanceolate-linear, acute, sessile, slightly decurrent, both surfaces 

with coarse hairs and bristles, the base covered with large brown scales. 

Scorpioid cymes usually paired at apex of stem, rarely forming corymbi- 

form inflorescence with lateral branches, bracts narrow small; fruiting 

calyx on short, 3—5 mm (lower to 10 mm), curved, bristly pedicels, cam- 

panulate, slightly smaller than in preceding series, 8—12 mm long, with 

sparse coarse bristles, almost without glandular down, its teetn triangular- 

oblong, rather long, /3— 7/2 length of calyx; corolla violet-blue (sky blue), 
slightly smaller than in Molles, campanulate limb ca. 10mm across; 

nutlets ovoid, 3—3.5 mm high, subglabrous. April. 

Broadleaved forests, pine forests, sandy soil.— European part: U. Dns., 

Balt.) Wads—iliasn(eskoy)) Us Dnp.) MauPnp.. UnVe. Ver Don shes sainias 
Kama (SW). Gen. distr.: Centr. Eur., Bal.-As. Min. Described from 

W. Europe (Sweden). Type in London. 
Note. Inthe USSR this Pulmonaria has the smallest area of distri- 

bution (not counting the Carpathian species). It does not extend far south 

or north, is absent south of Khar'kov and on the Volga, and does not reach 

Saratov. It is also absent in the Ladoga-Il'men area (except Pskov) and in 
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the northern and northeastern forest regions, nor does it extend beyond 

the Volga. It is absent in the Urals. 
P. azurea Bess. was described from Volhynia (Besser mistook the plant 

later described as P. mollissima Kern. for P. angustifolia L.). 

To some extent Besser was right because the Linnaean plant is not 

uniform. Hence, Rouy (Fl. Fr. X, 294) records P. azurea for France, 
presenting it as synonymous with P. angustifolia (L. Sp. pl. (1753) 
135, certe pro parte). However, Hegi synonymizes P. azurea with 

2, AMASUSELLOIUE Ib, So See, AccoRelings wo ILSCeoouNe Wal 12, Lids ws wil 

folia the corolla tube is downy inside but glabrous in P. azurea. 

The hybrid P.- officinalisX P. angustifolia occurs sporadically. 

Attimes itis very much like P. mollissima Kern, or like P. offici- 

nalis or P. angustifolia. For example, GRF, No. 2180 (Kiev, Golo- 

seevskii forest) and a plant from Volsk (very similar to P. mollissima 
Kern. ). 

Tribe 6. MYOSOTIDEAE Rchb. Ic. Fl. Germ. XVIII (1857) 70. — 

Small, thin, delicate perennial, biennial or annual mesophyllous herbs, without 

coarse hairs. Flowers medium-sized or small, brachymorphic, very 

rarely nearly mesomorphic; calyx divided into 5 narrow lobes or 5-toothed, 

slightly elongating in fruit, otherwise unchanged; corolla sky blue or white, 

typically radially 5-merous and brachymorphic, its lobes ''twisted''-imbri- 
cate in bud; anthers usually inside corolla tube, like the short style, rarely 

(not in our species) exserted. Scales well developed, rarely (not in ours) 
absent. Nutlets small, erect, smooth, pericarp thin, dorsoventrally com- 

pressed, with broad, rounded, smooth back, weak ventral keel, margins acute 

to rimmed, usually oblong (viewed from the back), attached to flat torus by 

small, flat or slightly tapering basal cicatrice, sometimes extended down- 

ward into narrow caruncle. 
Note. This tribe should presumably be a subtribe of the Lithospermeae, 

very close to the Trigonotidinae, with which it unquestionably shares a re- 

lationship in structure and appearance. Trigonotidinae and Myosotideae 

represent the primary (Paleogene) Arctic-tertiary group, the precursors 

of the ancient Mediterranean genera of Lithospermeae, Cynoglossinae and 

Eritricheae, which (through Amblynotus Johnst.) is also very close to 

Myosotideae. In contrast to the subtropical Trigonotidinae, the Myosotideae 

(except Mertensia) probably represent the only boreal, criophyllous 
group of Boraginaceae. The ''twisted" gestivation of the corolla lobes 
distinguishes them morphologically from the Trigonotidinae. 

Genus 1210. MYOSOTIS* L. 

L. Sp. pl. (1753) 31; DC. Prodr. X, 104 (section I Eumyosotis DC and IV. Strophiostoma Endl.). 

* Ancient name of the plant, from the Greek myos otis (myosota) — mouse ear. 
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Corolla brachymorphic, mostly blue, anthers in tube, scales in throat of 

corolla. Perennial, biennial, often annual herbs, with delicate leaves and 

thin bristles or hairs (without coarse bristles or large white basal tuber- 

cles characteristic for the xerophyllous African and ancient Mediterranean 

genera), sometimes glabrous or subglabrous, in northern forests, meadows, 

marshes, steppes and in the subtropical zone, high in mountains or near 

water, or delicate early ephemera in mountain semi-deserts and semi- 

steppes. 

1. Nutlets on pedestal, with small white caruncle (subgenus Stro- 

Dib Hoistowma)s oy MAR ea Secs Ee Se Pes Si ie Wn. 
+) 1 Nutlets) differents (subeenuls i ubaniyaojs| Ost is))\y) eee een eee 5. 
2. Perennial plant. Rhizome long-creeping. Corolla limb flat, large, 

6—8—10mm across. Calyx usually with straight appressed hairs; 

hamate hairs absent, even at base of calyx. Peduncles long, hori- 

zontally curved, 2—3 times as long as calyx. Scorpioid cymes 

leafless, long. Leaves oblong or spatulate-oblong. Stems 30—50cm 

high. (In mountain forests, mainly W. Caucasus). 102 ee eee 

WR uae ie ar Ge RR Ne ai Bau OSE Ue 1. M. amoena(Rupr.) Boiss. 
+ Annuals, 10-3 0(40) cm high, usually spreading-branching from base. 

Corolla smaller, 2—4(5)mm across; calyx with spreading, hamate 

hairsjat base (very closely related) species)... 1. or) a -aeeenenenene 3h 
3. Scorpioid cymes (racemes) distinct, nearly leafless, only 1—2 with 

bracts, beneath peduncle, the others without, or all leafless. 

Peduncles 2—3 times as long as calyx (Caucasus). (M. pro- 
piniquia vEiIsch! vetsMeye nore) tie, eh iets tire) sha Mahal oe hehe ae ae 4, 

aly Scorpioid cymes (racemes) little differentiated, leafy except for 

uppermost. Peduncles longer, the lower 3—4 times as long as 

calyx. Corolla small, 2—4mm across. (European part, nearly 

throughout Caucasus; rare in W. and Centr. Siberia) i.e cee 

Pee Te etrie harp ke aque eM NCUN Din manny cots ory <i BRCM IES DW 4. M. sparsiflora Mikan. 

4. Corolla 4—5mm across, limb flat... 2. M. propinqua Fisch. et Mey. 

ats Corolla 3—4mm across, patelliform (eastern part of Caucasus)... 

Aha oe RO EUES OR AMGe CH CR CiIt Ren ce ck AICI soa lon ereoe a 3. M. pseudopropinqua M. oye. 

5. Calyx covered with straight, apically hamate, not curved, usually 

adjacent or half-remote, but not spreading, hairs (series Palustres 

and Titterales) ye ee sae ares af se a Slate A, EE 6. 
+ Calyx covered at least in lower part with nearly vertically spreading, 

apically hamately or furcately curved hairs (series Sylvaticae 

and Atrvensies)) its lsc cap aman «Mata kaem Gos ale: (ce aos ells) eee sean 15). 
6. Perennials. Calyx 5-toothed, cleft for 7/3 or / into triangular teeth, 

with short, sparse rarely dense hairs. Corolla medium-large, limb 

rotate,4—10mm across. Marshes or damp,muddy meadows ..... le 

+ Annuals, sometimes very small. Calyx as in preceding group 

(Palustres 2. Annae), corolla 2—3mm across, or more deeply 

dissected, with lanceolate teeth and dense long straight, not com- 

pletely appressed hairs, and then corolla especially small 

(Litterales) ens ROSE wee Aye coer eae 8 ORIN RO ae ee ene ile 
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ke 

12, 

Se 

Corolla 6—10(12)mm across. Plant usually larger (30—80cm 
high) and sturdier. Style often longer, stigma visible between 

calyx teeth (after falling of corolla, when calyx enlarging). 

CV iee pra lhuistisenscul aaa rs clen mee cn, eM ctw Wh, Linge eee pamenenin | ihe: 8. 
Corolla 4—6 mm across. Stems and leaves always with appressed 

bristles, generally sparse; rhizome without bundles of leaves or 
sterile shoots. Calyx also smaller, style short, never protruding 

from between calyx teeth. Leaves commonly obtuse, sparingly 

DUDES COMi MN cre eee si tenis teh oe eines pattie: rane Nanton cee mente 6. M. caespitosa Schultz. 

Plant with appressed, sparser hairs, spreading hairs absent ..... oF 

Stems (lower part), branches, sometimes also leaves with long 
SPREACING DrISMSS Mi we ste ere meee vollaiterie het Moelle uehies dere sl 8 ee Mate! roy 10. 
Bristles on leaves, even the upper, directed toward apex of 

leaves on both surfaces. Leaves delicate, shady. (W. European 

DaAEtoOl USSR sts one Se 5. M. palustris var. strigulosa M. et K. 
Bristles at lower surface of lower cauline leaves directed down- 

ward toward base of leaves, or directed toward apex above. 

Plants of exposed sites, swampy meadows and swamps. (Through- 

out Siberia, E. European part of USSR, rarely in west) ......... 

Sit Bi ovlomee Clan | eae tGuc ochas “oRmneieN 5. M. palustris var. nemorosa Schmalh. 

Stems spreading in lower part, with more or less dense, some- 

times very sparse bristles, upper part and branches with or with- 

out appressed hairs. Racemes not very long. (European part of 

USSR, CASE EO tae VOlsY, Sous WO Sus EI). 6 6656 boo co aoe 0 be 
Se on) Renee area OR oe NVR 5. M. palustris Lam. (var. memor Kitt. ). 
Stems in lower part with appressed bristles, branches elongate 

with spreading bristles. Racemes loose, very long. (Rare in 

HugopeanpartvoniUissk in torestibelt)m sae ist. Sen case 

ea aetna ape ies AMO tear has NSE rc SO ga 5. M. palustris var. laxiflora M. et K. 

Calyx cleft to half into broad triangular teeth, covered with few, 

completely appressed short bristles. Corolla 2—3 mm across. 

GRallstisese2e wANMac) me acsers a riya me vers oy ame TROn Damen Pre MLO WMT OS IORENE 3. 1D, 
Calyx cleft for more than half into lanceolate teeth, rather 

densely covered with long straight, not quite appressed hairs. 

GCoroliawl—Ommracrossw luittoralics) Muaenesian ss cis sso stolen ele 18. 
Pedicels longer, 1—2—3 times as long as calyx; the latter 4—6 mm 

long in fruit, campanulate. Racemes few-flowered, very loose. 

Nutlets 1.5mm high. Shores of Baltic Sea (type) and banks of 
water bodies in continental parts (special form var. nanella 

EUS TAR) ore ee ee es cattn Nectes re relntayies Sea Ne) rae Ni ak ES BR Reyes 7. M. baltica Samuels. 
Peduncles shorter than or as long as calyx. Calyx in fruit 3—4mm 

long. Racemes many-flowered, short, rather dense, 3—8 cm long. 

Nutlets less than 1mm long. (Grows in Talysh, Colchis and along 

Ee wArralcs) Maer scaMan ee.) team ONS We Reh wae ol BDL 0 8. M. sicula Guss. 
Peduncles horizontal or at 45° to axis, thin, almost 3mm long, 

approximately as long as calyx. Stem well-proportioned, 5—20 cm 

high (with racemes), few-leaved. Racemes loose. Corolla blue. 

(In steppes, Kharkov and Volsk to Mugodzhar Hills) ........... 
J JBNO-OL> tio Sisienrenlie’ val lots Seer ie 6.6, UO Guo WaeiA ecuciioee iS Wie ucrainieayCzern. 
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INs)6 

16. 

LG 

Peduncles short, thickened, at a slight angle to or appressed to 

axis.) stem sliohtily~ developed, feweleaved or ObSoOleten cue nel 

Stem more developed than in the following, less than in the pre- 
ceding species, 2—10 (to 15) cm high, with few leaves below 
racemes. Peduncles 2—4mm long, thick, obliquely spreading or 

appressed to axis. Calyx in fruit 3—4mm long. (Crimea, southern 

SOE) eee basis, one NET MLO Lee 10. M. idaea Boiss. et Heldr. 
Stem (3)5—10cm high, dwarf specimens without leaves above : 
rosette. Fruiting racemes narrow, compact, beginning close to 

ground. Peduncles thick, turned upward, nearly appressed to axis, 

2—3mm long. Fruiting calyx 2—3 mm long, narrow, nearly tubular- 

campanulate, with divergent teeth; corolla white. (Crimea, southern 

GOA, OCS CICME SORINGS) sooo sscscb boo 9. M. litoralis Stev. 

Perennial, sometimes biennial-triennial species; rhizome thicker 

if perennial, thinner if biennial-triennial, producing fertile stems 

and sterile rosettes or more or less long sterile shoots. Corolla 

lancer limbs 4—l0amm acrossa (Series) Silvaticae)s. (isms eam 16. 
Annual or biennial (overwintering as radical rosette or reduced 

sterile shoots produced from lower part of stem). Corolla small, 

campanulate limb 1—3 mm, in one species (M. het eropoda) 
8 anion eeOSS (Seicies MrevEnseS)), 5666 oo Fk bo bb oo ob oo bo oe De 
Perennial, with reduced, crowded, erect stems, rhizome and 

rosettes, usually xeromorphous with stiff, narrower, antrorse 

leaves, with dense grayish hairs. Calyx densely hairy, grayish 

or sericeous, not abscissing. Corolla brilliant blue, large. Nutlets 

obtuse, more distinctly rimmed at apex; stalk larger, transversely 

elongating. (Steppes in European part of USSR and Siberia, mountains 

of the Crimea, Caucasus and Centr. Asia). (Silvaticae 2. Alpestres 

CMS al pyersierl SESc. lM aerehetcpstiol os ile) somel icteric (unin) at a ile 
Biennial-triennial, furcate with thin somewhat creeping rhizome 

producing more or less elongate sterile shoots. Leaves meso- 

phyllous, delicate, thinly membranous, oblong, green. Pedicels thin, 

long, nearly horizontal. Calyx abscissing, gray-hairy, with copious 

spreading hamate hairs. Corolla less brilliantly blue or smaller. 

Nutlets with small oval cicatrice and acute apex. (Western forests 

of European part of USSR, with disjunct distribution area in the 

Urals, Altai, and in the taiga of Central Siberia). (Silvaticae 1. 

EU Silvaticac) sa @visuseidavgant nea shwll) |e vi omic see si eee 19. 
Upper cauline leaves broad, oblong, firm, grayish. Pedicels 
short, directed upward. Calyx nearly white or sericeous-tomen- 

tose, with very few hamate hairs. (In the USSR confined to sub- 

alpine belt of the Carpathians and high mountain belt of the Caucasus 

(where it grows alongside numerous hybrids with M. suaveo- 

Icesmts) hey Meheae en eee ope ee tem ccral mapa tear 17. M. alpestris Schmidt s. s. 
Upper and median cauline leaves upright, lanceolate or lanceolate- 

TIMNCAY ciep te Padncinarversiiieidulmowie  sigtuveiMte: evtoweevive: telive) fo Reto ohn cuy su syeha cas gh Ne tN tema Reete 118}, 

Leaves gray-downy-villous. Stems sturdy, erect, markedly 

pubescent. (Mountains of the Crimea, Caucasus and Centr. Asia, 

steppes from the Carpathians to Baikal and Lena, Amur, Kam- 

Ce O21) SRAM Te PME ANOS Le SU eit ne tne EME GA 16. M. suaveolens W. et K. 
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20. 

22. 

23. 

24, 

Leaves subglabrous, of variable width, often spreading. Stems 

low, 5—10 cm high, weak, often glabrous, sometimes villous. Corolla 

smaller than in M. suaveolens. Very polymorphic, transi- 

tional species related to M.suaveolens. (Arc. Eur., Arc. Sib., 

agin ING. Bo WO ieraenen er, Cemrezisie, Alm) 5 Pees 2s 3 eo ee 

bg oh OE Gnd Cua LOU Oh incr c Deen tS cn oS 18. M. asiatica Schischk. et Serg. 

Corolla tube distinctly longer than calyx (though not as much as 

in the Centr. European M. variabilis); after falling of corolla 

style more or less markedly exserted from teeth of small 

(1.5—2 mm long) calyx. Corolla 4—5mm wide. Sterile shoots short, 

2—5 cm long. (Lower Yenisei (Turukhansk); in Achinsk and Kras- 
noyarsk there occurs a form intermediate with M. kr ylovii) 

Se SrErcHi eas. xelher ej fot slireaienlinl tenses Gok meres Wears pea hante 15. M. pseudovariabilis M. Pop. 

Corolla tube as long as calyx or shorter. Style short, not visible 

between calyx-teeth and in any case not exserted from them .... 20. 

Sterile shoots very long (15—20cm). Leaves oblong, the upper 

short-acuminate. (In mountain taiga of Altai, Kuznetsk Ala- Tau, 

Sayans, Centr. Urals (Zlatoust) with Abies sibirica pre- 
Gordan ras) peas ey cet ees, Seat LAN SNe LEED, 13. M. krylovii Serg. 
SUGICMS laos) Sakon, As) iaay Jkovaresy GA a bio ha Ola Gone be neoaronc Bh 

Upper leaves short-acuminate, almost like those of preceding 

species (W. European part of USSR to Moscow Region, Kirov) .. . 

3, LAGU SORE Oe SOLES NO Ten cu eee nae eed ae 12. M. silvatica Hoffm. s.s. 
Upper leaves long-acuminate, cuneate at apex, otherwise as in 

preceding species (S. Sakhalin)...... 14. M. sachalinensis M. Pop. 

Peduncles with short appressed hairs, longer, usually as long as 

calyx or longer, rarely shorter, mostly horizontally spreading... 23. 

Peduncles short, several times shorter than narrow calyx, 

spreading-downy (hairy); scorpioid cymes borne in axils of 

upper leaves, i.e., first flowers of racemes, with bracts or short 

appressed-downy pedicels borne above leaves (leaves wide) .... 26. 

Racemes borne low, with first flowers of raceme above upper 

leaf of stem or in its axil. Peduncles longer, at least the lower 

(in axil of leaf, or below) slightly exceeding calyx. Racemes more 

compacinn Calysq short >campanullaten@pemiaiies a socket cals ct ciel ere oie 24, 

Racemes very loose, long, often longer than leaf-bearing part of 

stem, or as long, starting above upper stem leaf. Peduncles as 

long or to “ as long as calyx. Calyx longer and narrower than 

TARO CEC MAO RyAL AEs, NCO a Athi. cme heme tle meta tin Orc NR AAS 9 cbc dM ca lee Pa a be 25). 

Corolla larger than in all other Arvenses, its limb 4-6 mm 

across. Lower peduncle of raceme in axil of upper leaf, longer 

than calyx, usually arcuately curved downward, above leafless, as 

long as calyx or shorter. Racemes rather loose. Leaves oblong, 

sparsely villous. Stem 10—20 cm high, thin. (Transcaucasia) ... 

SYR cae emia Ss iapace Meme iohvouire dey els dcav ead oda onmehnemsepre ene aele ive 20. M. heteropoda Trautv. 

All peduncles above upper leaf, hence raceme ebracteate, 

peduncles usually 14-3 times as long as calyx. Corolla small, 

blue. Racemes rather compact. Leaves narrower, lanceolate- 

spatulate, the upper lanceolate, downy-villous. Stem high (10—40 cm), 

sturdier than in preceding species. Leaves numerous on stem, 

267 



358 

20. 

26. 

Zils 

dense. Racemes always shorter than leafy part of stem. There 

are sturdier biennial forms with slightly larger corolla limbs 

(3—4mm across). (Mostly a weed in European part of USSR, West 
and) iCentrall Siberia, Caucasus, mot)in' Gentry Asia) sus) a eenene one 

cikahieyteytelpciitsie'e oles cule mase eater oueMietd MOMMEELS incl avwelutentepetai maura cea. 19, M. arvensis Hill. 

Corolla tube as in preceding, almost as long as calyx. Corolla 

small, blue;very thin, exquisite plant. Peduncles filiform, nearly 

as long to half as long as calyx. Racemes loose, long, commencing, 
2—3(5) cm above upper stem leaf, scorpioid not furcately curved 
at apex. Stem, leaves few (3—5) short, oblong or lanceolate, 

obtuse. (Mostly Centr. European. Inthe USSR, usually inthe 

Crimea, inthe Transcarpathian Region, Baltic area (Ezel and Dago 

islands); inthe Caucasus confinedto Dagestan) . 22. M. collina Hoffm. 
Corolla tube distinctly longer than calyx (1% times). Corolla 

yellow turning pink, finally blue. Pedicels ‘/ to 3 length of calyx, 
calyx larger than in preceding species (4—5 mm) long; racemes 
slightly less removed from upper stem leaf, such long racemes 

at apex distinctly scorpioid. Leaves longer, lanceolate to linear. 

(Very rare, confined to westernmost part of European part of 

USSR: Baltic Republics, Kiev area; introduced in the Caucasus 

nears Alkhailil—dATomi) ion) eciesl een eee 25. M. versicolor Smith. 
Peduncles short with appressed down, horizontal or hamately 

curved downward, Yo = ae length of small, open calyx. Racemes 

very thin, loose, shorter than leaf-bearing part of stem. Plant 

sturdy like M. arvensis, 30—50cm high. Leaves broad and 

large, the lower spatulate to oblong-lanceolate, to 8 cm long, 

2cm wide, the upper shorter, oblong, acute, all leaves delicate, 

mesophyllous. Stems often with sterile lateral branches below; 

probably an overwintering biennial. Corolla blue, small. (Con- 

fined to Adzhar Colchis; in Abkhazia with transitions to M. ar- 

VG SHINS) Peiniag Aub | ses apd ae eee A re 21. M. lazica M. Pop. 
Peduncles short (several times shorter than calyx) with spreading 

down. Plants small, 5—15cm high, with small oblong-linear leaves 

and narrow slightly pyriform-tubular calyx. Flowers very small: 

limb’ of, corolla-Il—l.o mmyacnoss | tases ayes Ae ee a ene Zilte 

Peduncles thick, 0.5—1mm long, more or less spreading, not up- 

right. Plants usually multicaulescent, with rather dense gray 

spreading down. (Usually in European part of USSR, not above 

60° N., Crimea, Caucasus, Centr. Asia, rarely in West Siberia, 

EVOSIevaN: webbgualelo GEIR) GoGo oo 4.o1G 6 460 8 6 Ge 23. M. micrantha Pall. 
Peduncles 1—1.5 mm long, recurved, thinner. Drooping calyx 

nearly appressed to axis, its base more elongate, pyriform-clavi- 

form, more delicate. Plants of rocks and shade. Racemes thin, 

often flexuose, elongating. (Centr. Asia) ... 24. M. refracta Boiss. 

Subgenus 1. Strophiostoma(Turcz.) M. Pop.— Genus Strophio- 

stoma Turcz. in Bull. Soc. Nat. Mosc. XIII (1840) 258: Kryl., Fl.) Zap. 
Sib. LEXy 2205.) Sects Sit FO pimiosit oma, DC. Prodrwee (346) ales Bosc. 
Fl. or. IV, 234, 241; Glrke in Pflanzenf. IV, 3, 119.— Peduncles long, 
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declined, thickened below calyx. Nutlets on stalk (cicatrice), with white 

cuneate downward directed caruncle (derives from tissue of thickening 
peduncle below calyx). Delicate perennial forest species and annual species, 

with delicate mesophyllous leaves and long, drooping peduncles. Calyx 

cleft to oe with acute lobes, open, covered mainly with semiappressed 

straight hairs, sometimes slightly hamate at base of calyx. Peduncles 

2—4 times as long as calyx. 

1. M. amoena (Rupr.) Boiss. Fl. or. IV (1879) 241; Kuzn. in Mat. FI. 
Kavk. IV, 2, 345; Grossg., Fl. Kavk. III, 235; Kolak., Fl. Abkh. IV, 

26.—Strophiostoma amoenum Rupr. in Bull. Acad. Sc. Pétersb. 

XIV (1856) 229. — Exs.: GRF, No. 828. 
Perennial, sometimes flowering annual. Rhizome often present, creeping, 

cordlike, sometimes absent, root collar or rhizome (if creeping) usually 

bearing several fertile and some shorter sterile stems; the former rather 

thick, sturdy, (15)20—30(50) cm high, erect or arcuately ascending at base, 
ribbed, with sparse spreading villous hairs, appressed-hairy in inflorescence, 

more or less branching, especially above; leaves of sterile shoots delicate, 

thinly membranous, mesophyllous, usually spatulate-oblong or otherwise 

obovate-oblong, obtuse, distinctly tapering to petiole, which usually does not 

exceed blade; lower cauline leaves oblong or lanceolate-spatulate, the 

upper sessile, oblong or oblong-lanceolate, usually acute; leaves of variable 

dimensions, sparsely covered with thin spreading hairs; radical leaves 

3—10cm long, to 1.5—3 cm wide, the cauline leaves 2—4 cm long, 1—1.5 cm 

wide, some individuals, presumably from light sunny habitats, have narrower, 

oblong-lanceolate or even smaller, lanceolate leaves. Racemes leafless, 

2—3 at apices of stems, reaching 10—15 cm in length, loose, long, with up to 

10—15 flowers; pedicels thin, nearly horizontally spreading, ca. 1 cm long, 

elongating to 1.5—2 cm in fruit and then 2—3 times as long as grayish calyx, 

with appressed or semiappressed straight hairs (hamate hairs absent), 
ca. 2mm long in flower, 5—6 mm long in fruit, with lanceolate, acute lobes; 
corolla sky blue, tube short, 14 times as long as calyx, limb flat, broad, 

6—10mm across (average 8 mm), with oval, obtuse lobes; scales in throat 

broad, villous, whitish, forming crown; nutlets black, trihedral- oblong, 1. 5mm 

long; caruncle ca. 0.6mm long. June—July. 

Mountain forests in central belt, mainly in the western half of the Main 

Range of the Caucasus, also in the western half of the Lesser Caucasus. — 

Caucasus: W. Cisc., W., E. and S. Transc. Endemic? (As. Min. — Lazis- 

tan?). Described from specimens cultivated in the Petersberg Botanical 

Garden from seeds labeled M. montana caucasica from Nikitskii 

Botanical Garden. Ruprecht gives a more precise origin: ''Iberia Imeretia'. 
In the herbarium there are Caucasian specimens described by him, collected 

much later than the original year of description (1856). Hence the type 

should be given as absent (cultivated plant), though the lectotype could be 

Ruprecht's specimen (with his Signature: Strophiostoma amoenum 

(inodorum); between Kvishety and Kaishaur, flowers, 10 V 1861). 
Note. This species may be considered as the ancestor of the annual 

species of this section. It is especially close to M. propinqua Fisch. 

et Mey, from which it differs mainly in being perennial. Its rhizome is 

generally creeping, branching and cordlike, though sometimes it is obsolete. 
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As Ruprecht (1. c.) has indicated the annuals may blossom; in any event 

even with a perennial rhizome the plant lives for a few years [sic]. 

Other distinctions from the perennial species are the absence of hamate 

or curved hairs at the base of the calyx and the larger limb of the corolla. 
However, forms transitional between M. amoena and annual M. pro- 

pinqua may well turn up. 

2. M. propinqua Fisch. et Mey. in Bull. Soc. Nat. Mosc. XII (1839) 
163% “nomen; Ldby Hilsshosiss lly 143. WBoissh erly Oren Viele nae 

Sstrophiostroma sparsiflorum var. turcezaninoviana) Lrauty. 

in Tr. Bot. Sada, VII(1881) 488.— M. sparsiflora ssp. propinqua 
Kusn. Mat. Fl. Kavk. IV, 2 (1913) 351; var. turezaninoviana Trautv. 
EKG SOA ——" 11816 (jo) Jaah OS O)roM el jose C)joal melo} bios) Afbheey4. shal ISwIll, SOC,  lere, 

Mosc. XIII (1840) 259; Rupr. in Bull. Acad. Sc. Pétersb. XIV, 230. — 
S. sparnsiflorum var. propinguum Kryl, Pl, Zap. Sib, be (937) 

Zire 

Annual or perennial; stems 10—30cm high, weak, branching from base 
with more or less sparse spreading villous hairs, often glabrous, with 

rosettes and even with sterile shoots; leaves delicate, membranous meso- © 

phyllous, large and delicate, very similar to those of the preceding species; 

radical or sterile shoots spatulate-oblong, obtuse, tapering to 4—6 cm long 

petiole, as long as blade, cauline leaves sessile, oblong, 3—5 cm long, 

1.5—2 cm wide, obtuse or acute, rarely (in light-loving plants) reduced, 
1—2 cm long, with very sparse spreading hairs. Racemes leafless, loose, 

to 10cm long; peduncles 14,-2 times as long as calyx, 3—10 mm long, 

horizontally spreading with semiappressed down; calyx 2mm long in flower, 

to 3—6 mm in fruit, with spreading hairs, and curved, hamate hairs at base 

of calyx; corolla pale blue, its tube nearly as long as calyx, its limb flat, 

4—6 mm across; nutlets brown, 1.2mm long, caruncle to 0.5 mm long. 

April—May. 

Forests. — Caucasus: Tal. Gen. distr.: N. Iran (Gilan, Astrabad). 

Described from Astrabad. Type in Leningrad. 

Note. This is the true M. propinqua Fisch. et Mey., described 

from Astrabad (Karelin). Turchaninov (1. c. ) rightly wrote ''floribus duplo 
majoribus a praecedente statim dignoscitur''; later authors (Ledebour, 

361 Boissier, Trautfetter, Kuznetsov, Grossgeim) acceptedas M.propinqua 

form with smallflowers, not largerthanM.sparsiflora. Boissier, too, 

writes: ''Valde affinis praecedenti (M. sparsiflorae), flores et corollae 

erronee majores dicti'' referring to Balansa's and Buhse's specimens and 

to Karelin specimens which he saw. Indeed, the late fruiting specimens 

from Astrabad (type M. propinqua), though they do not have a large 

corolla, certainly did have one. Even the flowers preserved at the apex 

of the raceme have a larger corolla than M. sparsiflora. I also saw 

in bloom the large-flowered specimens from Bender-Gyaz from the same 

part of Astrabad (Sintenis, Iter transcaspicopersicum, 1900—1901, No. 1506). 

Verifying Ledebour and Boissier, Trautfetter described the type form 

M. propinqua as received by him from Lenkoran, as var. turcz ani- 

nowiana Trautv., instead of the specimen from Kodzhory, which he 

accepted as the type. 
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3. M. pseudopropinqua M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

XIV (1951) 305.— M. propinqua Boiss. Fl. or. IV, 241, p.p. non. Fisch. 
et Mey.— Strophiostoma sparsiflorum var. propinqua Trautv. 

in Tr. Bot. Sada, VII(1881) 488; ssp. propinqua Kusn. in Mat. Fl. Kavk. 
inves obln(excle war a tur cizia mimo wana lrautve): 

Annual, perennial; a race of the preceding,to which it is very similar; 

with leaves usually less mesophyllous, oblong-lanceolate, acute. Corolla 

small, with concave limb, 2—3 mm across. April—May. 

Forests and shrubs.— Caucasus: E. Transc. (Shemakha, Terter, Kiro- 

vabad, Kodzhory), S. Transc. (Erevan). Gen. distr.: Iran. (NW, Iezd), 
Bal.-As. Min. (As. Min. —often). Described from Nakhichevan ASSR 
(Shakhbuz area, between Kakhyana and Bichenak). Type in Leningrad. 

4, M. sparsiflora Mikan ex Pohl in Hoppe, Neues Bot. Taschenbuch, 

Jahr leOny (4et 1235) kdb. ii. Goss. Ill, 148; Boiss. Fl or. lv, 241; 

Shimlallow Libel soo Lekuzn. neViaty Ie Kavi IN ana 4os Hegi, Tlie il: 

We 35 GIGS. = SEC OQMALOSPO MMe Soe Sails IO wii “Wbrec7, sha, ISOUUl, Sloe, 

INBiEs MIO SIG, SOM (LGAO) Baie Tcayile Wl eyo, Silo, IDK BAS, IG, 3 1RiClal oy, 

icweGCermmaayllieatabna S24 (123) f) llilwEeoi lt cat sloly— Exon: 

GRE, No. 729; Fl. exs, Austro-Hung. No. 165; Fl. pol. exs. No. 369. 

Annual; stems usually single, thick, juicy, faceted, erect or slightly 

decumbent, often branching from base, weak specimens only above, sub- 

glabrous, with very sparse spreading hairs, semiappressed and sparsely 

downy above; rosettes absent; lower cauline leaves spatulate to oblong- 

lanceolate or lanceolate, obtuse or acute, the upper sessile, oblong-lan- 

ceolate, mostly acute, all leaves delicate, membranous, mesophyllous, 

2—4 cm long, 1—1.5 cm wide, green, with very sparse spreading hairs. 

Racemes slightly differentiated, few-flowered, very loose, with 3—5(7) flowers, 
numerous if stem with many branches, few if branches few; nearly all 

flowers in axils of bracts, these nearly identical with upper cauline leaves, 

only slightly smaller, uppermost racemes 1—2-flowered, ebracteate, the 

lower flowers very low, in bifurcations of stem; pedicels, especially in 

fruit, thin, long, the lower to 2 cm long, arcuately drooping or horizontal, 

with short appressed down. Flowers small; calyx in flower 1—1.5mm 

long, in fruit 5—6 mm, and then open, with linear-lanceolate acute lobes, 

covered with sparse, semi-spreading hairs, with short hamate spreading 

hairs at base of calyx; corolla pale, light blue or nearly white, very small, 

hardly exceeding calyx, limb concave (short-campanulate), 2—3 mm across; 
nutlets broader, flat, dorsally ovoid, 2mm high, brown; caruncle shorter 

than in preceding species. May—June. 

In light, slightly damp, often weedy forests, shrubby formations, shady 

streams. — European part: nearly everywhere, except the Arctic; West 

Siberia: rare (Tyumen, Eniseisk — in gardens); Caucasus: Cisc. and W. 

Transc. (very common); Centr. Asia: Dzu.-Tarb., T. Sh. (eastern part, 
approximately to Alma-Ata and Osh). Gen. distr.: Centr. Eur., Bal.-As. 

Min. Described from Czechoslovakia. 

Note. This widespread European species, known and studied long before 

the other species of the subgenus, may be regarded as the most reduced 

descendant of the perennial species of Strophiostoma. Phylogenetically, 

the series M. amoena—M. propinqua—M. pseudopropinqua — 
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M. sparsiflora appears so complete as to leave no doubt about this. 

This does not imply that M. sparsiflora developed in the Caucasus, or 

produced Caucasian species, although such a view is possible. In the 

mountains of Europe there may have existed, until the Pleistocene, a spe- 

cies similar and related to M. amoena,i.e.,a large-flowered perennial 

which gave rise to the annual M. sparsiflora. In herbaria M. pseudo- 

propinqua andM. sparsiflora — which grow abundantly in the Cau- 

casus — are often difficult to distinguish. M. pseudopropinqua seems 

to be darker blue, and should be readily distinguished in natural surround-. 

ings. M. sparsiflora grows mainly on the northern slope of the Main 

363 Range and in the area of Colchis. Both species seem to grow in Dagestan 

and Kuban; with M. pseudopropinqua predominant in the more arid, 

subtropical parts of the Caucasus. Only field observations will show whether 

there exist transitional forms between the two species. 

Subgenus 2. Humyosotis DC.—Sect. Eumyosotis DC. Prodr. X 

(1846) 105; Boiss. Fl. or. IV, 234; Kuzn. in Mat. Fl. Kavk. IV, 2) 353: 

Gurke in Engl. — Pr. Pflanzenf. IV, 3, 119.— Peduncles usually not as long 

as in preceding subgenus, not thickened below calyx. Pedestal of attachment 

of nutlets without caruncle. Plants usually growing in open, sunny, rarely 

in woody habitats, perennial and annual, cryophyllous, with narrower and 

more sclerophyllous leaves. 

Series 1. Palustres M. Pop. — Hairs on calyx straight, appressed, not 

spreading, not hamate. Calyx cleft for /,—'/3. Perennial and annual species. 

A. Perennes 

Perennials. Calyx cleft to half into short teeth. 

5. M. palustris Lam. Fl. Fr. 11 (1778) 283; With. Arr. Brit. pl. ed. 
2, 225, proScorpioides palustris; Ldb. Fl. Ross. III, 143; Boiss. 

Bll on. V5 234;7shmallios) Hi ii 2345 Kayley il Zalpyn Sls xara OMe 

M. scorpioides B. palustris L. Sp. pl. (1753) 131.— M. scorpi- 
Ondiels)) Ii) ex Heot, | TlH) av), 3. 21640 \(sicio ripaoidies))21/63i(Sspamplene 
lus) tr 4's); Grosso.) ls) Kavie T2664 — | Tel -mregibic. | Gabamecilemsamer 

IE\olaloy,) Wee Jello) (Genero DOWNES. pelle, NSAO, si Ih Nl, —ddegsoe IM, joroll, Exes. 

No. 653. 

Perennial; rhizome creeping, with short underground shoots; stems 

usually single at apex of rhizome, erect or ascending and then rooting in 

spreading part, rather thick, high, usually ca. 40—50 cm high, rarely 20—30, 

or to 60—70 cm high, in lower part with fine villous hairs, rarely glabrous, 

in upper part slightly appressed-downy, usually simple, rarely slightly 

branching mainly above; leaves lanceolate to oblong-lanceolate or linear- 

lanceolate, rather large, 3—8 cm long, 5—20 mm wide, delicate, green, 

membranous, lower leaves (and leaves on sterile shoots, if present) gra- 
dually tapering to base, slightly spatulate, obtuse, upper leaves sessile, 

smaller, acute, with sparse appressed bristles on tubercles or glabrous. 

Racemes quite distinct, solitary or paired at tips of stems (and few branches), 
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364 loose,rather short at first, elongating, few-flowered, leafless; flowers large, 

‘largest in the genus, delicate blue; pedicels long, (3)5—10 mm, in fruit hori- 

zontal or even arcuately recurved, bristles sparse, fine, appressed, and 

rather large; calyx campanulate, cleft for ae into broad triangular teeth, 

ca. 2—3 mm long, with sparse, fine appressed bristles, to 5—6 mm in fruit; 

corolla pale blue, its limb 8—12 mm across, flat, with ovate lobes; tube short, 

as long as calyx; scales in throats forming crown obstructing tube; white 

or yellow, broad, papilliform; style usually long, exserted from calyx after 

abscission of corolla; nutlets oblong, trihedral, black, 1.5—2.5 mm high. 

May—July. 

Forest belt, streams, shores of other water bodies, ditches.— European 

part: mainly west to Kola Peninsula and south to Kherson, southeast to the 

Don and Middle Volga (Khvalynsk, Volsk); Caucasus: Cisc., W. Transc.; 

West Siberia: U. Tob., Alt.; East Siberia: Ang.-Say., Yenis., Lena-Kol. 

(east to the Lena),Dau. Gen. distr.: Scand., Centr. Eur., Bal.-As. Min., 

Mong., N. Am. Described from Europe. Type in London. 

Note. In this rather polymorphic plant many races have been distin- 

guished as species or varieties. I consider all these forms as derived, or 

just forming, from crossing with M. caespitosa. N.M. Pavlova (Zhurn. 

Russk. bot. obshch. 14 (1930) 425—452) analyzes many of these. Purely 

descriptive systematics has confused these races, especially in Eastern 

Europe; I confine myself to the most prominent of these. 

The most common type (from the formal point of view) isvar. memor 

Kittel (Fl. Deutschl. ed. II, I (1944) 421.— var. vulgaris DC. Prodr. X 

(1846) 105— var. genuina Gren. et Godr. Fl. Fr. II (1850) 528).— 

Lower half of stem villous, lower leaves with remote hairs. Flowers large. 

Calyx covered with sparse bristles. Style exserted between calyx teeth 

(not always). Close to this, there seems to come M. lithuanica Bess. 

in herb. (M. palustris var. lithuanica (Bess.) Schmalh., Fl. II, 
234.—M.scorpioides micrantha Opiz), whichhasaless densely 

pubescent calyx (Pl. Finl. exs. No. 2056). Pavlovadid not describe this 
species and Stankov (Opred. (1949) 269) gives its characters incorrectly as: 
style long, exserted from calyxteeth. Judging by the type or specimens, M.1i- 

thuanica is distinguished by small(3 mm long) calyces with dense white 

appressed hairs. Stems low, 25—30cm high. Leaves rather narrow, 

narrowly lanceolate, acute, with appressed hairs on both surfaces. Peduncles 

365 3—5mm long, horizontal. Calyx teeth short. Corolla small, 3—4mm across, 

Style short, hidden in calyx (in pratis humidis, Herb. W. Besser). It 

resembles M. caespitosa inthe small flowers and short style, but the 

stems are villous, calyx teeth short Gh) and leaves shaped as in M. palus- 

tris; calyx characteristically densely pubescent. 

Var. strigulosa Mert. et Koch (in R6hl. Deutsch. Fl. II (1826) 41; 

Shmal'g., Fl. II, 234; Kuzn. in Mat. Fl. Kavk. IV, 2, 354).— M. stri- 

gulosa Rchb. in Sturm Deutsch. Fl. 42 (1822).— M. caespitosa var. 
strigulosa Boenn. Prodr. (1832) 55.— Exs. GRF, No. 1485; Fl. exs. 

Austro-Hung. exs. No.1404; Hayek, Fl. Stir. exs. No. 1028 (and 242 in 
a worse condition).— Stems glabrous or subglabrous, with scattered 

appressed bristles. Leaves green, oblong-lanceolate or lanceolate, with 

very remote antrorse appressed bristles. Racemes many-flowered, loose. 

Calyx small, 3—4 mm long, with sparse appressed bristles and short teeth. 

Corolla medium-large,5—7mm across. Style short. 
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M. laxiflora Rchb. (in Sturm. Deutsch. Fl. 42 (1822); Pavlova, op. 

cit.; Kryl., op. cit. 2268) very strongly recalls M. caespitosa, but has 

large corolla and branches with remote hairs (rare,e.g., Otradnoe on Neva, 

flowers, 5 VII 1918, Litvinov); style long according to Pavlova. 

Var. nemorosa Schmalh., Fl. II (1897) 234.— M. nemorosa Bess. 

Enum pla, Voll (:822)io2:) dbs, Ela Ross. lll gh 3) lksraysllS ieule4a\o eametlloe 

IX, 2268.— Exs. GRF, No. 1487.— Very similar to M. strigulosa, with 

thin stems, glabrous or with solitary appressed bristles. Leaves lanceolate, 

antrorse or declined. Calyx small, with rather dense white appressed 

bristles; corolla 5—7mm across; style short. Differs from M. strigu- 

losa inthe narrower leaves and (according to Litvinov) by the retrorse 

hairs on lower surface of lower leaves. Described from the forests of 

Volyn. Type in Leningrad and Kiev. Pavlova, who finds this character 

variable, does not distinguish M. nemorosa from M. strigulosa. 

The plant published in ''Gerb. Russk. Fl." (No.1487) as M. nemorosa 
Bess. (corolla small, leaves acute) seems to represent a form of M. cae- 

spitosa distributed mainly in Siberia, where the type form (var. memor) 

is absent. 

Var. retrohirsuta Litv. (in Tr. Bot. Muz. Akad. III (1907) 17; Kryl., 

Fl. Zap. Sib. IX, 2268).— Lower leaves covered with retrorse hairs 

beneath. Distinguished from M. nemorosa mostly by single stems, 

narrow leaves and shorter pedicels. Siberia. 

The recently described M. praecox Hulph. and M. serotina Hulph. 

(Svensk. Bot. Tidskrif. 21 (1927) 63—72) with subglabrous stems, large 

leaves and large flowers, are merely luxuriant forms of M. palustris. 

Var. scabra Mart. (Prodr. Fl. Mosq. (1817) 9, 32 (after Pavlova). — 
Stems and leaves with appressed bristles.— Regions: Gorki, Novgorod, 

Voronezh, Kostroma, Leningrad; K.-F. SSR. 
Viar. pusililayMeinsh 7 hl. mer.) (1878) 239, atten Paviovas ystems 

6—12 cm high, flowers half as large. 

6. M. caespitosa Schultz, Fl. Stargard. Suppl. I (1818) 11; Ldb. FI. 

Ross. lll, 144; Boiss. Hl. or: IV; 235; Shmal'se..) Pl. IL, 2345) Kuznaain 

Mat. bi aKkavkeslVen 250300; Grosse., Mia Kaykeailly 266s icryy orh eae cron 

Sib.) DS, 22695) Kom). sand Alis..@preds) rast. Dallnevost. kyasllmcoia 

M. scorpioides ssp. caespitosa (K. F. Schultz) Hermann ex. Hegi, 

I. Fle Vs, 35) 2164, — Metin eu tata Wehm. Asperit. il (Leis) ator 

M. uliginosa Schrad. in Mert. et Koch, Deutsch. Fl. II (1826) 42 et ex 

DC. Prodr. X (1846) 105, nomen.— Ic.: Sm. Engl. bot. tab. 2661; Rehb. 

ley (Germ. Vill tal. a1 321i. — eS rsse  iGRE Non P48 6:chsltgek ial aexse 

No. 874. 
Perennial; rhizome usually reduced, sometimes short-creeping, without 

underground shoots; stems usually single at tip of rhizome, 20—50(60) cm 

high, usually long-branching from base and thus plant often appearing multi- 

caulescent, thin, subglabrous, with few appressed bristles, never spreading - 

hairy; leaves 1—3(4)cm long, 0.5—1 cm wide, oblong-lanceolate or lanceolate, 

obtuse, lower leaves slightly spatulate and obtuse, the upper sessile and 

acute, thin, delicate, green, with very sparse appressed bristles. Racemes 

usually numerous, loose, in fruit 20cm long, thin, leafless, rather many - 

flowered; peduncles to 1—1.5cm, thinner and longer than in M. palustris, 
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horizontally spreading, covered with few appressed bristles; calyx ca. 

2mm long, to 3—4(5)mm in fruit, campanulate, with sparse quite appressed 

bristles, cleft for nearly half into acute triangular-lanceolate teeth; corolla 

blue, small, limb 4—6 mm across, with ovate-rounded lobes, the tube as long 

as the calyx; style short, stigma not protruding from calyx when corolla 

abscisses; nutlets plano-trihedral, dorsally broadly ovoid, 1—1.5 mm high, 

brown (or black as in the southernf. australis M. Pop.). April—June. 

Swamps, streams, damp localities, banks of water bodies in all parts of 

the USSR, except the Arctic. Gen. distr.: Med., Centr., Eur., Iran., Bal.-As. 

Min., Ind.-Him., China, Japan(?), N. Am. Described from Germany 

(Stuttgart). ; 
Note. This species is more widespread than M. palustris and it is 

only natural that it should produce several geographic races, though these 

are less distinct than in M. palustris,and have not been studied (cp.: 

Hegi,1l.c. 2165). It seems to me that the southern race, distributed in the 

arid, subtropical region of the ancient Mediterranean and in particular in 

the desert and semi-desert parts of Soviet Central Asia can be separated as 

being more robust and more glabrous than the Central European plants 

(var. australis M. Pop.). Also, it often produces annual forms close 

to M. baltica Samuels. Also separated is the Lenkoran (Hyrcanian) var. 

macrocalyx Fisch. et Mey. (Ind. Sem. Hort. Petrop. (1845) 40; Ldb., 

iMl, IOS, WO MAS Ios. IS Cie, IWS ZaOs Ibiza al Ilene 1 iene. IDWS 

2, 359).— Fruiting calyx apparently inflated,to 5—7mm long.— Caucasus: 

EK. Transc. 

Var. nanella Kusn. (op. cit.). —Lowplant, with simple stem only 3—4 mm 

high. Probably an annual form ofa southern variety. — Caucasus: S. Transc. 

(Armenia). Gen. distr.: As. Min. 
Kuznetsov has collected a unique form (var. jenissejensis M. Pop.) 

in former Yenisei County (in Yenisei valley, near Lukyanova village, flowers, 

fruit, 24 VI 1914, Nos. 4625 and 4617, and also in woods near Kholmogorov 

railroad station, fruit, No. 4289, expedition to former Turukhansk Territory). — 

Stem thin, well-proportioned, 20—30cm high. Leaves delicate, lanceolate- 

spatulate, the upper acute. Racemes sparse,weak. Peduncles horizontal, 

filiform, longer than calyx. Calyx broadly campanulate, completely stellately 

open in fruit, divided nearly to base into lanceolate acute lobes with sparse 

short appressed bristles,4—5mm long. Such a deep division of the calyx is 

not usually observed in M. caespitosa. 

B. Annuae 

Annuals. Calyx cleft to half, covered with few, completely appressed 

short bristles. 

7. M. baltica Samuels. ex Lindem. Sv. fanerogamfl. (1926) 458 et in 

Mem. pro Fauna et Flora Fennica, 10 (1934) 94.— M. laxa vix Lehm. 

Asperif. II (1818) No.56.— M. caespitosa ssp. laxa (Lehm.) Hegi, 

Te Ey a Viecwo (O21) a2 Giom—sBxcSey shila! Hi inlamexcs sw Nom Onlor 
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Annual; apparently merely an annual form of M. caespitosa Schultz.; 

stem thin, 7—20cm high, usually simple or slightly branching above, erect, 

subglabrous, with few short appressed bristles; leaves oblong to lanceolate, 

the lower slightly spatulate, the upper sessile, acute, green, with few appressed 

bristles. Racemes few-flowered, loose, leafless; peduncles long, horizontal 

or drooping, with appressed bristles, 1—2(3) times as long as calyx; calyx 

in fruit 4-6 mm long, campanulate, with sparse quite appressed bristles, - 

cleft to half into triangular-lanceolate teeth; corolla small, limb 2—3 mm 

or 3.5—4mm across (var. caespitosiflora Eckl.), not flat; tube as long 

as calyx; style short; nutlets 1.5mm high. May—June. 

Apparently on solonetzic soils near the sea or in semi-deserts.— Euro- 

pean part: Balt. (shores of the Baltic Sea). An analogous race grows in 

West Siberia: Alt.,and in the northern parts of Centr. Asia: Balkh., Ar.- 

Casp. Gen. distr.: in area of M. caespitosa. Type in Sweden. 

8. Morsicula Guss. Syn. Pll 7Sie./. (842) 245 Des Prodrs xeu 0G; 

OHS, INS Cie, JDWn ZOOS IOUn75 II, We, UG Berg Iygso3 ly diel, Gs. 

No. 628. 
Annual; sometimes perennial; stems 5—15 cm high, spreading-branching 

from base or middle,glabrous; leaves lanceolate-spatulate, small, narrow, 

glabrous beneath, with few short completely appressed hairs above, obtuse. 

Racemes short, many-flowered, 3—8 cm long, with approximate flowers, 

secund; pedicels shorter than calyx or as long, horizontal, with appressed 

bristles; calyx in fruit 3—4mm long, narrowly campanulate, nearly tubular, 

slightly appressed-bristly, teeth as long as calyx tube or shorter; flowers 

small; limb of corolla 2—3mm across; nutlets to 1mm long. May—June. 

Damp localities.— Possibly in W. Transc., Talysh and Araks. Gen. 

distr.: Med., Bal.-As. Min. (to Lazistan). Described from Sicily. Type 

in Palermo ? 

Note. Though it has been reliably reported as absent in the Soviet Union, 

M. caespitosa var. macrocalyx Fisch. et Mey. (Ind III Sem. Hort. 

Petrop (1845) 40; Kuzn., op. cit., 359) is very close to M. sicula Guss., 
differing only in the longer fruiting calyces, to 6-7 mm, though this does not 

apply to all specimens; the plants are grown in Leningrad. 

Series 2. Litorales M. Pop.— Annuals (constant). Calyx cleft for more 
than half, with lanceolate teeth, rather densely covered with erect, not quite 

appressed long hairs. Nutlets ca. 1mm long. 

9. M. litoralis Stev. in Fisch. Cat. Hort. Gorenk. (1812) 27, nom. nud.; 

WES 18%, IL, eeybeo Cae, JUHI, JMSB Ibiclloy, 1s IsyoKsisj4 INN, eee IDS. Iese@elo, 2X; 
OS: 18S, I, Cie, INV, ASGe ikupan, iim Wine, Il, Iendko IW, 25 3a9. 

Annual; stems (3)5—10cm high, sturdy, with semi-spreading hairs, 

branching from base or above, the branches or rather racemes sometimes 

divaricate; leaves spatulate-lanceolate or oblong, 1—3(4)cm long, to lem 

wide, few, often (in dwarf individuals) almost only the radical leaves obtuse, 

hairy. Racemes in fruit narrow, compact, leafless, 2—5 cm long; peduncles 

thick, antrorse, nearly appressed to axis of raceme, 2—95 mm long, with 

appressed gray down; calyx in flower 1—1.5 mm long, in fruit to 2—-3mm 
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long, narrow, nearly tubular, campanulate, rather appressed gray-hairy, 

cleft for 7/, into erect nearly convergent lanceolate long teeth, sometimes 

with reddish-hairy tips; corolla white, very small, hardly exserted from 

calyx, the limb ca. 1—1.5mm across; nutlets ca. 1mm long, oblong, brown. 

April—May. 

Rocks near coastlines.— European part: Crim. (southern shore). Gen. 
distr.: Bal.-As. Min. (Greece). Described from the Crimea (Sudak). ~~ 
Type in Leningrad. 

Note. Very close to the Mediterranean M. pusilla Loisl., it differs 

from it according to Boissier (1. c. 237) only in the completely leafless, 

secund racemes. Boissier himself was in doubt about distinguishing M. i- 

daea and M. litoralis from M. pusilla,and (excluding M. cadmea 

Boiss., which is closer to M. ucrainica Czern. and more likely placed 

with the latter) they may actually represent one species, distinguished by 

the thin and long, always declined peduncles and shorter open calyx. It is 

also distinguished ecologically: M. pusilla —M. litoralis is common 

to the littoral,and M. ucrainica — M. cadmea is common to steppe, 

stony slopes. 

The Steven specimens differ: some are small and have white corollas 

(for example, with the inscription ''ex Tauria'' on the large label. in the 
herbarium of the Academy of Sciences). These match M. litoralis 

Kuznetsov. Others match M. idaea Kuznetsov (and Boissier), by their 

more full grown curved peduncles (e.g., those labelled ''Soudagh. Ch. Ste- 
ven,'' southern Crimea). Obviously, Steven did not distinguish them. 

) 

10. M. idaea Boiss. et Heldr. Diagn. I, 11 (1849) 121; Boiss. F1. or. 

IV, 236; Kuzn in Mate ori Kavk. IV, 27(0913))360)— Hxs.: GREE Nowl4e8 

(under M. litoralis Stev.,and mixed with it). 
Annual; stems 2—10(15)cm high, usually all stems more developed than 

in M. litoralis,usually erect, with several cauline leaves below racemes, 

simple or more or less divaricate, but not as strongly divaricate as in 

M. litoralis, branching; leaves 0.5 to 2cm long, oblong, the lower spa- 

tulate, obtuse, cauline leaves oblong, acute, all leaves with grayish, semi- 

spreading hairs. Racemes in fruit 2—5(to 10)cm long, leafless, secund, 

with remote calyces,less compact than in M. litoralis. Flowers very 

small; calyx in flower ca. 1.5mm long, gray, with erect, nearly appressed 

hairs,in fruit 3—4mm long, cleft to - into lanceolate-linear, erect teeth; 

peduncles short, thick, 2—4mm long,usually more or less declined, rarely 

appressed to axis; corolla dark blue, small, its tube as long as calyx, the 

limb 1.5—2 mm across; nutlets black, oblong,1.2mm long. April. 

Stony slopes.— European part: Crim. (southern shore, from Sevastopol 

to Sudak Kerch?)). Gen. distr.: Bal.-As. Min. Described from Mount Ida 

in Crete. Type in Geneva, paratype in Leningrad. 

The Klopotov specimen from Kerch Peninsula (fallow field, 15 IV 1906) 

appears to be a transitional between M. idaea and M. ucrainica inits 

higher stem, thin pedestal (although usually appressed to axis) and open 

calyx. Judging by the specimen ''F1. Ital.'' exs. No. 1530 (ed. A. Béguinot), 
M. incrassata Guss. (Fl. Sic. Syn I (1842) 214) seems to be indistin- 

guishable from M. idaea Boiss. et Heldr.. 
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11. M. ucrainica Czern. in Bull. Soc. Nat. Mosc. XVIII, 3 (1845) 133; 

adnot. Consp. fl. Chark. (1859) 43; Ukr. Bot. zhurn. III, 46—47; Kleopov 

in Visn. Kyyiv Bot. Sadu, IX, 72—73.— M.idaea spp. macedonica 

Vel. et Charr. Fl. Bulg. Supp. I (1898) 203.— M. macedonica Vel. et 

Charr. in Sitz. Boehm. Ges. XXXVII (1898) 47. 

Spring annual; stems 5—20cm high, thin, well-proportioned, simple or 

with few long branches, sometimes produced from axils of lowermost leaves, 
spreading beneath, appressed-hairy in inflorescence, grayish; lower leaves 

nearly in rosette, spatulate-lanceolate, gradually tapering to base, 1—3 cm 

long, 3—8 mm wide, obtuse, villous, the upper sessile, lanceolate or oblong- 

linear, acute or obtuse,few. Racemes loose, erect, leafless, elongating in 

fruit, 2—10cm long, peduncles thin, horizontally declined or diverging at 

45°, appressed-downy, as long as calyx or slightly longer or shorter; 

flowers very small; calyx ca. 1mm in fruit ca. 3mm long, cleft for hp 

with lanceolate-linear, slightly divergent lobes, densely covered with 

appressed or semi-spreading straight hairs; corolla tube as long as calyx, 

blue, with campanulate limb, not more than 2mm across. Nutlets ca. 1mm 

long. April—May. 

Stony mountain slopes.— European part: M. Dnp., V.-Don (Kharkov, 

Volsk); West Siberia: U. Tob. (Mugodzhary mountains, Berchogur). Gen. 
distr.: Bal.-As. Min. (Bulgaria,Greece). Described from Kharkov. Type 

in Leningrad. 
373 Note. The large-flowered forms of this species (M. cadmea Boiss.) 

are absent in the USSR; they grow mainly near the Sea of Marmara. The 
completely disjunct occurrence in the Mugodzhary Mountains is astonishing. 

The labels may be thought to have been mixed up, but as it happens one small 

specimen of Stellaria alsinoides Boiss. et Buhse,a Central Asian 

plant, is attached to these specimens, proving that the Ukrainian forget-me- 

not was indeed collected there. It is my opinion that M. pineticola Klok. 

et Shost (in Tr. N.-d. inst. bot. IV (1941) 149) should be considered a 

form of this species. The authors distinguish it by the forest habit (weak, 

ascending stem, flexuose branches, few leaves, white or pale blue corolla 

and slightly larger nutlets, 1—1.2 mm long, ca. 0.75 mm wide).— Found in 

the Bolshoi pine forest near Kharkov. Type in Kharkov. 

Series 4. Sylvaticae M. Pop.— Perennials. Calyx divided nearly to 

base into lanceolate-linear lobes, with spreading, falcately curved hairs, 

below or hamate hairs at apex. Corolla large,5—10mm across. 

Two monographs on M. silvatica s.1l. have recently appeared: 

T. Vestergren, Arkiv fér Botanik,29A, 8 (1939) and K. Domin, Mono- 
graphicka Studie o Myosotis silvatica Hoffm. Carpatica, I (1939) 

(known to me only through Medvetskaya-Kornash's article quoted above). 

Vestergren's monograph is not quite intelligible, and seems to be based 

on rough notes posthumously published by Stroch. Vestergren (pp. 2—5) 

proposes a sharp distinction between M. silvatica Hoffm. and M. al- 

pestris Schmidt, primarily in the shape of the nutlets, and in the calyx 

and some vegetative characters, and recognizes varieties and subspecies 

in each of these two species (pp. 5—22). Under the heading ''Further species 
of the alpestris group,’ he mentions M. suaveolens W. et K., 
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M. lithospermifolia (Willd.) Horn, etc. (pp. 22—31); on pp. 32—39, 

under the heading "group of the alpina forms'' he mentions among others 
M. olympica Boiss. (pointing out Central Asia: Vakhsh, Sangulak — 

A. Regel'). I believe that the entire monograph is unsatisfactory. 

A. Eusilvaticae M. Pop.— Rhizome biennial-triennial, creeping, 

thin. Leaves broad,shady. Forest herbs. { 

12. M. silvatica Hoffm. Deutschl. Fl. od. Bot. Taschenb. I (1791) 61 | 

IDXG, IPreeyches DX, LOS Ibyello, le leyess, Mul, Weise IonsSs, Ill Cre, UW, BSTs 

Shmal'g., Fl. II, 236 (excluding M. variabilis Angel.); Hook. Fl. brit. 

Indes iV; 173;) Kuzn.))in' Mat. hin Kavike IV, 253125 (Grosse..y ls Wav keunlile 
267; Kryl., Fl. Zap. Sib. IX, 2271; Kom. and Alis., Opred. rast. Dal'- 

INENKONSE IGOe) Mis Tek R eKohin Weklis Ushio, MG, SOR talents UNG IMS We SB, ZLG),— 

M. silvatica ssp. frigida Vestergr. in Arkiv fér Botanik, 29, 8 (1939) 

7—9.— M. intermedia a. grandiflora Ldb. Fl. alt. I (1830) 187.— 

M. montana Bess. Prim. Fl. Galic. I (1809) 142.— Ic.: Rchb. Fl. 

Germ. XVII tab. l2ti— bxsps bis exs) Austro-Hunos NOs si l2eN One lie Oe 

Ee elvalsnexsmuINor 36) gal 3ite 

Perennial; rhizome thin, branching, slightly creeping; stems at apex of 

rhizome few, rather weak, erect or ascending, with sparse villous hairs, 

simple, often with divaricate long branches above, 20—40cm high; radical 

rosettes of few leaves, the oval blade rather abruptly tapering to long 

petiole; cauline leaves oblong-lanceolate, the lower slightly tapering to 

base, the upper sessile, acute, delicate, scarious, diverging at 45—90°, 

green, sparsely hairy, 2—5 cm long, 0.5—1.3cm wide. Racemes loose in 
fruit, long, many-flowered, 5—15 cm long, leafless, in flower crowded, short; 

peduncles oblique at 45° or perpendicular, 0.5—1 cm long, appressed-downy, 

as long as or twice as long as calyx; calyx small, 2mm long, in fruit 3—5(6) mm 
long, open-campanulate, with linear-lanceolate acute lobes, grayish, with 

sparse spreading hairs, the rather profuse hairs curved, hamate at base of 

calyx; corolla dark or light blue, limb flat 5-—10mm across, with ovate- 

rounded lobes, the tube as long as calyx; nutlets oblong-trihedral, acute, 

black, 1.5mm high. May—June. 

The description given refers to the type M. silvatica as growing in 

the forests of Central Europe and in the European part of the USSR. 

Forests, shrubs, sometimes in meadows, not in swamps.— European 

part: Kar.-Lap., Lad.-Ilm., U.V., V.-Kama (Kirov), U. Dns. (typical 
in the Carpathians). Gen. distr.: Centr. Eur. Described from Germany. 

Type in Berlin. 

13. M. krylovii Serg. in Animadv. Syst. ex Herb. Univ. Tomsk. 6—7 

(1936) 6; Keyless) Hie Zaps sibs bx, 722,70. — Mie neni eldii ae iadibs Eyl eet 

1 (GUS) Wee 

Very close to M. silvatica Hoffm., from which it is distinguished only 

by the more developed, elongate (to 10cm), sterile shoots produced from 

the thin (biennial) rhizome alongside the fertile stems. Very delicate, thin 

plants with loose racemes, growing in the taiga. Peduncles capilliform, 

11/,—2 times as long as calyx, often slightly arcuate. Axes of racemes thin, 

slightly flexuose. 

280 



375 

376 

Coniferous forests.— West Siberia: Ob. Alt.; East Siberia: Yenis., 

Ang.-Say., Dau. (Barguzin); Centr. Asia: Dzu.-Tarb. (Lepsinsk). Endemic. 

Described from Narym and Altai. Type in Tomsk. 

Note. Sergievskaya's statement that this species is readily distinguished 
from ''M. silvatica Hoffm., to which this species is related by the long, 
creeping rhizome, weaker pubescence of the stem and numerous, densely 

leafy, sterile shoots,'' refers not to the type, but to M. silvatica as the 
Siberian steppe forget-me-not, of the type M. suaveolens. 

14. M. sachalinensis M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

XIV (1951) 308. 

Close to M. silvatica Hoffm.,from which it is almost indistinguishable. 

Biennial-triennial, with bifurcated stems, rather densely downy-villous; 

rhizome thin; sterile shoots short, nearly in rosettes; rosette leaves oblong- 

or lanceolate-spatulate, obtuse, tapering to long petiole; cauline leaves few, 

oblong-lanceolate or lanceolate, like the leaves of rosettes delicate, mem- 

branous, downy -villous, declined, to 1 cm wide, acute, the upper reduced, long, 

gradually acuminate. Fertile racemes loose, few-flowered; peduncles 

nearly horizontal,ca. 1cm long; calyx in fruit slightly loose, 4-5 mm long, 

campanulate, cleft for ?/, into lanceolate acute lobes, its lower part with 

sparse spreading curved hairs hamate at apex; flowers blue, limb 5—6 mm 

across, nutlets ca. 2mm high, oblong, acute; cicatrice small, oval, oblique. 

Far East: Sakh. Endemic? Described from near Kholmsk in S. Sakhalin. 

Type in Leningrad. 

Note. This species seems to be a case similar to Convallaria 

majalis and Hepatica nobilis, in which the so-called ''European"' 
species reappear in the Far East after an extensive disjunction in Central 

Siberia. In all these cases the Far Eastern race differs from the European, 

at least to some degree. With this generalization in mind, I take the risk 

of describing the Sakhalin plant as a distinct species. 

15. M. pseudovariabilis M. Pop. sp. n. in Addenda XVIII, 616. 

Perennial; rhizome thin, short-creeping, usually branching above, pro- 
ducing several fertile stems and reduced sterile shoots; stems ascending 

or erect, simple or with few long drooping branches, sometimes from base 

up, rather thin, weak, 12—30cm high, with sparse spreading short hairs in 

lower, appressed-downy in upper part; leaves of sterile shoots larger, 

obovate or spatulate-oblong, 3—4cm long, 1—2 cm wide, sparsely hairy - 

villous, obtuse, tapering to short petiole; cauline leaves sessile, oblong or 

oblong-lanceolate, 1.5—3 cm long, 0.5—1 cm wide, acute, flat, delicate, green, 

divergent, not appressed to stem, with very sparse hairs. Flowering 

racemes rather compact, short, leafless, in fruit very loose, long, 5—15cm 

long, their axes thin, weak; peduncles 1/,—2 times as long as calyx, nearly 

horizontal, appressed-downy, thin; pedicels short, shorter than calyx or as 

long; flowers medium-large; calyx ca. 2mm in fruit ca. 3—3.5mm long, 

campanulate, cleft to about half into lanceolate acute teeth, grayish-downy, 

the lower part entire, with short spreading very delicate hairs, hamate at 

apex; corolla blue in full blossom with visibly changing color, its tube 

slightly longer than calyx (by 1/, to 1/,), impoverished, the limb 4-5 mm 
across, with ovate lobes; style after abscissior of corolla as long as calyx, 

sometimes slightly exserted from it. June. (Plate XVI, Figure 2.) 
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Meadows.— Arctic: Arc. Sib. (Dudinka); East Siberia: Yenis. 

(Turukhansk). Endemic. Described from Turukhansk. Type in Leningrad. 

Note. This interesting species, reminiscent of the common European 

forest M. silvatica or the Siberian M. krylovii in its wide, meso- 

phyllous leaves and thin creeping rhizome, differs from them sharply in 

the smaller elongate corollas and long style. In its elongate corolla and 

long style it resembles the European mountain M. variabilis Angelis ~ 

_ with which it is generally allied, though in M. variabilis the corolla is 

twice as long as the calyx and its limb is nearly twice as large. As noted, 

the Yunnan (i.e.,S. China) Myosotis of the type M. silvatica is dis- 

tinguished by the very long style. The entire group of long-styled races of 

M. silvatica is more ancient,in relict state it is confined to certain parts 

of the distribution area of M. silvatica s.l. The typical M. pseudo- 

variabilis grows only in Turukhansk and further north, in the south 

(Achinsk, Krasnoyarsk) there grows a form intermediate between M. pseu- 

dovariabilis andM. krylovii. 

B. Alpestres M. Pop.— Rhizome short, robust, perennial. Stems 

erect, slightly branching, with branches often antrorse. Leaves narrower or 

as wide as in Eusilvaticae but more compact, hairy or subglabrous, usually 

more obtuse, erect. Calyx with fewer hamate hairs, not abscissing in fruit 

or hardly abscissing. Pedestal of attachment of nutlets triangular, with 

narrow elongate lateral angles. Light-loving plants of steppes and high 
mountains (or Arctic). Three very close species connectedby transitional forms. 

16. M. suaveolens W. et K. in Willd. Enum. pl. Hort. Berol. (1809) 176. — 

M. lithospermifolia Hornem. Hort. Hafn. 1(1813)173.— M. scorpio- 

Tl Sis} Welies Wal ie lao) (S}jo) hse saa aleeO@yilahey WUC Noe (Oo — IM Silwvetlea wee, Iitine= 

spermifolia Kusn. in Mat. Fl. Kavk. IV, 2(1913)381.—M. imitata Serg. in 

Animadv. Syst. ex Herb. Univ. Tomsk. 6—7(1936).—M.alpestris ssp.asia- 

tica Vestergr. ex Hult. Fl. Kamtch. IV(1930) 80 et 1. c. (1939) 21, p. p. —M. st e- 
nophylla Knaf ex Vestergr. 1. c. (1939) 1677 et Medwecka Kornas in Acta Bot. 

Polon, XIX (1948) 79—83.— M. bloc kiana Wol. inherb.— Exs. : Fl. exs. Austro- 
Hung. exs. No. 1410; GRF, No. 276 (knownas M. silvatica).—Ic. ;: Sturm, 
Deutsch. Fl. tab. 665; Schlechtd. Fl. Deutschl. ed. 5, XIX, tab. 1923, I. 

Perennial; stems 20—40cm high, erect, sturdy, slightly angled, rather 

densely pubescent, with spreading or semi-appressed down; leaves lanceolate, 

sometimes lanceolate-linear, antrorse, usually appressed to stem, grayish, 

pubescent. Fruiting racemes straight, elongate, with remote fruits; pe- 

duncles shorter than calyx, straight, obliquely upright; calyx 3—5 mm long, 
with few hamate hairs, not abscissing in fruit; corolla blue, 5—10mm wide, 

its tube shorter than limb; nutlets black, shiny, with indistinct marginal 

rim, the pedestal of attachment strongly elongate. April—June. 

Steppes, steppe meadows, shrubs, Caucasus and Central Asia to alpine moun- 

tainbelt.— European part: commonin steppe and forest-steppe zones, Crim.; 

Caucasus: everywhere; West and East Siberia: throughout steppe zone; Far East: 

everywhere, except Sakh., Chuk., An.;Centr. Asia: mountain regions. Gen. distr. : 

Centr. Eur. Described from Croatia. Type in Prague and Berlin. 

Note. The Caucasian and Crimean steppe Myosotis are indistin- 

guishable from the steppe-plains, European-Siberian or mountainous Central 

Asian plants. Attempts to do so are conflicting and unreliable. See Note 

in N.I. Kuznetsov (op. cit.). 
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17. M. alpestris Schmidt, Fl. Bohem. inchoat. III (1794) 26.— M. sil- 

Wc C asp pamc lapersit tense Ochs foynentleiGermeet Helv sa0s eee ile 

imi, W, 8, Bu@sle Ixia, iia Wee. IMLS Ienyi<, ID, A, Sas,— Wese Ievelnlo, ies Ile 

Germ. XVIII, tab. 121 (1322); Sturm, Deutsch. Fl. tab. 662; Schlechtd. 

Hie ppeutschl sed oy oMb<y tabs 9235) lv —ixse) biyAustrohunpr) xs): 

No. 1409; Hayek, Fl. Stir. exs. No.651. 

Perennial; the type is a characteristic race of the Alps, with large 

broad oblong cauline leaves; radical leaves tapering to long petiole. 

Flowering racemes rather short, not strongly elongating in fruit; calyx 

3—5 mm long, gray, with appressed hairs and few hamate ones; corolla large, 

dark blue; peduncles not longer than calyx, straight, obliquely upright. 

June—July. 

Alpine belt of the Carpathians and Caucasus.— European part: U. Dns. 

(Carpathians); Caucasus: everywhere except Tal. (mainly W. Transc.). 
Gen. distr.: Centr. Eur. Described from European Alps. 

Note. This species is typical for the Carpathians. In the high mountain 

belt of the Caucasus some individuals are very close to M. alpestris; 

more frequent are specimens between it and M. suaveolens. Such 

transitional forms also grow in the European Alps and therefore Rouy (F1. 

Fr. X, 332) includes in his 'Flora'’ M. alpestris and M. suaveolens 
(and M. lithospermifolia). Individuals very close to M. alpestris 

occur in Arctic Europe and occasionally in Siberia (e.g., Kolyma). 

18. M. asiatica Schischk. et Serg. in Kryl., Fl. Zap. Sib. IX (1937) 

BO oo— Wl, Biljoeg*uiewey Ico, Iai, Bikey is” Weis Tavern Sxelavaou(ches IGeydlo., Jail, lies 

Ia test. 
Perennial; stems 8—30cm high, simple, single or 2—5(20) crowded in 

mat, their base covered with remnants of leaves, lower and middle parts with 

spreading hairs, hairs in upper part semi-appressed or appressed, blades 

of radical leaves lanceolate or oblong, 1—5 cm long, 3—10mm wide, their 

petioles longer than blade, slightly spreading-hairy above, glabrous or sub- 

glabrous beneath; cauline leaves lanceolate or oblong, sessile, short-acumi 

nate, 1—7cm long, 2—8 mm wide,hairy. Fruiting racemes rather short; 

peduncles as long as calyx; calyx 3—4mm long, its hairs erect or curved, 

not hamate; corolla blue, 7-9 mm across; nutlets black, obtuse, large. 

June—July. 

Dry tundras, arctic and alpine meadows, stony slopes and rocks. — 

Arctic: Arc. Eur., Arc. Sib.; Caucasus: Cisc. (W.), S. Transc.; West 

Siberia: Alt. Gen. distr.: Mong. ? N. Am. ? Described from Arctic Urals. 

Type in Tomsk. 

Note. The authors erroneously included in their description Vester- 

gren's synonym: the Kamchatka plant is identical with M. suaveolens, 

common throughout Siberia and the Far Hast. The arctic plant is more 

glabrous and weaker and can be regarded as a small species related to 

M. suaveolens and M. alpestris, though in all these species the 

distinctions are very inconstant. The Altai specimens from the alpine belt 

too are transitions between M. asiatica and M. suaveolens and there- 

fore our lectotype is from Arctic Urals. It sometimes grows in the alpine 

belt of the Caucasus,e.g., in Armenia, Bol'shoi Abul Mountain, 12 VIII 

1903, Bordzilovskii. 
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Series 4. Arvenses M. Pop.— Annuals (rarely biennials or early winter 

379 plants). Corolla small, limb 2—3(4)mm across, rarely (M. heteropoda) 

380 

4—6mm across. Calyx with spreading, hamate and curved hairs. 

19. M. arvensis Hill, Veg. Syst. VII (1764) 55; Roth, Bot. Abhandl. 

u. Beobacht. (1787) 20; Hegi, Il. Bl. Iv, 3, 2070; Grosse.) El.) Kavk: 

Lil, 2672 dodbeeblaraltel.: 1 Sie(Meagaredemisiits + Sibthe) Willd eanopemplamee 
(4a Keyl le Zap sibs De) 22i3e— Vessco pilion dels Sen angvgemisEtis 

17, Spee plas (itio3)ol 312 — Min imitieay ma eid ag lmainkein)| Schulltzpsrocdiaaaueyle 

Stardgard. Suppl. I (1818) 12 et Enum. alt. Hort. Berol. (1827) 164; Ldb. 

Fl. Ross. Ill. 146; Boiss: Fl. dr. IV, 239; Shmal'g., Hl. 11,235; Kuzne 

in Matyeb le KavikeoliViw 20 369. —iles ch Chibawl cy eb leiG exmt ae oslo 
122.— Exs.: GRF, No.679,1489; Fl. exs. Austro-Hung. exs. No. 1406; 

Hayek. Es Stiremexs) No. 1030; Riss hinleexsis NOs2 061s kul aa italexsr 

No. 138. 
Annual or biennial; stems single, simple or branching from base and then 

plant apparently multicaulescent, branching often confined to upper part, 

usually rather sturdy, with spreading villous down below, appressed-downy 

above; leaves lanceolate or lanceolate-linear, rarely oblong-lanceolate, the 

lower spatulate, gradually tapering to petiole, the upper sessile, all leaves 

obtuse or acute, with sparse semi-spreading hairs, sometimes grayish, 

2—5 cm long, 0.5—1cm wide. Racemes in fruit loose, secund, usually shorter 

than stem, upright, leafless; peduncles appressed-downy, long, 11/,—2(24/,) 
times as long, rarely as long as calyx, usually horizontal or 45—60° to axis, 

sometimes arcuate; flowers small; calyx 1—1.5mm long, in fruit to 4mm, 

cleft for Ys —*/, into lanceolate-linear, acute, erect teeth, convergent in ripe 

fruit ("calyx closed''), more or less gray, with profuse spreading curved 
hairs,hamate at base; corolla blue, the tube shorter at tip than calyx teeth, 

the limb 2—4mm across, concave or nearly flat (corolla 4—5—6 mm) with 

flat limb, in intermediate forms transitional to M. silvatica (e.g., in 

the race umbrata (M. et K.) Rouy); nutlets oblong-trihedral, 1.5—2 mm 

long, brown-black or black, acute. May—July. 

Fields, fallows, wastelands, rarely in sands or woods, generally a distinct 

weed.— European part: nearly everywhere, Crim.; Caucasus: Cisc., Dag.; 

West Siberia: Ob. Alt.; East Siberia: Yenis. (to Baikal); Centr. Asia: 

Ar.-Kasp., Balkh. Gen. distr.: Centr. Eur., Scand., Med., Bal.-As. Min. 

Described from Germany (and Europe in general). Type in London. 

20. M. heteropoda Trautv. in Tr. Bot. Sada, II (1873) 479; Kuzn. in 

Mat), Hl Kavk. lV) 2) (1903) 3685" Grosse... Hlpeikavic, Ill, 26h oe \Viem newer 

pidasg. grandiflora Boiss. Diagn. I, 11 (1849) 123; Boiss. Fl. or: 

IW py BBQs 
Annual; stems 7—20cm high, with spreading villous down below, appressed- 

downy above, in weak individuals thin, simple or branching above, sturdier 

in larger individuals; lower leaves (if wintering rosette or lower cauline 

leaves in spring individuals are preserved) spatulate-oblong, obtuse, rather 

abruptly tapering to petiole, the latter as long as blade or shorter, sparsely 

villous like stem beneath; median and upper cauline leaves oblong or oblong- 

lanceolate (to linear in very weak individuals), sessile, acute. Racemes 
loose, secund, usually above upper leaf (or opposite pair of upper leaves), 
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sometimes higher, 3—7 cm long, leafless; peduncles thin, filiform, longer 

than calyx, horizontally drooping, the lower peduncle especially long, opposite 

upper leaf or in bifurcation of two terminal scorpioid cymes 10mm long, 

i.e., more than twice as long as calyx; nutlets rather large; calyx small, 

ca. 1.5mm long, in fruit 4mm, its teeth ab length of entire calyx, lanceolate, 

acute; hairs spreading, sometimes loose, numerous hairs curved, hamate 

at base of calyx; corolla blue, the tube nearly as long as (or slightly shorter 

than) calyx, the limb flat, 4-6 mm across; nutlets ca. 1.5mm high, olive- 

colored, with very faint ventral keel. April—May. 

Stony slopes in semi-steppe and steppe belt.— Caucasus: Dag., E. 

Transc. Gen. distr.: As. Min. Described from Manglisi. Type in 

Leningrad. 

Note. This species is unquestionably close to M. collina Hoffm. 

(M. hispida Schlecht.) but differs distinctly in the larger corolla, longer 

pedicels (especially the lower), low base of racemes at upper leaves (in 
M. collina the lowermost pedicel of the raceme is far above the upper 

leaves), nutlets with a hint of a ventral keel (in M. collina the nutlets 

are equally inflated on both sides without a sign of a keel). This species 

vicariates with M. collina: both grow in Asia Minor. I saw the type 

specimens of M. hispida grandiflora Boiss.: specimen in "olivetis 

Cretae ad Cydoniam" prefers to M. versicolor (Pers.) Smith, and Ba- 

lansa's specimens from ''Pontus Lazicus'' are M. heteropoda Trautv. 

21. M. lazica M. Pop. in Spisok gerb. rast. fl. SSSR, XII (1953) 3579— 

M. intermedia var. brevipedunculata Kusn. in Mat. Fl. Kavk. 

We B (eS) STB jon oe 
Annual or overwintering. Stem high, 25—40cm, erect or ascending, 

spreading-branching above, sometimes branching from base, if overwintering, 

producing sterile branches in axils of lower leaves resembling sterile 

shoots, with sparse spreading hairs in lower half, in inflorescence with 

appressed hairs; leaves in lower part of stem and on sterile shoots spatulate 

(oblong in the more luxuriant, green individuals and spatulate-lanceolate on 

the more xerophyllous), obtuse, 3—8 cm long, 6—7to 20mm wide, some green, 

with sparse down, others grayish, more hairy, with spreading or semi- 

spreading hairs; upper leaves shorter, oblong, sessile, 1—3(4)cm long, short- 

acuminate or obtuse. Racemes numerous at tips of branches, thin, leafless, 

remote from upper leaves rather densely flowered and very narrow because 

of the very short peduncles, elongate in fruit, 3—10(15)cm long, peduncles 
filiform,ca. 1mm long, usually hamate, the calyx pendant, rarely erect; 

calyx small,to 1 mm long, in fruit 2mm, rounded-ovate, cleft almost to half 

into triangular-lanceolate, acute teeth, with long spreading hairs and curved 

or hamate thin hairs; corolla blue, its tube as long as calyx, the limb 3mm 

across; nutlets 1mm high, plano-trihedral, with very faint ventral keel, 

ovoid-oblong, black-brown, luminous, acute. June—July. (Plate XVI, 

Figure 1.) 
Forests, irrigated meadows.— Caucasus: W. Transc. (Batum). Described 

from Batum Region near Bekhlevan, flowers, fruit, 14 VI 1902, Alekseenko 

and Voronov. Type in Leningrad. 

Note. Surprisingly, though Kuznetsov saw the specimen of this interesting 

species, he failed to separate it from the boreal weed M. arvensis Hill 
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(M. intermedia Link). Itisobviously avery distinct species inits small 

calyces, very short peduncles,as compared with very long ones in M. ar - 

vensis,and large, rather mesophyllous leaves. The specimens from 

Bekhlevan, which I chose as the type, differ from the others; they are from 

an exposed site and are light, more xeromorphic, with narrower and more 

hairy leaves. The more numerous individuals collected in wooded areas 

have more delicate, larger, green leaves and often produce shoots at root _ 

. from axils of lower leaves with sterilebranches. Their flowers donot differ 

from the Bekhlevan specimens. Kuznetsov identified these as M. hispida. 

Schlecht., e.g., the specimens of Vvedenskii between Kobulety and Vard- 

zhanauli, forest, 19 VIII 1911 and near Tkhinali, forest, 1 IX 1911, forest 

below Dzhurfuk Pass, 26 VIII, 1910, Voronov and N. Popov, and others. 

M. lazica is generally close to M. arvensis,though clearly distinct 

in its morphology and distribution area, bounded by damp Lazistan where 

M. arvensis is usually absent. In the more arid Artvin district (Turkey) 

Vvedenskii collected a form transitional to M. arvensis, with longer 
382 (to 6mm), more straight peduncles, slightly larger calyces to 3mm long, and 

narrow leaves,as in M. arvensis. Apparently Ledebour had similar 

specimens from Imeretia (Hikhvald?). Specimens from Mzymta (Radde 
and Koenig) and probably all those from Imeretia and Abkhazia (to Sochi in 

Krasnodar Territory) may also be included. The typical M. arvensis 

occurs only north of Tuapse, its distribution area being bounded by the 

Northern Caucasus and Dagestan. 

22. M. collina Hoffm. Deutsch. Fl. ed. 1 (1791) 61; Grossg., Fl. Kavk. 

Iii 268\(exceptingivar. 1s and if lor a) Boisss); /Heod)) iligmeyln pope arp 

Kryls, Els Zap. sib. DX, 22/75) — Ms hiiisipida Schlecht. in! Mag! natuneh 

Hreunde Bexley Villi(lSl8)) 23.0; 3idbe hls Ross .mlie) 1/46.) Slamall! oe eseilemerie 

Pe) IOUS, 1S Cie, IWS Ae o— Il, Bie Gio Sil} Syeaitilo, Isa, I8%65. eei!9). 

2558 (1790); Lehm. Pl. Asperif. II, 90.— Ic.: Hegi, 1.c.f. 3128; Rchb. 

fej EleiGermrey eal tabs h22h xse El exsh AuStEo-Hunonmexsp 

Now l4 05). titalwexs INo. Uso inl. vexs ssNon 1289). 2060: 

Spring annual; stems 5—20cm high, thin, well-proportioned, long-branching 

from above or base, branches terminated by long erect fertile racemes 

usually longer than the leaf-bearing stem, rarely (in weak individuals) 

stem not branching, like the entire series covered in lower with villous down 

and appressed down in upper part; leaves weak, the lower short, 1—2 cm 

long, spatulate-oblong, tapering to short petiole, obtuse, median and upper 

leaves generally few, oblong-lanceolate or lanceolate to linear, obtuse, only 

the uppermost sometimes acute, 1—2cm long, 2—6 mm wide, sessile, with 

Sparse semi-spreading hairs. Fertile racemes erect, usually strongly 

elongating, 3-15 cm long, leafless, loose, lowest flower 3—5 cm above upper- 

most leaf; peduncles capilliform, shorter than calyx, the largest (lower) as 
long as calyx, horizontally declined, often arcuately drooping with appressed 

down; flowers very small; calyx ca. 1.5mm long, in fruit 3—4 mm, narrowly 

campanulate, cleft for approximately 7/, into triangular-lanceolate, erect, 

divergent teeth with erect semi-appressed hairs, the calyx sparsely hairy, 

the hamate hairs crowded mainly in the entire part; corolla blue (dark blue), 

small, its tube slightly shorter than calyx,the limb very small, 2mm across; 

nutlets ca. 1mm long, green (not black or brown), compressed, bilaterally 

inflated, flat sides oblong- ovoid, without ventral keel, acute. April—June. 
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Stony dry slopes, sands and other light soils, more frequent in open 

herbaceous steppe cenoses. — European part: U. Dns. (Transcarpathian 

Region: common to Beregovo), Bl. (near Nikolaev), V.-Don (Kharkov), U. V. 

(Moscow Region), Crim. (very common at southern shore); Caucasus: 

Dag. (I regard all other specimens from the Transcaucasia identified by 

Kuznetsov as M. hispida Schlecht. as endemic Transcaucasian M. hete- 

ropoda Trautv.) Gen. distr.: Bal.-As. Min. (As. Min.), Med., Syria, 
N. Afr., Centr. Eur., Scand. Described from Europe. Type in Berlin. 

23. M. micrantha Pall. ex Lehm. in Neue Denkschr. d. naturf. Ge- 

Selilischepalien Menlo l haa regin elas rileVij) 3. 2a 2ssotcoh ine Notizbl:. 

d. Bot. Gartens zu Berlin-Dahlem, 12, 471; Grossg., Fl. Kavk. III, 268; 

iGeyilo, Ils Zeyo, Sill, IDK5 2 Teio = IMIG siete Cie) ICubell< thal Isyovenaa, Gis S(elaleillie. 

Syisies IOV (UBM) WOLS irl) INS Iaxorsisls IONE V There) IBXOMISIS|S 1B NS Oreo II) ee) 

Kuzn. in Mat. Fl. Kavk. IV, 2, 363; Rouy, Fl. Fr. X,328. -M.arenaria Schrad. 

in Schultz, Prodr. Fl. Stargard. Suppl. 1(1818)12; Schmal'g. Fl. II, 236. —M. ar- 

vensis Rchb. Fl. Germ. exc. 1(1830)340; Sturm, Deutsch. Fl. 42, non Roth nec 

Hill.— Ie.: Rehb. Ic. Fl. Germ. XVIII, tab. 123; Stankov and Taliev., 

Opred. Fig. 444.— Exs.: GRE, No.1490; Hayek, Fl. Stir. No. 1031; Pl. 

Finl. No.2059; Kickxia Belgica, No. 142. 

Spring annual; stems 5—20cm high, usually branching and plant apparently 

multicaulescent, rarely stems slightly branching or simple (and then plant 

resembling M. collina), spreading, often grayish, short-downy-villous, 

and appressed down at top of racemes; in lower part of stem leaves often 

lanceolate-spatulate, 1—2—4cm long, the lower obtuse, the upper reduced, 

oblong or lanceolate, sometimes acute,all leaves with more or less dense 

often grayish spreading-downy hairs. Fertile racemes straightening, 
3—20cm long, with firm thickish axis, rather sparse and narrow owing to 

the very short peduncles, lowermost peduncles between reduced upper leaves, 

hence often described as leafy below, a character which distinguishes 

M. micrantha from the preceding species even in the weak, slightly 

branching individuals; peduncles 0.5—1 mm long, more or less spreading 

but straight, with spreading down,in M. collina with appressed hairs, often 

with curved or hamate hairs at base of calyx; flowers very small, calyx 

1.5mm long, in fruit 4-5 mm wide, slightly campanulate, cleft for af. into 

lanceolate-linear acute teeth, with more or less dense long hairs, the lower 

entire part with spreading curved and hamate hairs, teeth with semi- 

spreading straight hairs; corolla blue, very small, with limb hardly pro- 

truding from calyx teeth, ca. 1mm across; nutlets ca. 1 mm long, oblong, 

compressed, rounded dorsally, with rudiment of ventral keel in upper part, 

short-acuminate, ripe nutlets dark brown. April—June. 

Sandy open localities, stony slopes in lower mountain belt.— European 

part: nearly everywhere.— Steppes and much of the taiga, but not in the 

subarctic taiga and in the Arctic, Crim. (common); Caucasus: Cisc., Dag. 

S. Transc.; W. Siberia: U. Tob., Alt.; Hast Siberia: Yenis. (rarely); 

Centr. Asia: nearly everywhere, except foothills of Kara Kum mountains. 

ihe tonum~ is often more delicate than typically Gen. distr. Centre. hur... 

Med., Iran. (to W. Himalayas), N. Am. (introduced). Described from 

the Volga. Type in Berlin (according to Stroch). 
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24. M. refracta Boiss. Voyag. Espan. (1842) 433; Boiss. Fl. or. IV, 
YANO R) 1equirAci, the) INekes ILE Iehyle, IAW, 25 BOZo—- Wil, SuielGve fo soelwinea = 

ColaEBoisseElssorelVin 240: 
Spring annual, generally close to the preceding; stems 5—l5cm high, with 

few long branches above or from base, rarely simple, branches terminated 

by long narrow racemes, usually flexuose, with thin axis, not erect or robust 

as in M. micrantha; leaves few, oblong-linear, lanceolate or oblong, 

small, 1—2 cm long, the lower slightly tapering to base, the upper sessile, 

all leaves obtuse, often delicate, mesophyllous, like stem with spreading 

villous down. Racemes from upper leaves or slightly higher, 5—15 cm 

long in fruit, flexuose, narrow; peduncles short, 1—1.5mm long, recurved, 

thinner than in M. micrantha (this character distinguishes the two 

species), with spreading or curved down; flowers very small; calyx 1—-1.5mm 

long, in fruit narrowly tubular, 3—4 mm long, retrorse, nearly appressed to 

axis, cleft for halfinto lanceolate -linear teeth, with spreading hamate hairs 

in lower cylindrical part, and straight spreading hairs on teeth; corolla 

very small, hardly protruding from calyx,its limb ca. 1—1.5mm across; 

nutlets very narrow, ellipsoid, pointed at both ends, brown, 1.5—1.7mm long. 

April—May. 

Shady cliffs in lower mountain belt.— European part: Crim. (Sudak); 

Centr. Asia: Mtn. Turkm. (Kopet Dagh — rather frequent and typical), 

Pam.-Al. (rarely), T. Sh. (less typical, transitional to M.. micrantha 
in Syugaty Mountain). Gen. distr.: Med., Iraq. Described from Spain. 

Type in Geneva. 

Note. I see no difference between this species and Boissier's M. stric- 

ta B. speluncicola (M. speluncicola Schott in herb.); the calyx base 

agrees with what Boissier described for M. refracta as "pyriform- 

claviform, attenuate." 

25. M. versicolor Smith, Engl. Bot. tab. 2558 (1814); Rouy, Fl. Fr. 

X, 326; Shmail's.> Plo il, 236:— M. arvensis var: versicolor Persk 

Syn. pl. I (1805) 156.— M. lutea (Cav.) Pers. var. versicolor (Pers.) 
Thell. ex Hegi, II]. Fl. V, 3, 2173; Stankov and Taliev, Opred. 772.— 
lee Rchbavlcs Hil German ay tabs sehiorivet baols bl. [talemooleymtemouioer 

Heoiiy ett) 313 OF pb xsip.) hl exs en AuUStro—Hunoen NOw2 993i me euigel emeEulle 
Bohem. et Morav. exs. No. 486; Fl. Ital. exs. No. 140. 

Spring annual or early winter plant; stems 10—30cm high, thin, well- 

proportioned, usually with few long declined branches mainly above, rarely 

from base, the stems spreading below or to middle, mostly with appressed 

hairs; leaves narrow, elongate, lanceolate-linear or linear, acute, usually 

ca. lcm long, 3—4mm wide, with long sparse spreading hairs, remote, the 

lowermost leaves (if present) approximate, spatulate-oblong, short, the 

cauline hardly tapering to base, sessile. Fertile racemes very loose, 

5—20cm long, peduncles very remote racemes usually not very many- 

flowered, compact, spirally curved; peduncles short, filiform, appressed- 

downy, 2—3 mm long, shorter than calyx, obliquely antrorse; flowers small; 

calyx 2—2.5mm, in fruit 4-5 mm long, campanulate, cleft for ?/,; (or Y,) into 
narrow, nearly linear, divergent teeth, sometimes with dark tinge, the base 
entire, with dense spreading hamate hairs, the long teeth with sparse semi- 

appressed straight hairs; corolla with thin tube, distinctly longer than calyx, 
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protruding for 1/,—1/, from calyx, the limb small, campanulate, 2—3 mm 
across, corolla yellow, turning reddish and finally blue (hence its name); 

nutlets ca. 1mm high, slightly compressed, with distinct ventral rudiment 

of keel, oblong-ovoid, acute, dark brown. May—June. 

Herbaceous stony slopes, fields, fallows.— European part: Balt., M. Dnp. 

(Kiev Region); Caucasus: W. Transc. (Akhali-Afoni, introduced). Gen. 

distr.: Centr. Eur., Med. (introduced), Ind. (introduced), N. Am. (intro- 

duced), Bal.-As.-Min. (Crete and Greece, generally. Not recorded from 

As. Min.). Described from W. Europe. Type in London. 

This species is not exactly delimited. 

M. densiflora C. Koch in Linnaea, XIX (1846) 20 et XXII (1849) 641.— 
is related to M. sylvatica Hoffm., from which it differs in the smaller 

flowers, very short pedicels, more spreading hairs of the calyx, and the 

nutlets. First described from the Pontus Mountains,also reported by the 

same author from Caucasian Osetia. According to Boissier (Fl. or. IV, 

237) it is synonymous with M. sylvatica Hoffm.,according to Vestergren 

with M. silvatica Hoffm. ssp. cyanea (Reut.) Vestergr. 

Tribe 7. ERITRICHIEAE Benth. et Hook. Gen. pl. II (1876) 836.— 

Cryptantheae Brand in Fedde, Repert. XXI (1925) 249 et in Pflanzenr. 

IV, 252 (1931).— Flowers nearly always brachymorphic, i.e.,with short 

tube and more or less distinct limb, and rounded-obtuse short lobes often 

resembling Myosotis, i.e., with flat limb, especially in the annual species 

often small campanulate. Anthers subsessile, style short, hidden in corolla 

tube the throat of which bears more or less distinct scales (sometimes 

obsolete in the very small annual species). Stigma disklike-capitate, entire. 

Nutlets 4 (sometimes in fruit rudiments of 1—3 nutlets), erect, ovoid or 

oblong, dorsoventrally compressed or not, with small ventral lateral cica- 

trice, with either basal or ventral, the shape of a small triangle, oval or 

circular narrow furrow, often produced upwards along ventral keel, or line. 

Gynophore (gynobase) mostly pyramidal-tetrahedral, sometimes long by 

comparison with the nutlets, nearly subulate-pyramidal, generally short 

pyramidal, reduced in some genera to a slight broad elevation on the torus; 

rarely (Anoplocaryum) the pyramid with obtuse angles a cone. When 

gynophore long and subulate (Lappula) the nutlets are attached by the 

cicatrice and the keel; in this tribe nutlets generally grow upwards (es- 
pecially when gynophore is low) and are free (not attached to the gynophore), 
the style appearing hidden between the nutlets; the nutlets do not grow at 

the base and hence the calyx is stellately spreading and its lobes are 

elevated, touching the fruit, not expanded as in the Cynoglossinae. In the 

Eritricheae the nutlets are small (1—3 mm long), and may be winged, but 

more often they bear spines (prickles) with or without an anchor head; 

they may also be tuberculate; in some genera they lack wings or prickles 

but are netted- or rugose-pitted or tuberculate; in very rare cases they 

are smooth, lustrous. Usually small herbs, mostly annuals (some genera 

are wholly annual), with simple, alternate, rarely opposite leaves, medium- 

sized or small flowers, usually in racemes with bracts or ebracteate. 
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About 20—30 genera, mainly in the ancient Mediterranean, but Hackelia, 

Anoplocaryum and 4—5 others are Chinese-Himalayan; the ancient 

Mediterranean genera are variable, and they are nearly as fully represented 

in the Eurasian and North American parts. 

Note. We have excluded from the Myosotideae (Eritricheae) the 

following Russian genera, which Johnston and Brand have included: 1) Hete- 

rocaryum DC. (Zakirov includes this in a separate tribe, Hetero- 

caryeae), 2)Asperugo L. (tribe Asperugeae), 3) Craniospermum 

Lehm. (tribe Craniospermeae). 

~ 

Subtribe 1. CYNOGLOSSINAE M. Pop.— Gynophore well developed, 

longer, nearly obsolete in Eritrichium,Stephanocaryum. Nutlets 

dorso-ventrally compressed, with wings or prickles along dorsal margins 

of pedestal (disk), turbinate, not compressed in Eritrichium and Ste- 

phanocaryum; prickles with or without anchor head (Eritrichium 

is transitional), in Stephanocaryum and some Eritrichium without 

prickles along margin of disk. 

Genus 1211. LEPECHINIELLA* M. Pop. 

M. Pop. in Addenda XVIII, 623. 

Calyx parted nearly to base into 5 linear obtuse lobes. Corolla blue or 

white, not large to small, brachymorphic,i.e., with short tube and broad, 

nearly flat or more or less widely campanulate limb, 3—10 mm across. 

Corolla with scales in throat,small, protruding; stamens and styles hidden 

in tube. Nutlets four, on short distinct cane rising from bottom of flower, 

with prismatic tetrahedral gynophore, attached in depression at its base by 

small pedestal, adnate to gynophore above by keel sunk in vertical furrow 

of gynophore, running from pit to style. Apices of nutlets free, overtopping 

the short style hidden between them. Nutlets with membranous-winged 

margin, not large,not more than 10mm across or long, the wing flat, entire 

or dentate. Small perennial, rarely annual or biennial herbs of the high 

mountains of the Pamir area; one species in Kazakh Hills. 

Note. Some authors have referred different species to Paracaryum 

(Cynoglosseae),to Eritrichium or Oreogenia Johnst. (Eritricheae), 

rarely toH#chinospermum. Infact Lepechiniella is closest to 

Echinospermum, differing from it only by the shorter, prismatic gyno- 

phore and the wings of the nutlets (which also occur in some Echino - 

Spermum). The stylelike gynophore and the winged nutlets clearly dis- 

tinguish our genus from Eritrichium. These, plus the perennial nature 

of Lepechiniella place it far from Oreogenia (type: O. (Eritri- 

chium) munroi (Clarke) Johnst.— a small annual, with smooth wingless 

nutlets), in which Brand included O. arassanica Brand. Our plants 

differ from Paracaryum by the nutlets being attached to the gynophore 

by their apices and growing upward (not downward), their base firmly 

* After the botanist, Academician Lepekhin. 
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attached to the base of the gynophore — a typical character of the tribe; 

also the thickened style is hidden between the nutlets. 

We 

+ 

Wings entire. Leaves slightly spreading-hairy, ash gray to nearly 

Semiceouse | SeculOneloloptereac)) ina ean.) meee eaawie eres ee De, 

Wings large, acutely toothed. Leaves entirely appressed-hairy to 

sericeous or with semi-spreading hairs,dull. (Section Lophopte- 

THEO) oe Ge’, 1 bamenarapt Stes ITE ten cc, VR ah 2 Eh ROR S, URR E, PNS SV RE Tee hits 3. 

Leaves with semi-spreading hairs, ash gray, never sericeous. 

Radicalteaveswanceolate-spacullates Corolla bluey yes se eee ene 

ae eM ls gt hos ee Gl i eee OS ae 1. L. seravschanica (Lipsky) M. Pop. 
Leaves nearly sericeous-hairy,linear,narrow. Corolla white. 

(Amor Gini) i eee etic ae he Begs See 2. L. arassanica (V. Fedtsch.) M. Pop. 
Nutlets (with wing) 5—7mm across. Limb of corolla 5—8 mm 

BXGIEOSS (IPETIaEe heb ow 5 G6 3. L. transalaica (V. Fedtsch.) M. Pop. 

Nutlets 2—3.5(5)mm across or long. Corolla small, limb 2—4(6)mm 

ACKOS Se s(NOttme bo mnie) kamen ae aps be tem weeeneaiec5 9e Ok exes Saul Oe eee 4, 
Nutlets 2—2.5 mm long, style very short, hidden between nutlets 

as in preceding. Leaves spatulate-lanceolate, rather wide. Corolla 

2mm long and as wide. Stems 10—12cm high. (Only near Zerav- 

Shanwelaciem)ewy 50s es We DIS 8. L. minuta (Lipsky) M. Pop. 
Nutlets 3—4(5)mm across or long. Style thin, more or less pro- 

truding above nutlets. Leaves longitudinally plicate. Corolla 

3—4(6)mm across, longer than calyx. Stems 15—-5O0cmhigh ...... 5. 

Corolla 5—6 mm across; nutlets with wing ca. 5mm across. 

Densely. appressed —sewmiceous plant) Wemmme toutes sass fe hae se Sel 6. 

Corolla 3—4mm across, with campanulate limb. Hairs semi- 

appressed, slightly sericeous or spreading. Nutlets (with wing) 

BGs Toaaa WOM, BBL Loe) slp ectieo dao. a) Seaey calowo b) 6x6) oaokitmenoac calin\c 0. 5. ti ouaa is 

Perennial multicaulescent plants. Cushions small, not very dense; 

branches of caudex few (3—7), short, with massed remnants of 

leaves. One to two nutlets broadly winged, the others wingless. 

Surface of winged nutlets with sparse small anchorlike prickles. 

Leaves numerous on stem, lanceolate, rather short. Close to 

J, tramGala tea, ((PeGicserae, Nes) 44 5 os 6 4. L. korshinskyi M. Pop. 

Annuals or biennials, with 2—10 stems (multicaulescent), not forming 

cushions. Rosette dying at fruiting. Leaves spatulate-linear. All 

nutlets winged. Surface of nutlets finely tuberculate without prickles. 

((Rewaankl ey JEROME) e aS vo Bn oho eeu eee oa 5. L. omphaloides (Schrenk) M. Pop. 

Stems 10—25cm high, thin. All leaves narrowly linear, elongate. 

All nutlets winged. Style very distinct,ca. 1mm long. (Alai)...... 

eta Coase, CER Ee st Co Pe tay Ah PaR ieee clam Laat ree Maas Coon aes Sage 7. L. alaica M. Pop. 

Stems 30—50cm high, thick, stiff. Radical leaves spatulate- or 
narrow-lanceolate. Two nutlets with wings, 2 wingless (as in 

Lappula). Style 0.3mm long, protruding slightly above nutlets 

(CASTE) Pera, LES ed, SSNS ROLE) 2c AY pt Ler Rot 6. L. ferganensis M. Pop. 

Judging by the distribution of the species of Lepechiniella, papas may 

be crosses between Paracaryum X Lappula. 
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1.—Lepechiniella transalaica (B. Fedtsch.) M. Pop.; 2—L. seravschanica PLATE XVII. 

(Lipsky) M. Pop. 
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Section 1. HOLOPTEREAE M. Pop.— Wings of nutlets entire. Corolla 

medium-large. Hairs semi-spreading, not completely appressed. 

1. L. seravschanica (Lipsky) M. Pop. comb. n.— Paracaryum 
serawschanicum Lipsky in Tr. Bot. Sada, XXVI (1910) 488. — 

Mattiastrum saravschanicum Brand in Fedde, Repert. XIV (1915) 

et in Pflanzenr. IV, 252 (1921) 65. 

Perennial; root thin, vertical, 2—5 mm thick, its apex bearing many thin 

branchlets which may reach 10cm; on consolidated stony slopes they are 

reduced to 1—3 cm and form tufts; each branch of the caudex bears a rosette 

of spatulate leaves with small oblong blade, gradually and long-tapering to 

petiole and a flowering stem; entire leaf ca. 2cm long, covered with thick 

gray semi-appressed, rather coarse long hairs; stems thin, (7)10—15cm 

high, with spreading branches above,gray-tomentose-villous; cauline leaves 

few, 1—1.5cm long, lanceolate or oblong-linear, like radical leaves obtuse 

or acute,the lower tapering to base, the upper sessile, declined, gray- 

tomentose to villous. Inflorescence divaricate-paniculate, of one terminal 

and 2—5 lateral, very short, capitate scorpioid cymes, nearly not elongating 

in fruit,ca. lcm long or less; pedicels very short, often obsolete, villous; 

calyx gray-downy, 2mm long, with linear obtuse lobules, hardly elongating 

in fruit; corolla blue, 3—3.5mm long, with broadly campanulate limb, and 

ovate-rounded lobes; nutlets ca. 4mm long, pyramidal, glabrous, smooth, 

ovoid-oblong, its back encircled by a narrow, 0.5—0.7mm wide, entire wing 

turning blue along margin; sides of nutlets smooth, glabrous, obliquely 

converging in ventral keel; gynophore 1.5mm long; style not thickening 

0.5mm long. June—July. (Plate XVII, Figure 2.) 

Rock streams, taluses, rarely on compact stony slopes or rocks, in 

(alpine and) subalpine belts, 2,500—3,000m.— Centr. Asia: Pam.-Al. (upper 

reaches of Zeravshan only). Endemic. Described from upper reaches of 

Zeravshan (village Revut, 24 VII 1893, Komarov). Type in Leningrad. 

2. L. arassanica (B. Fedtsch.) M. Pop. comb. n.— Eritrichium 
arassanicum B. Fedtsch., Perech. rast. Turkest. V (1913) 57.— 

Oreogenia arassanica Brand in Fedde, Repert. XXII (1925) 103 

et in Pflanzenr. IV, 252 (1931) 186. 

Perennial; root thin, vertical, short, producing many reduced branches 

and forming compact tufts of numerous rosettes borne on branches of 

caudex, narrow, Sublinear, often longitudinally folded, acute, 1—2 cm long, 

2—3 mm wide, leaves with nearly appressed, sericeous, dense white hairs; 

stems numerous, (3)5—12 cm high, weak, thin, ascending, white with long 

appressed hairs, simple or with small, slightly spreading branches from 

axils of upper leaves; cauline leaves few, short, declined, ca. 10 mm long, 

linear or lanceolate-linear, with appressed white hairs. Scorpioid cymes 

at ends of branches and stem subcapitate, 0.5—1 cm across, only slightly 

elongating in fruit; pedicels short, distinct, 2—4mm in fruit; calyx ca. 

2—3 mm long; corolla white, small, with broadly campanulate limb, white, 

with ovate-rounded lobes; scales less than 0.5 mm long, ovate, rounded, 

papilliform; nutlets often 3,the fourth undeveloped, ca. 3mm long, 2—2.5mm 

wide, ovoid, smooth, glabrous, with membranous, slightly undulant, narrow 

(ca. 0.5—0.8 mm wide), entire wing along margin of dorsal pedestal turning 
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blue; gynophore ca. 1mm long, style 0.6mm long, thin, hidden between 

nutlets in fruit. July. 

Stony slopes in subalpine belt.— Centr. Asia: T. Sh. (only west). 

Endemic. Described from Arasan (upper reaches of Angren (Akhan- 

Goran), 17 VII 1909, Borodin and Kalistov, 63, 163). Type in Leningrad. 

Note. Close to the preceding species with which it vicariates, it 

is mentioned in the Notes to Lindelofia olgae and L. capuSii, pairs 

of vicarious species are frequent in the western parts of the Pamir area 

and Tien Shan, although the degree of divergence in each pair may differ 

from true species to poorly defined varieties. Here we have an example 

of strong divergence in such characters as pubescence, shape of the leaves 

and color of the corolla, but it should be emphasized that in the western 

part of Tien Shan north of Angren there grows a race closer to L. serav- 

schanica than the Arasan form, in that its pubescence is duller, gray, 

less appressed, the stems higher, the corolla blue, and the leaves of average 

size. It appears that the only distinguishing feature of this race from the 

Zeravshan plants is the narrower radical leaves. (It is known to us from 

Talas Ala-Tau (Dzhebogly-Su, Minkevits, 1908; on Topchak-Su River, 

Pavlov, 1931).) I tend to combine these species. 

Section 2. LOPHOPTEREAE M. Pop.— Wings large-toothed. Plant 

sericeous with completely appressed hairs. 

3. L. transalaica (B Fedtsch.) M. Pop. in Addenda XVIII, 624. — 
Paracaryum transalaicum Biykedtsch, nomenwnyRast i unkesi 

(195) Gian 
Perennial; root thin, dark, vertical, with few crowded heads forming small 

tufts of appressed rosettes and several fertile lateral stems; leaves of 

rosettes elongate-linear, 4—10cm long, slightly lobed, gray-sericeous, with 

long thick appressed hairs, sometimes longitudinally folded, 2—4(5)mm wide, 

obtuse or acute; stems 3—6(8), lateral, arcuately ascending or nearly erect, 

10—25 cm long (high), gray, with completely appressed hairs, rarely simple, 

often with short spreading branches above; cauline leaves more numerous, 

to 10, linear, 1—3 cm long, 1-3 mm wide, obtuse, silvery gray. Scorpioid 

cymes of the paniculate-corymbiform inflorescences leafless, loose, elon- 

gating in fruit, erect, upright, to 5—6cm long, with remote fruits; pedicels 

394 short but distinct, thin, appressed-downy, the lower pedicels to 5mm long 

(usually to 3mm) in fruit, flowers rather large; calyx appressed-seri- 

ceous,ca. 2mm long,its lobes linear, acute, nearly unchanged in fruit, 

curved; corolla My osotis -like, blue, rarely white, with flat limb, 5-8 mm 

across, with rounded-ovate lobes; scales trapeziform-ovate, ca. 1mm long; 

nutlets with wing wider than long, rounded-ovoid, 5—7 mm long and as wide, 

their disk narrow, lanceolate, finely tuberculate, sometimes keel with longi- 

tudinal row of small anchorlike prickles, rimmed by broad, yellow, coria- 

ceous-scarious, undulant-plicate, generally flat wing, broader than disk, 

turning blue along margin; teeth of wing crowned with 3—5 prickles on 

each side; sides of nutlets converging to ventral keel, densely papilliform- 

aculeate; gynophore 2—2.5mm long; style 0.6mm long. July. (Plate XVII, 

Figure 1.) 
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PLATE XVIII. 1—Lappula rupestris (Schrenk) Girke.; 2—Lepechiniella omphaloides 
(Schrenk) M. Pop. 
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Stony places.— Centr. Asia: Pam.-Al. (Pamir). Endemic. Described 

from Trans-Ili Range (upper reaches of Kyzyl-Su River, fruit, 20 VII 1878, 

Kushakevich). Type in Leningrad. 

4, L. korshinskyi M. Pop. sp. n. in Addenda XVIII, 625. 

Perennial; root thin, vertical, short; tufts 5cm across, not very compact; 

branches of caudex few, ca. 1 cm long, with massed dark squamiform rem- 

nants of leaves; leaves of bundles 3cm long, lanceolate-spatulate,to 4mm 

wide above, obtuse, flat, persisting to winter, with compact appressed hairs, 

gray-sericeous; stems 5 per tuft, 10—-30cm high, ascending or erect, robust, 

thin, simple with furcate apex, appressed-hairy; cauline leaves rather many, 

sometimes to 10, lanceolate, 1—2 cm long, flat, declined, obtuse, with many 

appressed sericeous hairs. Racemes elongating in fruit, 5—7 cm long, obliquely 
upright, with sparse fruit, with linear small bracts; peduncles erect, 1-3 mm 

long; calyx appressed-sericeous in flower, the linear obtuse lobes 3 mm long, 

nearly not elongating in fruit, ascending, firmly appressed to fruit; corolla 
blue, its limb nearly flat,5 mm across; nutlets ca. 5mm wide (with wing); 

wings broad, flat, with 5—6 marginal teeth on each side terminated by anchor- 

like prickles, usually one nutlet winged, the others wingless, with short erect 

anchorlike prickles along margin of disk; disk oblong, covered with few short 

anchorlike prickles or only with grumose keel, otherwise smooth; sides of 

nutlets tuberculate; style thin, 0.6mm long, nearly hidden between nutlets. 

Centr. Asia: T. Sh. (only on Fergana Range, Arslambob and Baubash- 

Ata mountains). Endemic. Described from locality mentioned (Baubash- 

Ata,near Arslanbob,on stony slope,flowers 11 VIII, 1895, Korzhinskii, 

No. 3852). Type in Leningrad. 
Note. This species is undoubtedly closely related to L. transalaica, 

from Pamir, but its leaves are broader, lanceolate and much more abundant 

on the more erect stems, the fruit is slightly smaller, and only one, rarely 

two, nutlets are winged. (Compare Lappula korshinskyi M. Pop.) 

5. L. omphaloides (Schrenk) M. Pop. comb. n.— Echinospermum 

omphaloides Schrenk in Bull. phys.-math. Acad. Pétersb. III (1845) 

2 I(Ori2 14) se dby be oRoss [ile 59 vieipsikii in: Irs Bote sada, Oavale 

567; Trautv. in Bull. Soc. Nat. Mosc. XXXIX (1866) IV, 425.— Lappul 
omphaloides Macbride in Contrib. Gray Herb. V, No.10 or XLV (1916) 

943, 
Annual or biennial; entire plant appressed-sericeous-gray; root thin, its 

neck with rosette functional until flowering but dying at rivening; several 

(2—10) stems emerge from rosette; its leaves 3—5 cm long, abruptly 

spatulate-linear or nearly spatulate-lanceolate, to 5mm wide, obtuse, 

appressed-sericeous-gray; stems 10—25cm high, erect or arcuately 

ascending, more or less branching in upper half, rather thick, hollow with 
appressed gray down; cauline leaves 1—2cm long, somewhat spatulate- 

linear, sessile, acute, usually flat. Racemes few in upper part of stem, 

elongating in fruit, loose, 5—8 cm long, upright, with very small inconspicuous 

leaflets nearly to tip of racemes; peduncles conspicuous, the lower to 

5—8 mm long, slightly arcuately curved, drooping, the upper 2—3 mm long; 

calyx like pedicels completely appressed-hairy, gray, with broadly linear 

obtuse lobes, these horizontal, 3mm long in fruit; corolla blue,its tube 
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PLATE XIX. 1—Eritrichium pseudolatifolium M. Pop, 2—Lepechiniella alaica M. Pop.; 
3 —L.minuta (Lipsky) M. Pop. 
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shorter than calyx (2mm long), the limb 5—6(7)mm across, with ovate- 

rounded lobes; nutlets broadly winged, the wing ca. 5mm across; dorsal 

pedestal oblong, ca. 2.5mm long with fine white tubercles, without keel or 

398 prickles, its wing with yellowish margin, membranous, flat-decumbent or 

nearly vertical, never curved along back of pedestal, broad (broader than 

back of pedestal is wide) with sparse marginal teeth bearing anchorlike 

heads; gynophore as in Lappula,nearly subulate, gradually tapering to 

style, which does not protrude above upper margin of wings but overtopping 

nutlets. May. (Plate XVIII, Figure 2.) 
Gravels of dry river beds.— Centr. Asia: Balkh. (only near Ata-Su 

River, flowers 14 V 1843, Schrenk). Endemic. Described from locality 

mentioned and never collected again. 

Note. Strange as it may seem, our species is closest to Lappula 

rupestris (Schrenk) Girke in pubescence, character of leaves, stems 

and flowers, though it differs sharply in the broad-winged flowers. In the 

genus, it is very close to LL. ferganensis and lL. alaica. It is! not 

difficult to imagine that L. omphaloides is a hybrid of Paracaryum 

intermedium X Lappula rupestris; such an interpretation may 

clear up many points: 

1. The presence of long, drooping peduncles, characteristic of Para- 

GEO Clion Line Gre soa) SCL Wl ial 

2. The existence of a race, on the northern bank of Lake Balkhash slightly 

south of Ata-Su, with spreading gray down, such as is typical for Paracar- 

yum intermedium. I call this race (which may represent a distinct 

species — E. ballichasehiensis M.) Pop.) var. bia lcihia sic hie nishtsmlVieseope 

In it the rosettes die early. Stems 1—3. Cauline leaves short, wider, 

obtuse. Entire plant gray, with spreading, coarse down. Pedicels and 

peduncles shorter, not exceeding 3—4mm. Wing narrower. Flowers 

smaller, 3—4mm across (Nikolskii, 1884, and Popov, 1934). 

3. The occurrence in many places of a variety (var. alatavica) of 

Lappula rupestris with a toothed blue wing on part or on the whole 

nutlets. 

6. LL. ferganensis) M: Pop. sp. n. in Addenda XVIM, 625. 

Biennial (perennial ?); root thick as a goose feather, woody, dark, with 

few heads, bearing a small tuft of crowded rosettes of radical leaves, most 

401 of which have dried up and died; leaves of rosettes narrowly linear-lan- 
ceolate, spatulate, 3—5 cm long, 3—7 mm wide, above, with appressed gray 

hairs; stems 30—50cm high, 5—10 from one root, the lateral arcuately 

ascending, 3—4mm thick at base, stiff, slightly flexuose, with sparse 

appressed hairs, grayish, spreading-branching nearly from base or middle, 

the branches elongate, thin, ascending, with terminal cymes, cauline leaves 

remote, linear-spatulate, slightly shorter than the radical, the uppermost 

linear-lanceolate, often longitudinally plicate, appressed-gray, acute, 

declined. Flowering cymes compact, becoming very loose in fruit, with 

very small, lanceolate-linear,nearly inconspicuous bracts; pedicels stiff 

appressed-hairy, gray, erect in fruit, usually as long as calyx, the lower 

longer, the upper shorter than calyx; calyx small, in fruit 1.5—2 mm long, 

its lobes linear-spatulate, obtuse, appressed-downy, appressed to fruits; 

corolla light blue,as inLappula microcarpum, small, funnel-shaped, 
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2—3 mm across, the tube shorter than flowering calyx, less than 1mm long; 

limb campanulate, its lobes short, semi-rounded; scales very blue, elongate- 

trapeziform, large, as long as tube, truncate; anthers oblong, as long as 

scales, hidden in tube between scales; fruit usually ovoid, heteromeri- 

carpic, 3—3.5 mm high, the short (‘/,mm long) style hardly protruding; two 

nutlets with stiff, yellowish, flat broad wings, narrower at base and apex 

of nutlet, usually broadest at middle, broader than disk, with about 5 large 
marginal teeth, 2 nutlets wingless, with about 5 triangular, yellowish teeth 

along margin of disk; disk of all nutlets green, very finely tuberculate, 

narrow (lanceolate), with finely tuberculate keel. June. 

Centr. Asia: Pam.-Al. (Alai valley, outcrops of red clay on Kul'chi 

Mountain, flowers, fruit, 26 VI 1931, Lipshits, No.248). Endemic. Described 

from indicated locality. Type in Moscow, cotype in Leningrad. 

Note. A very poor specimen, possibly of this species, from the Andi- 

zhan District, Knorring and Minkvits, 1911, No.1778. 

Te Ib, GATOR WI, IPOD. Sos mm, tin Ackles, AWN, GAG, 

Biennial; in all characters very similar to preceding species but leaves 

402 Of rosettes narrowly linear, elongate, 4—8 cm long, ca. 1—2 mm wide, nearly 

sericeous-gray; stems thin, flexuose, 12—20cm high, with linear leaves; all 

nutlets winged; style thin, upright, ca. 1mm long, gynophore as in Lappula. 

(Plate XIX, Figure 2.) 
Stony-sandy places and sands.— Centr. Asia: Alai valley. Endemic. 

Described from Kyzyl-Su river valley near Dzhekainda. Stony-sandy flood- 

plain, 21 VI 1913, flowers and fruit, Desyatova, No.1318. Type in Leningrad. 

Note. The very strange circumstance of two related species in Alai 

valley is due to their being hybrids (possibly ancient) with different com- 

binations of characters between L. transalaica and Lappula micro- 

carpa. L. alaica has the longer style and gynophore of L. micro- 

carpa. Both are good species of Lappula. 

8. L. minuta (Lipsky) M. Pop.— Paracaryum minutum Lipsky 

ieee PBOLE SadappOayiL (LON0)P489n—— a Niart tivassi tiguliaa) saa nul pusnaercard 

in Fedde, Repert. XIV (1915) 156 et in Pflanzenr. IV, 252 (1911) 65. 

Perennial; leaves of radical rosettes functional even in fruiting, spatu- 

late-lanceolate, obtuse, 3-6 cm long, 5—7 mm wide, flat, sericeous-white, 

with compact thick straight hairs; stems 10—12cm high, furcately 2—3- 

partite above with erect thin, firmly appressed-hairy, white branches; 

cauline leaves sessile, also spatulate-lanceolate, flat, not markedly reduced, 

obtuse, 1—3 cm long. Cymes on 2—3 branches of stem, upright, 2—4cm long, 

with remote fruits; peduncles arcuately curved, thin, short, 1—2 mm long; 

flowers very small; appressed-downy calyx 2mm long, with oblong obtuse 

lobes; corolla blue, not exceeding calyx, its tube 1mm long, limb campanulate, 

~as long; nutlets 2—2.5 mm long, ovoid, with ca. 1mm wide, largely and acutely 

toothed wing; 5—7 blue teeth on each side, with anchorlike head; disk of 

nutlets oblong-lanceolate, smooth, glabrous, with obsolete keel, rarely with 

small tubercles; sides of nutlets finely tuberculate-scabrous; gynophore 

1.5mm, style 0.3mm long. (Plate XIX, Figure 3.) 
Stony slopes of alpine belt.— Centr. Asia: Pam.-Al. (Zeravshan glacier). 

Endemic. Described from indicated locality (flowers, fruit, 5 VIII 1893, 

V.L. Komarov). Type in Leningrad (not collected again). 
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Note. Unfortunately, the root was not collected, but all three stems 

probably come from one rosette; hence it probably grew in rock fissures, 

forming tufts. It is surprising that after Komarov it was not collected 

again. 

Genus 1212. LAPPULA* Gilib. s 

Gilib. Fl. lithuan. (1781) 25; Girke in Engl.— Pr. Pflanzenf. IV, 3a, 106-107; Brand in Pflanzenr. IV, 

252, 136.— Echinospermum Sw. ex Lehm. Pl. Asperif. II (1818) 113. $ 

Calyx small, 1—3 mm long, cleft nearly to base, lobes usually linear, 

elongating slightly in fruit, otherwise unchanged, stellately spreading beneath 
fruit or ascending and more or less adjacent to fruit, sometimes longer 

than fruit. Corolla brachymorphic, rarely myosote,i.e., with short tube as 

long as calyx, and wide flat rotate limb 4—8 mm across, often smaller, 
funnel-shaped, i.e., with short tube and more or less campanulate limb 

2—3—4 mm across, lobes of limb always short, rounded-obtuse. Corolla 

mostly blue, rarely white. Scales small, always present in throat. Anthers 

small, subsessile in tube; style 0—1 mm long, not exserted, stigma entire, 

slightly disklike. Nutlets erect, small, 1.5—3(4)mm long, triangular in 

cross section, with ventral keel (with trihedral rib), the flat dorsal pedestal 

nearly vertical with two marginal ribs; the two lateral faces (known as 

sides) taper to ventral keel; margins of dorsal pedestal usually bear 

one row of smooth, more or less long (from 0.2 mm to 3 mm) prickles, 

sometimes reduced to small tubercles or tubercles without anchorlike head; 

sometimes margin of disk with a narrow, coriaceous or callous rim, very 

rarely with a broad wing with anchorlike spines (in other words, the wing is 

more or less deeply cleft into teeth or spines with anchorlike head). Hetero- 

mericarpy is frequent, with some nutlets more or less winged, others wing- 

less, or some fruits of raceme with winged, others with wingless nutlets. 

Gynophore in ripe fruit tetrahedral-subulate, each face with longitudinal 

furrow matching the keel of the nutlet, adhering to gynophore for entire or 

nearly entire length (in the latter case apices of nutlets free, exceeding 

gynophore); at base of subulate gynophore each face has a flat process, 

perpendicular to the axis of the gynophore, on which rests the usually 

rounded rarely truncate base of the nutlet. Cicatrice ventral, basal, in shape of 

a small narrowly triangular pedestal which penetrates the small basal pit 

immediately above the foot of the gynophore; here a fibrovascular bundle 

enters the nutlet, and this is the main connection of the nutlet with the 

gynophore. At apex of gynophore there is a sessile stigma, on thin style 

(sic); the apex of the gynophore may sometimes overtop the nutlets as a 

rather thick tetrahedral mucro (series Sclerocaryopsis and Sinaicae); in 

this case the nutlets are shorter than the gynophore, and adnate for entire 

ventral keel; often nutlets as long as gynophore, adnate for entire length 

of ventral keel (series Diplopleura, Anomalolappula) or longer than gyno- 

phore, with free apices rising above gynophore, most frequently the style 

is short and thus not only the gynophore but also the stigma are hidden 

between the nutlets; if the style is long then it may rise more or less 

* Diminutive of Lappa — burr, burdock, referring to the clinging fruit. 
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considerably above the nutlets, for example in the series Microcarpae 

(where it cannot be confused with the free angular and thicker apex of the 

gynophore as in the series Sinaicae and Sclerocaryopsis). Surface of nut- 

lets (at sides and on disk) rarely smooth, as if burnished, often minutely or 

finely tuberculate, the tubercles either obtuse or acute, sometimes with 

short mucro, at times thicker, at times thinner, but not anchorlike as in 

spines or prickles, usually along margin of disk or along its keel 

(median line); there are forms transitional between the spines and the 
tubercles, for example, anchorlike spines-tubercles in the series Sclero- 

caryopsis and Sinaicae (in L. sinaica),or lateral (additional) rows of 

tubercles-spines at sides of nutlets,for example in L. consanguinea 

(Echinatae) or L. tadshikorum (Tianschanicae), etc. 
Mostly annuals, rarely biennials and very rarely perennials (3 species), 

small,from 5cm to 30cm,rarely up to 40—80cm, thin, usually with narrow 

(often linear or lanceolate) leaves, with more or less long bracteate 

racemes. Fruits usually on short pedicels, rarely (L. sinaica) on longer. 

Hairs simple, long, spreading or attached, not very coarse, fine-bristly, 

sometimes sericeous, rarely borne on large, more often on small or very 

small tubercles. 

Most species are within the boundaries of our flora (about 40—50). The 

genus (wholly) is ancient-Mediterranean. Evidently the South African 

species were introduced. I saw L. eckloniana (Lehm.) Brand., which is 

L. capensis (DC.) Girke, and not distinguishable from L. patula (Lehm.) 

Girke. Further, under the name L. cynoglossoides 'Lehm." is the 
usual L. echinata; other specimens under the name Echinospermum 

cynoglossoides "Lehm." represent in the Herbarium of the Academy 
of Sciences some species of the genus Cynoglossum. It is apparent that 

not one of these specimens corresponds to the real Echinospermum 

cynoglossoides Lehm. L. concava F. Mill. from Australia (south 

of 30°S.),to which Brand (l.c. 135) gave a generic rank —Omphalolappu- 

la Brand — belongs to the same series Diplopleura as our Central Kazakh- 

stan L. diploloma (Schrenk) Giirke. The North American species (appa- 

rently not more than 5), which Brand included in the synonymy of L. diplo- 

loma,are very close to ours,for example, L. occidentalis Greene is 

related to L. intermedia (Ldb.) M. Pop. (two vicarious species) and 
L. cupulata toL. coronifera. Of the four sections accepted by Gurke, 

the section Heterocaryum (DC.) Gtirke does not refer to the genus Lappula 

or to the tribe Eritricheae; Homolocaryum (DC.) Gurke is separated into 

the genus Hackelia Opiz. Heterocaryum and Hackelia are considered 

also by Brand (1931) as independent. The other two sections — Sclero- 

caryum (DC.) Gtirke, which Brand separated into the genus Sclerocaryop- 

sis Brand,and Eulappula Gtirke — have been accepted by us with some 

changes: we added to Sclerocaryum the series Diplopleura which Gurke 

referred to Eulappula. As indicated from the key it would probably be 

better to classify the two sections differently, namely: 

1. Cynoglossoides M. Pop. — Free end of gynophore rising above nutlets 

as a rather thick,tetrahedral mucro. The series Sclerocaryopsis and 

Sinaicae are included here. 

2. Eritrichoides M. Pop. — Gynophore entirely hidden between nutlets. 

Including the series Diplopleura and all the others. 
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Style arising above nutlets as a thick, more or less angular 

mucro, exceeding fruit (similar to Paracaryum or Cyno- 

glossum). (The apex of the gynophore should not be confused 

with the thin style sometimes elevated above the nutlets as in 

L. barbata or L. microcarpa (section Eulappula, series 

Microcarpae)). Nutlets, even the ripe ones, not separated from 

gynophore, beset with obtuse thick tubercles ............... a 2. 

Style as long as the ripe nutlets or shorter with its apex bearing 

the style hidden between the apices of the nutlets (thin style may 

sometimes rise above nutlets (series Microcarpae)) .......... 6. 

Nutlets large, 3—5 mm long, with thick, stonelike, sometimes lumi- 

nous, very grumose walls; larger tubercles with or without small, 

stellate-anchorlike tip. Disk of nutlets inconspicuous having 

elevated incurved margins, margins sometimes converging at its 

middle as a crest. Low, 5—10cm high herbs, shortly and fur- 

cately branching, grayish; branches thick. Leaves linear, obtuse. 

Flowers small, blue, with campanulate limb. (Series Sclero- 

CATV OPSIUS)G coo Sie iat naee eee ee ee cee ee nu Rt ernst yh ote 3) 

Nutlets with thinner walls, smaller, 2—3 mm long, dull, finely 

tuberculate, without anchorlike prickles or with very short prickles. 

Racemes elongate in fruit. Plants without furcate branches. 

Leaves oblong, lanceolate or linear. Flowers smaller, with nearly 

tubularicorolla: (Series Simaicae)) a amass cent qeeee cat ttre ne meen 4, 

Lower tubercles of nutlets developed as horns; nutlets luminous; 

all tubercles without anchorlike tips. Hairs more appressed, gray, 

slightly sericeous. (Deserts of southern part of Central Asia) 

MLE ATEN RANI TEI SENG es Rete, Siagem hale ATE DA RQseNre mene Wares ke ly ke) Ceratophorna Nin Bop. 

Lower tubercles of nutlets very short; tubercles at middle of 

nutlet with small, stellate anchorlike tip. Duller plants, spreading- 

gray-hairy. (All deserts from Astrakhan to Altai and in the south 
PORTA array Naas Pe eee eat ae la ie mee 2. L. spinocarpos (Forsk.) Aschers. 
Nutlets dorsally triangular, disk triangular, with thick, finely 

tuberculate margins ascending and curved above disk. Tubercles 

without anchorlike tips. Leaves linear,acute. Hairs falling. 

Branches erect, not branching. Calyx erect, appressed to fruit, 

not longer than the latter. Pedicels very short, thick. (Kara- 

MAUNGESIST Ete saet eren ciiaiae eet ee abe een ken enter 36. L. lipschitzii M. Pop. 

Nutlets laterally compressed, narrow if viewed dorsally, gibbous 

if viewed from the side, gibbous below, disk without thickened 

margins. Leaves wide, oblong or lanceolate. Branches diverging 

AtvataaMolewOtet oer Fcea ties la auee 2 wee eeae nee alia ape a ee D. 

Swelling of nutlet shifted to its bottom, thus nutlet broadest below 

when viewed from the side, tubercles on the expanded part of the 

disk with distinct although small, stellate-anchorlike tips. Calyx 

very short, appressed to base of the much longer fruit. Lower 

pedicels up to 1cm long, sometimes recurved, often declined. 

(Along Araks and isolated near Makhach-Kala; entire southern 

part of Central Asia from Mangyshlak and Kara-Tau Mountains) 

LT NT) RARER penne oe ne, ee Nee ON Ree tre 380 la. sinaica (Dey) Asichersr 
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+ Swelling of nutlet less distinct, moved to its middle; disk 

encircled by thin elevated line, disk and sides of nutlets finely 

tuberculate. Apex (free) of gynophore thinner, not angular. 

Calyx lobes strongly exceeding fruit. Pedicels always straight, 

407 Sinoreueie,  ((avi@in Slaenaly i Pevantios/Neby) 5 5% eo Sipe ocemltataul ia opr 
6. Disk of nutlet entirely or partly with more or less broad marginal 

wing or rim (narrow wing) bearing teeth or spinules .......... ts 

ar Nutlets wingless, margin of disk with spines borne on thickened 

marginal line, more or less attached or apart but not fusing at bases 

into wing or a narrow rim*, sometimes (2 species) without spines 

UL ABV ite OehDl at CMRG) US| ae Ga mea a eewsy Usiaeatyoifiehilisleioue ceo ans g aatautal Soliant ah ces Ispachn aswevsl se co 18. 
le Nutlets usually smooth, ventrally adnate to gynophore and not 

exceeding it, disk with narrow flexuose thick rim covering it 

completely or for a large part, bearing few teeth or spines. 

Series Diplopleura. (Deserts of NE Central Asia)........... 8. 

ate Nutlets with free apices exceeding gynophore, rarely (Anomalo- 

lappula) completely adnate to it, rim recurved, not covering disk, 

beset with prickles as if cleft into spines, rarely erect or disk 

Wali loigO AG Cite ave SUC Laie WTO's wien us) lspcei isi) Pit rcgl syle] sevcusiou isc) cede tea) eae 10. 

8. Teeth of coriaceous winglike rim triangular, short, without 

anchorlike tips, 2—4 at each side. Plants 15—30cm high, markedly 

Ismaineluunte, ILeE yes Inneene, (N@rme=Zeulsieim) 6655 e550 4055 Soe 

Reais Pak eames Sot Mikey deh na CeO Pale ay he 3. L. cristata (Bge.) V. Fedtsch. 
ay Teeth of rim spinelike, anchorlike at tip. Nutlets smooth, 

DCNTATNA USE tote reer yenie eee eye a sayes Mt eate io estate nw oman NIT tr (spear eve) tal Ze 

3). Teeth (spines) 4—5 at each side of disk, long,ca. 1.5mm. Disk 

half hidden, with median entire keel protruding in the lower part 

at a high angle. Plants 15—25 cm high, with few erect non-branching 

breanichesn |(Northeastern deserts or Central Asia). 2... ae ene” 

Ss ce b ad Ma MRE Ge Bee LOR CR GEAR E Se nO Cr  ee rO 4, L. diploloma (Schrenk) Glirke. 

ar Teeth (spines) 3—4 at each side of disk, short,nearly conical. 

Disk half hidden, with a median low and narrow tuberculate keel. 

Plants 5—8 cm high, a shrub with short spreading branches. 

Racemes short. (Shores of Balkhash and Issyk-Kul, in hammadas) 

SPERM Y aE Maou harve Nop ot Vwi gs vied titers Cieanlh 0 tes pat ewe ro NS do. L. balchaschensis M. Pop. 

OE Fruits appearing completely sessile on the spreading, stiff axes 

of racemes, asymmetrical-pyramidal, small, only one upper nutlet 

with coriaceous, cup-shaped, high, strongly and acutely toothed rim 

408 (wing), the others wingless, completely adnate to gynophore, 

attached at sides, acutely subaculeate-tuberculate, often all 

nutlets wingless, disk with anchorlike short prickles at margin. 

Leaves acute, narrowly linear. Flowers very small, blue. 

(S. Central Asia and S. Transcaucasia). (Series Anomalo- 

dey oyoyullkel)) (Sa cemrame nch coe AAEM Ot porte cota 39. L. sessiliflora (Boiss.) Gtirke. 

ap Nutlets on short but very distinct stipes, somewhat larger...... Wake 

* If the fruits in this case are small,ca. 2 mm long, the two lower nutlets have a more or less distinct but 

generally narrow, entire wing, and the pedicels are long and curved, it will be 35. L. petrophila Pavl., 

probably identical with Paracaryum bungei (Boiss.) Brand, see genus Paracaryum. 
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Rim of nutlets declined or erect, dissected into spines longer 

than width of rim. Corolla blue, medium-sized or small, 

rarely large. (Northern deserts and semi-deserts of Central 
Asia and the European Caspian area; one species in C. Tien 

Shan large=flowered@)) Geo). 2 ise ae eR eo iced a 2). 

Wing as wide as spines along its margin or wider than length 

of spines. Flowers white, small or medium-sized. Rather < 

high (30—50cm), grayish-hairy species. (S. Central Asia). 

(Series Sublepechiniellia) or ae dug tay sae, oe na Une a ea 16. 
Spines on rind uniseriale (Series) Mareinatae))is 4). -) nena eee 13, 

Spines on narrow curved rim appearing fused at base, uniserial, 

with a second lower row of shorter and thinner spines;especially 

at the narrow side of nutlets, narrow rim not always developed so 

the species is transitional from the winged to the wingless (to 

series Macracanthae). Stems 13—30cm high. Leaves grayish- 
villous» lanceolate (Excom Aistralkianaton@rnsike)i yi) nae 

Ha Aur ie Seat ee ane Reka AN MES gc ae 8. L. heteracantha (Ldb.) Giirke. 
Spines long, narrowly triangular, 1.5—2mm long; wing flat or 

nearly so, horizontal, shorter than its spines, rather narrow 

(ESE Se rmamat wacle)) Aaa aaa i ceceni is) Mure eat. “a misce cmicle Mika iene Pate Se ic 14, 

Spines at margin of wing short, ca. 1mm,or if wing erect forming 

high cup with erect, not declined, teeth along margins, then 

corolla very small. Nutlets usually variable: winged or wingless, 

in one and the same flower or the same raceme. (Foothills of 

ANAL pin eg ats bBo aoe ee ee en ome etal etal e nati tte) See ee 8) 
Corolla large, Myosotis -like, with flat limb 6 mm across. 

Only 1—2 nutlets winged, sometimes fruit with all nutlets wing- 

less (not in all specimens). Leaves appressed-hairy. Biennials. 

(CaMicnROhan ye ocr cae ott eae Meera ee 30. L. ulacholica M. Pop. 
Corolla with funnel-shaped limb 3—4mm across. Leaves with 

spreading or semi-spreading hairs. Annuals. Spines 1.5—2 mm 

long on the narrow ca. 1mm wide coriaceous rim, sometimes 

flat, sometimes curved on disk. All nutlets usually equal, 

winged, smooth in type, with smooth disk, tuberculate in certain 

varieties. Stems 10—20cm high, typically spreading-branching. 

Leaves oblong-lanceolate to linear. Corolla small, ca. 3mm 

long, blue. (From the Caspian area to Altai and Mongolia) ...... 

Billa uN ch FSC Slik he Uta nM NA Ni ahh BA em 6. L. marginata (M.B.) Giirke. 
Corolla comparatively large,with nearly flat Myosotis- 

like limb 5—6 mm across. Rim of nutlets comparatively narrow, 

varying in width, spines along its margin short, tooth-like with 

anchor-like tips. Stems 20—40cm high. Leaves oblong-spatulate, 

greenish, with large white tubercles. (S. Altai). . 7. L. lipskyi M. Pop. 

Corolla small, limb ca. 3mm across, campanulate. Wing of 

nutlet (not all nutlets winged) broad, smooth, appearing as a high 

cup, dissected into triangular-lanceolate spines as long as the 

entire (cup-shaped) part of wing, with anchorlike tops. Sides of 

nutlets largely and acutely white-tuberculate; disk narrow, with 

thin keel, slightly tuberculate along sides and away from them. 
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I'S). 

20. 

Stems thin, ca. 20cm high. Leaves linear, sparsely spreading- 

bristly. A rare and doubtful species. (River Char-Gurban)..... 

SR ce coi ire Me needs aude Va cylin oi GR ia! ac bayth ai 34. L. coronifera M. Pop. 

Wing of nutlets (not all winged) flat, curved outward, toothed or 

cut into spines along margin, smooth on surface, not scabrous 

(belowsteetheorysplmuUles Magee ga cued dcsp ee G AUaRENA mA os Uermuaueoh Sia ey 28s) ic iL 7. 

Wing of nutlets very broad, forming a semi-spherical or vesicular 

cup with a very finely toothed margin beset below (outwardly) 

with small anchorlike spines; disk and sides of nutlets finely 

tuberculate. Biennials. Stems 40—50cm high. Cauline leaves 

broadly linear, sometimes narrowly linear, grayish. Racemes 

not very loose in fruit. (Fergana valley) ...31. L. drobovii M. Pop. 

Biennials, similar in habit to the preceding but more delicate, 

with narrower linear leaves and very long, thin and loose fruiting 

racemes. Winged nutlets with nearly flat, broad wings, largely 

toothed at margin, the teeth ending as more or less long, regular, 

anchorlike spines. Sides of nutlets tuberculate,the disk nearly 

smooth. (South of Gissar and Zeravshan Ranges) ............ 

Pe ame Wai AMENe cca a cintcts Asso ediaecsl fork cops lta. 6) Rotana wh Poona Raa e 32. L. semialata M. Pop. 

Perennials (very rare in genus Lappula). Leaves of radical 

rosettes, preserved in fruit, rather broad, spatulate-lanceolate, 

5—7 mm wide below apex, greenish. Stems thin, low, 20—25cm 

high, slightly branching or not at all. Nutlets smooth, wing flat 

or hardly cup-shaped, curved, smooth, more or less deeply toothed 

along margin, the teeth ending with anchorlike spines. (High 

TaNGUNENS CG GReSEue IReWalers)) eG 6 216985 6 oo 6 oo 33. L. popovii Zak. 

Corolla Myosotis-like, i.e., blue, with short tube and flat or 
nearly flat, broad limb 4—8mm across. Fruit pyramidal-oblong, 

often (but not always) with high, 1—1.5 mm thin style elevated above 

nutlets (Series Microcarpae), rarely (series Rupestres and Tian- 
schanicae) style reduced. Usually biennials (rarely perennials 

or annuals), rather densely gray-or sericeous-hairy. (North to 

ANT CAINS ater PrN on, cae bate hs Latest: Dewide" tsb as Daal Geet nai ac nstait o vislee bam mneMy a: cl LG), 
Corolla small, with campanulate limb, 2—4mm wide. Hairs 

usually spreading, dull gray, not very dense. Usually annuals, 

rarely (series Echinatae) biennials. Fruit usually globose- 

ovoid, rarely oblong but then with very long spines along margin 

of disk. Style slightly protruding above nutlets (series Echinatae) 

Oricompletely Mid denebetwe cligtlicrnm sels s eimai je wey iia irel ue aeauoice tA etc 28. 

Style elongate, elevated above nutlets for 1—1.5 mm, thin, fili- 

form. Fruit oblong-pyramidal. Spines at margin of disk uni- 

seriate or in a second row of shorter spines along sides. Plants 

appressed-gray-hairy, with rather high stems, in flower re- 

sembling Myosotis. (From the Crimea and Caucasus through 

Central Asia up to Altai). (Series Microcarpae)............ 20. 

Style reduced, hidden among apices of nutlets or elevated above 

themptorilesisithamniO. spray jac Uae cs ecpne eisMet ore wleiMenuiatulc) colika) uct ae fothen eillet co: 22 

Spines at margin of nutlets usually biseriate, the main row 

(along margin of disk) usually of elongate spines up to 1.5—2mm 

long, the other row of shorter spines, sometimes both rows with 
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very short spines. Fruit larger,3—3.5mm high. Style 1.6mm 

long. Stems tall (40—60(70)cm); racemes looser; corolla limb 

wider vena ly, Diacwoa)\, (Cietanee, CAMCESUS, IXCISESIDEAGIN)) . 5 6 6 oo « 

Nee Go Ca halo anual San ‘aie echt ane Sat ae Otel eaibeuiciba tam (Viess)s) Mi Giukglee 

Spines at margin of nutlets usually uniseriate and shorter, 

up to 1mm, but often shorter. Nutlets 2-3mm high. Style 

1mm long. Corolla limb 5—-6mm across. Stems usually low 

G0 50 (GO \em)randeracemesslooseris ) era ene cn en wean eee Die 

Spines along margin of disk 0.3—0.9(1)mm long. (Altai- 4 

iPamaitrelareartomsadeihis))= sans ene 28. L. microcarpa (Ldb.) Gtirke. 
Spines along margin 0.1—0.2 mm long or absent, replaced by 

tubermellesnus (Atceanals inythierpice ce din g)) i yrms ei) cul iene eee eee 
L. brachycentra (Ldb.) Gtirke, see Note to L. microcarpa (Ldb.)Gtirke. 

Nutlets oblong, small, as in the preceding, with one row only of 

short spines along margin of disk. Plants usually sericeous- 

appressed-hairy, rarely gray, with semi-appressed hairs; 

biennials or even perennials, with 10—30cm high stems. (Series 

Rupestresn iyaue nae eae agi, Peers eee) &- eRal ya 0, CEANINE tan eee 2 

Nutlets ovoid (fruit globose-ovoid), slightly larger, with two rows 
of spines along margin of nutlets (main and additional), at least 

in its lower part. Plants with spreading or semi-spreading hairs, 

somewhat gray. Stems higher, 25—70 cm, (Series Tianschanicae). 27. 

Biennials, with grayish or gray, semi-appressed hairs, not 

sericeous. Nutlets along margin of disk with one row of small, 

dense spines, 7—8—9 at each side of disk. Stigma subsessile, com- 

pletely hidden between apices of nutlets. Stems 15—20cm high. 

Cauline leaves broadly linear, short. Inflorescence paniculate, 

with short cymes. Calyx in fruit with short obtuse lobes appressed 

to base of fruit. (Ak-Tau Mountains of inner Kyzyl-Kum)....... 
Pcrahnaline aly cAipeR ene RR Uae cenert A Oe Real Mata a 26. L. aktaviensis M. Pop. et Zak. 

Sericeous plants, with densely appressed hairs and with linear 

leaves; if plants nearly green with short, appressed, very sparse 

bristles, then radical leaves oblong-spatulate. (NE Central Asia, 

northeast and north of Balkhashand Ili River, also on the Fer- 

Gana wRangie MMe meus r es yee Oars Me) A AS an te nae aa ea 24. 

Leaves oblong or lanceolate-spatulate,i.e., rather broad, flat, 

CLIK, GSOSCHAWUY ae wevchWesl so bog oboe Oo boob ooo b Doo 0 Oe DAD) 

Leaves linear, narrow, sometimes subfiliform, sericeous, with 

COuajolevelhy BiojowresSec! ClOMSS IMEMES 66 ob bo 6 6 oo oo oo ee, steams 26. 

Perennials, forming tufts up to 10cm diameter. Leaves of 

radical rosettes 7—10cm long, up to 8—10mm wide; cauline 

leaves many (up to 15—20), lanceolate, 2—3 cm long, all leaves 

densely appressed-sericeous, with long rather thick hairs borne 

on very small tubercles. Stems 30—45cm high. Corolla limb 

6—8mm across. Fruit up to 3mm long; spines of main row erect, 

0.2—0.5 mm, with additional lateral row of very short (nearly 

tubercles) spines. (Fergana Range)... 25. L. korshinskyi M. Pop. 

Radical leaves oblong-spatulate, green, with short remote bristles 

borne on large tubercles. Stems 10—20cm high; cauline leaves 

few, oblong-linear or lanceolate, green. Nutlets with 1 row of 
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very short (0.2mm) incurved spines along margin of disk (as in 

L. rupestris). Style ca. 0.5mm long, hidden among nutlets. 

(NioseHa OF Thalee IeulRnSln)), 6 6s co eo ko be 24. L. glabrata M. Pop. 
Biennial or perennial rosetted plants. Stems 10—30cm high. 

Leaves subspatulate-linear. Spines along margin of disk very 

short, sometimes reduced to tubercles, incurved. Style ca. 

0.3 mm long, protruding for 0.3mm above apices of nutlets. In 

certain varieties some nutlets with a winged toothed rim ...... 

OEE SE OCR OnE Shree ee nee ear oe 22. L. rupestris (Schrenk) Gurke. 

Perennials, forming cushions; leaves narrowly linear. Stems 

5—12cm high. Spines along margin of disk (nutlet) short 

(0.2—0.5 mm), erect, in two rows,neither reaching apex of 

inpnlee, (N@aie bake Saiteaiaa)). > 6% 96 6 6 0 0 0 0 23. I. sericata M. Pop. 
27(22) Stems (stem) 40—60cm high. Cauline leaves lanceolate or 

lanceolate-linear, the median 3—6 cm long, 4—8(10)mm wide. 

Pedicels thin, rather long, usually ca. 3mm, the lower up to 

5mm long, declined-drooping. Corolla 6—8mm across. Spines 

of main row at margin of disk rather long (1—1.5 mm), spread- 

ing. Style protruding above apices of nutlets for 0.5mm but 

NOE Gxeeeching comaess (AMiema Soeia)\s oo do x oo eS 6 ge ob eb alo Bc 

BS pelic wic ec ge hor uttey Cane des, Maboey pA uncon oe 20. L. tianschanica M. Pop. et Zak. 
Stems (25)30—50cm high. Cauline leaves lanceolate-linear or 
linear, the median 2—3(4)cm long, 2—4(6)mm wide. Pedicels 
123 mim lone, erect. Corolla 4—9 mm across... Spines of main 

row at margin of disk 1—1.2 mm long but sometimes reduced to 

0.5mm. Style hardly exserted above apices of nutlets, not ex- 

ceeding apices of spines of main row. (W. Tien Shan, Pamir 

BLISSEY ERLE Vo Ry ong em Mca et ment irre OmeInnen eee tauren 21. L. tadshikorum M. Pop. 

28(18) Biennials, with relatively high stems, 30—80cm. Nutlets with 

78). 

2 or even 3 rows of spines along margin, at least in the lower 

part. Style slightly protruding above the globose-ovoid fruit 

(series Echinatae), but one species with oblong fruit, long style 

and white corolla. (Pamir area). (Series Microcarpae, see 

Zilli, p ipsa ca RSI A ak Bae og POE SG as ad iia AG bevg aun, ch wue ng San Hepa een o's 29. 

Annuals, with shorter stems, 10—40cm high. Spines along 

margin of nutlet (disk) in one (main) row, additional row absent 
(in one species, L. semiglabra, with additional row, disk 

very narrowly lanceolate, with keel of long spines, spines along 

margin very long, thin), sometimes margin of disk without spines 

or some nutlets occasionally with short ones (anomalous species 

of series Strictae), style hidden among apices of nutlets. (Series 

Stieietae: ard Via creacarithae, iocucn meta ay Ser Sch lures Sllycl ah la, aparece Bo 

Corolla white, limb campanulate,2—4mm across. Fruit oblong; 

style long, ca. 1mm,thin; thickened margin of nutlets with one 

row of short, 0.1—0.5 mm, anchorlike spines or only tubercles. 

Stems 25—40(45)cm high. Leaves linear, grayish, with sub- 

appReSsedphaeS he EvliINn oe RACeMmes lOMPe) VeTayi LOOSE emeiemel inn is) 

ON esyse ene Say esa later ila ar hat 2 Sit Is oof LON rl tn 29. L. kulikalonica Zak. 

Corolla blue (exceptionally white). Fruit globose-ovoid, with 

2—3 rows of spines, at least in the lower part of nutlets, sometimes 
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with only one (main) row in the upper part. Style rising above 

apices of nutlets for 0.2-1mm. Calyx lobes stellate-spreading 

undermiruite (Series chinatae)! saya) ele) Sonia Cee ae BO, 
Calyx lobes stellate-spreading under fruit, markedly elongating, 

to 7—8 mm (and even longer). Leaves lanceolate, green, sub- 
glabrous, 2—3 cm long, declined. Stems 15—30(40)cm high, 

broadly branching. Disk of nutlet ovate, without crest, sides and 

disk rugose-tuberculate; spines of main row spreading, 1—2 mm 

long, with very large anchorlike tip. (Near Lake Baikal and along 

tena emai ives) eens eee ne ene 17. L. anisacantha (Turcz.) Gtirke. 
Calyx spreading in fruit, up to 4-5 mm long. Leaves upright, 

rarely declined, 3—5 cm long, grayish, usually not flat. Stems 

30—60(80)cm high, usually branching only above, branches short, 

rarely long,spreading. Disk of nutlet oblong or even oblong- 

lanceolate, sides and disk sometimes densely oristate-tuber- 

culate but not rugose; spines of main row 1—1.5mm long, with 

Small anchorlikettips mateo. kee Bae mae eo one elvel ta gine: hala aero nt are Sl. 

Spines on second lateral row nearly as long as spines of main 

row, extending to apex of nutlets; upper part of nutlets not 

separated by oval pit. Style slightly protruding above nutlets. 

Plant usually high, 30—80cm, branching mainly in upper third or 

half. Branches and racemes short and loose. Leaves lanceolate, 

linear in low weak individuals. Hairs spreading,dull gray ..... 

areata tulle: ea Ae nin a ae tLe man cca ue AL nN i a Sen 19. L. echinata Gilib. 
Second lateral row of short, often tubercle-like spines distinct 

only in the lower (thick) part of nutlets, upper part of nutlets 

separated by deep oval or elliptic pit, sides of nutlets shiny, 

smooth, without spines and often without tubercles, only margin 

of disk with short anchorlike spines. Style protruding above 

nutlets for 0.5—1mm. Plants like the preceding in habit but 

still slightly thinner and lower and leaves narrower (comparative 

average of hundreds of individuals). (Steppe zone in the south, 

also in the northern deserts and semi-deserts in (everywhere?) 
the Caucasus and mountains of the southern part of Central Asia, 

usualiy in weedy and semi-weedy places).................. 

SUR Sita ee Jee need stan Maneater WET 18. L. consanguinea (Fisch. et Mey.) Giirke. 
32(28) Spines of main row (along margin of disk of nutlets) 1—2 mm long 

33 

or completely absent, replaced by tubercles. Flowers blue, small 

(Series Strictae) or white (Series Macrae) ......... Bet Meelaie 6 354 
Spines of main row 2—3 mm long. Flowers usually blue (small 

or medium-sized in L. macrantha), rarely white (L. cas- 

pucala (SeriesiNMacracanthae)imrrs sc ueneie |) gee tegen a0) fee eee Sie 
Nutlets 2.5mm long, margin of disk without spines ascending, 

finely tuberculate, nutlets finely granular-tuberculate, rarely 

smooth, as if cast along disk and sides; disk oblong-lanceolate. 

Sometimes few nutlets with 1—2 thin erect anchorlike spines 

along margin of disk. Style elevated above apices of nutlets for 

0.5mm. Plants relatively tall,20—50cm. Leaves lanceolate to 

linear; hairs dull gray,spreading. Flowers not very small; 
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limb campanulate, 2—3 mm across, corolla 3.5—4mm long. 

(NENparnt orm CentraleAlsia))\ ara). a 16. L. brachycentroides M. Pop. 

Nutlets with more or less short but consistently present spines 

IOI piaaeliorenbaws so! aoa! oes by as dye aio Lees Molen gioualla caucus ts eolnuie’ Oiic ta og) dupa 34. 
Corolla white, hardly 2mm long, with narrow tube, limb very 

small,narrowly campanulate, half as long as tube. Nutlets 2mm 

long, narrowly triangular, smooth at sides and below, with keel 

of 4—6 small anchorlike spines or tubercles along disk, and few 
(7—9) thin anchorlike spines along margin of disk. Style hidden. 

Stems 10—15cm high, slightly branching. Racemes in fruit elon- 

gate,loose. Leaves linear, glabrous above, beset beneath with 

spreading bristles on large tubercles. (Lake Balkhash)........ 

5 bole Oley, Saeed es arlene oan yy iu Reve Dae Ree Tire? UE in Fa tA 2 emacraw View op: 

Corolla normally blue, 3—4mm long, with distinct campanulate 

Iiiaal|s) el oj oneopaamennolby eve) Ioiaver GUS WOKS 556 Bao ob Bebe Ao 6 oa oe 35. 

Spines of main row thin, short, 0.5—0.9mm, far apart, disk of 

nutlets oblong, without keel, finely tuberculate. Style slightly 

protruding above apices of nutlets. Fruit 2.6mm high. Thin 

plants, with thin erect stem 15—30cm high; leaves broadly or 

narrowly linear. Hairs spreading. (From Altaito S. Urals) .... 

Pee ee een tler oh A NER & LEM Biles 5 dhe; 15. L. tenuis (Ldb.) Giirke. 
Spines of main row 1—2 mm long, joined by bases or drawn apart. 

PUTER ols QUE TINMLIT ON Rate). sf baths Me A ay ey MMM Fel gel. SOREN ema dah 36. 
Spines of main row 1—1.2 mm long, drawn apart or slightly 

touching each other; disk ovate or oblong, without keel, tuber- 

culate or rarely smooth. Style almost entirely hidden between 

nutlets. In habit like L. consanguinea but slightly (on an 

average) lower, generally smaller; stems 30—50cm high. Inter- 

mediate between L. consanguinea andl. tenuis. (From 

ita cLomlalkemEsartiicell))) lo tesienn. cause 14, L. intermedia (Ldb.) M. Pop. 

Spines of main row ca. 1.5mm long, usually horizontal and 

curved, broad at base, adjacent; disk narrow, nearly lanceolate, 

with protruding keel, tuberculate or rarely smooth. Pedicels 

rather long,2—4mm,sometimes curved. Stems 15—20—30cm 

high. Leaves lanceolate-linear. (Lower Volga to Altai. Iso- 

lateds (vores splarmmnrrrscic)) nul amit) ies eile | lan stricta (lacs )mGurke, 
Corolla blue, medium-large, nearly Myosotis -like,limb 

slightly campanulate, not quite flat,5—8mm wide. Fruit oblong, 

4—5 mm high; nutlets with oblong disk, beset along keel with 

fine anchorlike spines; spines of main row (along margin of 

disk) 2—3 mm long, horizontal, markedly broadening at the 
adjacent bases. Style hidden between nutlets. Stems 20—40cm 

high. Leaves broad, lanceolate or oblong-spatulate, obtuse, 

subglabrous above and bright green, thick. (From Altai to 

PATHE ASS) nee et one RM PA ee ees ke 10. L. macrantha (Ldb.) Gtirke. 

Corolla small, with campanulate narrow limb not more than 

3mm across. Leaves linear or linear-oblong. Fruit smaller 

OGMaAcLE Owe Ge alanis: usally. 0 —Aoiciayladolh ye) mie it eeioaey se 38. 
Nutlets and disk narrow, lanceolate,ca. 4mm long; disk with 

more or less long anchorlike spines along its median line; 
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spines of main row (along margin of disk) long (2—3 mm), thin, 
spreading, below a second lateral row of few thin spines half 

the length. Leaves lanceolate or oblong-lanceolate to linear, 

usually glabrous, green above, sparsely spreading-hairy beneath. 

Pedicels 1—1.5mm long, up to 4—5 mm long and then usually 

arcuately curved. Stems 10—20(30)cm high, usually branching 
with long thin branches. Flowers blue or white. (From the < 

lerwere Wiles. euacl S, ihiel tho Wevooutro eracl IPE) 5 oo bc ct oe 
Baris ae rel eion HUG Sav rm A Oh Ha peor colo He ap 9. L. semiglabra(Ldb.) Girke. 

+ Nutlets oblong, ca. 3mm long, disk lanceolate, largely awned- 

tuberculate; spines of main row 2—2.5mm long, usually remote, 

rarely bases adjacent (slightly expanding), spreading. Pedicels 
very short, ca. 1mm long, thick, erect. Stems 10—25 cm high. 

Branches spreading, stiff. Leaves linear, spreading-gray- 

villous at both surfaces obtuse. Flowers pale blue,small....... 

NIN SEA Aiba SOS AS ioe eet 6 eB ec a wah 11. L. patula (Lehm.) Aschers. 

Section 1. SCLEROCARYUM DC. Prodr. X (1846) 142; Boiss. FI. or. 

IV, 247 et 249.— Sclerocaryopsis Brand in Pflanzenr. IV, 252 (1931) 
98.— Nutlets with very thick, usually shiny walls appearing stony, inner 

(ventral) keel completely adnate to gynophore, hardly separated from it 

even when fruit completely ripe. Gynophore with reduced basal stipe. 

Annual herbs of deserts and semi-deserts. 

Note. Brand's conception of the real, morphological differentiation in 

the genus Lappula was rather wrong, as evidenced by the fact that after 

needlessly separating L. spinocarpos into the genus Sclerocaryop- 

sis, he excluded from the genus such closely related species as L. diplo- 

loma and L. cristata and, moreover, ranked L. redowskii, aspecies 

of the real Lappula, as a variety. 

In all the species of this section the ventral keel is entirely adnate to the 

gynophore. The dorsal areola, disk, is very poorly defined in the type 

(L. spinocarpos) of the section but the authors are wrong in stating that it 

is absent in this species and that its nutlets are not rimmed along the 

margin of the disk. Indeed, the elevated margins (rim) of the disk are so 
strongly developed that they almost completely cover the disk, leaving it 

as a narrow, longitudinal slit or furrow; if the margins are adjacent (from 

both sides of the disk) they cover the disk completely, arising to form what 

resembles a keel (Boissier writes: ''Nuculae. .. facie dorsali carinatae"’). 
Simultaneously, there was a degeneration of the anchorlike tips of the spines 

and instead there are thick tubercles or tubercled spines. Anchorlike 

spines are absent in L. ceratophora although owing to the character of 

the covered disk it is actually Sclerocaryum; these are absent in 

L. cristata although here the elevated, winglike margins of the disk are 

not adjacent. On the other hand, the spines in L. diploloma are well 

developed and the anchorlike tip is distinct, the disk is nearly hidden by 

the elevated margins but not to the same extent as in L. spinocarpos. 

The same is true of L. marginata. These two species, like L. balcha- 

schensis, are a transition to the common Lappula, for example, 

L. macrantha. 
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Series 1. Sclerocaryopsis M. Pop.— Disk nearly or completely 

covered (overtopped) by its adjacent thickened margins (rims), sometimes 
protruding like a keel; spines thick, short, passing into tubercles, often 

without anchorlike tip. Style elevated above nutlets as a thick mucro. 

Low, dichasially (furcately) short-branching desert herbs. 

!. i. ceratophora M. Pop. comb. n.— Echinospermum cerato- 

phorum M. Pop. in Pop., Kult., Korov. Descr. pl. nov. Turk. (1916) 
Oietobe wp BCE OCA hy Opis ls "Ss pinocar pos Brandlin) Phlanzenr 

IV, 252 (1931) 98, forma fructibus maximis Brand, l.c. 99. 
Annual; plants 5—10(15)cm high; root thin, vertical; stem sturdy, thick, 

appressed-gray-hairy, erect, branching nearly from base or only in upper 

part, the branches dichasically branched, basal branches often arcuately 

ascending; leaves appressed-hairy to sericeous, bristly hairs borne on 

small white tubercles; grayish blades 2—4 cm long, subspatulate-broad- 
linear, often longitudinally folded, obtuse, spreading. Flowers and fruits 

at ends of the furcate branches and stem, on short, erect stalks, thick in 

fruit; calyx in flower ca. 2mm long, with linear, semi-appressed-downy 

lobes, 5—6 mm long in fruit, embracing fruit; corolla blue, 2mm long, i.e., 

as long as calyx, with very short tube and narrowly campanulate limb, 

lobes short, ovate, obtuse, 0.6 mm long; fruit rather large, broadly pyra- 

midal, 4—5 mm high, shiny; nutlets markedly compressed at sides, cuneate 

towards the ventral keel thus with broad gap between them, dorsally cuneate, 

narrow towards apex, at base triangular, broadening, thickly wrinkled or 

tuberculate along sides; disk not visible, covered above by the elevated 

margins appearing like a keel, on margins 2—3 conical spines without anchor- 
like tip, the two upper ones short and the third low, horizontal, flat, some- 

times distinctly longer, bifurcate at apex, horn-like (hence the name of 

the species), 2—3 mm long; base of nutlet (under disk) flattened, with short 
tubercle spines; all spines without anchorlike tip; upper part of style up 

to 1mm higher than nutlets. April. (Plate XX, Figure 1.) 
Stony, gypsiferous deserts, hammadas. — Centr. Asia: Syr D. (stony 

desert between Leninabad and Kokand), Amu D. (lower reaches of Zerav- 
shan), Kara K., Pam.-Al. (Shirabad). Gen. distr.: Iran. (deserts of 
Central Iran). Described from Kara-Kum near Khalka, gravel terraces of 

residual outcrop (fruit 1 VI 1916, Korovin, No. 962). Type in Leningrad. 
Note. Brand regarded this species as a form of the common L. spino- 

carpos. Our Species distinctly differs from the drooping, bristly L. spi- 

nocarpos by the thinner appressed pubescence sometimes slightly 

Sericeous. The nutlets of our species are larger and provided at base 

with two hornlike spines absent in L. spinocarpos. The absence of 

anchorlike spines on the nutlets also distinguishes our species from 

TESS PUNO! Cane ols: 

2. L. spinocarpos (Forsk.) Aschers. ex Kuntze in Tr. Bot. Sada, X 

(1887) 215; Kryl., Fl. Zap. Sib. IX, 2252.— Anchusa spinocarpos 
Forsk. Fl. aegypt.-arab. (1775) 40.— Echinospermum spinocarpos 

Boiss. Fl. or. IV (1875—1879) 249; Lipskii in Tr. Bot. Sada, XXVI, 557; 

Schmialole hl Sorin VOSstus ROSS. 2244 — So clleiroca iy Opisuls sip ino - 

carpos Brand in Pflanzenr. IV, 252 (1931)98.— Echinospermum 
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vahlianum Lehm. Pl. Asperif. II (1818) 132; Ldb. Fl. Ross. III, 162.— 

Echinospermum condylophorum Lehm.? loc. 125: — E. tuber- 

culosum Ldb. in Eichw. Pl. casp.-cauc. (1831) 2, 11.— Ic.: db. l.c. 
tab. 6 (VI). 

Annual; stem erect, 5—15 cm high, often branching from base, rarely 

from the middle, with dichasial branches, grayish, appressed hairy-bristly; 

leaves grayish, with semi-spreading or semi-appressed bristly hairs borne 

on small white tubercles, blades 2—4 cm long, broadly linear, somewhat ; 

spatulate, often longitudinally folded, obtuse. Flowers and fruits on dichasial 

branches, on short thick erect stipes; calyx in flower 3—4 mm, with linear 

spreading bristly lobes longer than corolla, lobes in fruit up to 6—8 mm long, 

exceeding fruit; corolla sky-blue, 3mm long, with very short tube and 

narrowly campanulate limb, lobes erect, obtuse, 0.5—0.8 mm long; fruit 

globose-ovoid, ca. 4mm high; nutlets dorsally cuneate, more ovate-broadened 

at base thus adjacent below, separated above by depression, sides and lower 

part pitted-tuberculate; disk a narrow line between two approximate, thick 

margins ascending to form a keel, spines few, short, thick close to base, 

bearing rudimentary anchorlike tip seen as a transparent disk, all spines 

not longer than 0.8mm, nutlets usually dullish in color, the mature gray; 

end of gynophore elevated above nutlets for 1.5mm. March—April. (Plate 

XXII, Figure 1.) 
Deserts and mountainous plains. — European part: L.V.; Caucasus: 

S. and E. Transc.; West Siberia: Alt.; Centr. Asia: Balkh.,Ar.-Kasp., 

Key 2. ie ikaraykey Amur Ds. (oye DzZus > harbs.. a.) Shee ames Ale enGene 

distr.: Iran., Arm.-Kurd., Iraq, N. Afr. (from Egypt to Algeria). De- 
scribed from Egypt (Alexandria). Type in London. 

Series 2. Diplopleura M. Pop.— Thickened margin of disk protruding 

as a more or less narrow wing covering or half-covering disk but not com- 

pletely so. Walls of nutlets thinner. Style not elevated above nutlets as 

a thick mucro. Branching of stem sometimes not obviously dichasial- 

furcate. Higher plants, 15—40cm high, with elongate fruiting racemes; 

representing a transition to the real Lappula; one small species with 

habit of the preceding series. 

3. L. cristata (Bge.) B. Fedtsch., Rast. Turk. (1915) 663; Kryl., Fl. 
Zap. Sib. IX, 2251.— Echinospermum cristatum Bge. in Delect. 

Sem. Hort. Dorpat. (1839) VIII; Ldb. Fl. Ross. II], 162.— Omphalodes 
cristata DC. Prodr. X (1846) 160.— Lappula redowskii var. (vel 
potius monstrositas) diploloma Brand in Pflanzenr. IV, 252 (1931) 150, 
pro parte, non Mattiastrum cristatum Brand in Pflanzenr. IV, 252 

(1921) 62 et 1c. (1931) 151 (in species excludendae) quod est planta omnino 
diversa.— Ic.: Bong. et Mey. Verzeichn. am Saissan-nor... gesamm. 
Pilanze 14927 tales 

Annual; sparsely spreading-hairy plants; stem rarely simple, usually 

branching from the middle or base with ascending, furcate long branches, 

15—30cm high; leaves linear, sometimes somewhat spatulate, 2—7 cm long, 

2—5 mm wide, flat, acute, greenish, sparsely spreading-hairy. Racemes at 

ends of branches and stem, loose in fruit, up to 10—15 cm long, with remote 
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fruits, slightly leafy; pedicels thin, erect, appressed- downy, the lower up 

to 3mm long; flowers small; calyx in flower 3mm long, sparsely bristly, 

with linear acute lobes elongating in fruit up to 5mm; corolla blue, small, 

hardly longer than calyx, tube very short, limb campanulate, with short 

ovate-orbicular lobes; fruit 3mm long, globose-ovoid; nutlets with low 

sides, finely tuberculate-pitted; disk smooth, narrowly oblong, half hidden 

by coriaceous winglike high rim, rim higher at base of disk (nutlet) and 

curved or appressed, few-toothed along margin, teeth 2—4 at each side, 

larger below (where rim wider) and smaller above (where rim narrower), 
without anchorlike tip; gynophore short, 1.5mm long, with column at base; 

style very short, 0.2 mm long, hidden between nutlets. May. 

Sandy places along lake banks. — West Siberia: Alt. (Chernyi Irtysh 

valley near Nor-Zaisan Lake, after Kryl., ripe fruit, 17 VI 1838 ( Politov)). 
420 Kryl. (op. cit.) also reports the Arkat Mountains (Shchegleev), but I did not 

see this specimen. Endemic. Description based on the Politov collections 

and plants grown in Leningrad from the same seeds. Type in Leningrad. 

Note. Brand caused double confusion with respect to this species. 

On the one hand he included Echinospermum cristatum Bge. inthe 

synonymy of the close but distinctly differing E. diploloma, considering 

this last rather a monstrosity(! ). On the other hand he placed the same 

name Echinospermum cristatum Bge. inthe synonymy of Para- 

caryum (or, according to Brand, Mattiastrum) cristatum (Schreb.) 
Boiss., which is a very unique plant from the Armenian-Kurdistan area, 

with large winged nutlets, 12—14 mm across, with flat wing. 

Actually, Lappula cristata is a very distinct species which, re- 

markably enough, has never been collected again in the 100 years after 

Politov's collections. We believe that including this species in Ompha- 

lodes because of the winged nutlets and absence of anchorlike spines is 

unjustified. Its habit and other characters are typical for Lappula. 

V.P. Goloskokov collected a plant at the sources of the Sary-Su River 

(12 V1 1949) similar to L. cristata but ina mixture with L. stricta 

with which hybrids are formed in this area. 

4, L. diploloma (Schrenk) Guirke in Engl.— Pr. Pflanzenf. IV, 3a (1897) 
107.— Echinospermum diploloma Schrenk, Enum. pl. nov. I 

(lis4ai)isce DG. Prodr, <) 139-- dbs Fly Ross. 11595) Bee. in Mem: 

Acad. Sc. Pétersb. Sav. étrang. VII (1854) 409.— Lappula redowskii 
var. (vel potius monstrositas) diploloma Brand in Pflanzenr. IV, 252 
(1931) 150, pro parte. 

Annual; stem thin, 15—25 cm high, slightly branching in upper part, 

nearly simple with few long, ascending branches, sparsely hairy with long- 

spreading, not appressed hairs; leaves rather wide, lanceolate, 2—3 cm 

long, flat, rather delicate, obtuse, greenish. Racemes at ends of branches 

and stem, elongate, loose, very leafy, with lanceolate, ca. 1 cm long leaves 

up to apex of racemes; pedicels firm, erect, 1—2mm long, spreading- 

hairy; flowers small; calyx in flower ca. 2.5mm long, with hairy, linear, 

acute or obtuse lobes elongating and stellately spreading in fruit, some- 
times even slightly curved; corolla 3 mm, blue, tube short, the limb cam- 

panulate, with oblong obtuse lobes 0.8mm long; scales small, ovoid; fruit 
423 broadly pyramidal-ovoid,3 mm high; nutlets triangular when viewed dorsally, 
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PLATE XX, 1—Lappula ceratophora M.Pop.; 2—L.balchaschensis M. Pop.; 
3—L.diploloma (Schrenk) Girke. 
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rather strongly compressed at sides, obliquely descending to gynophore at 

base, shiny, hardly separating from gynophore even in ripe fruit, laterally 

smooth or large-rugose in cross section; dorsal areola narrow, smooth 

but with an entire keel high at the lower part and protruding outward at an 

angle, disk hardly visible, with a rather high, callous-thickened or inflated 

marginal rim, undulately curved on disk and bearing along each side 4—5 

long anchorlike spines triangular-broadened at base, subdeclinate at apex; 

gynophore 3mm long, style 0.5mm long, thin, hidden between nutlets. May. 

(Plate XX, Figure 3.) 
Semi-deserts at 48—49° N., rare.— Centr. Asia: Balkh., Ar.-Casp. 

Endemic. Described from Ayaguz (Sergiopol') (in declivibus aridis versus 
fl. Ajagus, flowers, fruit, 29 V 1840, Schrenk). A second locality on Irgiz 

River near the former Turgai region (fruit, 25 V 1842, L. Leman, fruit 

25 V 1914, Desyatova). Type in Leningrad (Schrenk sent the seeds from 

which the plants were grown in Leningrad). 
Note. This species, more than the others of the series Diplopleura, 

shows a distinct resemblance in the structure of the nutlets to the series 

Sclerocaryopsis, i. e., with the typical representatives of the section Sclero- 

caryum DC. Apparently the nutlets do not completely separate from the 

gynophore. Even in ripe fruits great force is required to separate the 

nutlets. The ventral keel of the nutlets is attached to the gynophore for the 

entire length, also as in Sclerocaryopsis, but in contrast to these similarities 

the slits between the nutlets are narrow, the nutlet walls are slightly 

thickened, there are long anchorlike spines along the rim and the gynophore 

is not elevated above the nutlets (without free end) but is equal to them in 

length. By the absence of dichasial branching of the stem, it is also more 

related to the typical Lappula thantoSclerocaryopsis. 

5. L. balchaschensis M. Pop. ex Pavl. in Bot. zhurn. SSSR, 30, 4 

(1945) 190. 
Annual; stem 4—8 cm high, erect, branching from middle with branches 

declinate and spreading, bearing racemes at apex; the plant looks like a 

small shrub, like L. spinocarpos; stems and branches sparsely covered 

with stiff, spreading, white hairs; leaves rather long, 2—2.5 cm, broadly 

linear, up to 3 mm wide, sometimes subspatulate, obtuse, green, spreading- 

hirsute or bristly, the bristles borne on rather large white tubercles. 

Racemes in fruit not long, bearing small, linear-lanceolate bracts; pedicels 

thin, drooping or curved, approximately as long as fruit; flowers small, 

blue; calyx small, with spreading bristles, lobes oblong-linear, elongating 

and loosely embracing fruit, not declined; corolla small, blue, tube ca. 

1.5mm long, lobes of campanulate limb obtuse, orbicular, 0.5 mm long; 

fruit subglobulose, 2.5—4mm across; nutlets hardly separating from gyno- 

phore, shiny, appearing coriaceous, narrowly triangular, with sides and base 

slightly rugose, not tuberculate; dorsal areola (disk) tuberculate at median 

line along keel, narrow, with ascending thickened white marginal rim, 

appressed to disk and nearly concealing it, bearing 3—4 spines at each side, 

spines firm, nearly conical, short, anchorlike at apex, broadening at base 

and fusing with rim, the spines at apex of nutlet shorter than those at base; 

style short, hidden between nutlets; gynophore slightly shorter than nutlets. 

May—June. (Plate XX, Figure 2.) 
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Stony, hilly deserts. — Centr. Asia: Balkh. (northern shore of Balkhash, 

stony volcanic shale near Bertys Bay, flowers, fruit, 13 VI 1934, Popov), 

T. Sh. (Lake Issyk-Kul', Nikitina). Endemic. Described from Bertys Bay. 

Type in Alma-Ata. 
Note. Very similar to L. spinocarpos in the low, spreading habit; 

by the short gynophore and the distinct disk resembling L. diploloma 

from which it differs by the small, spreading growth, linear leaves with . 

‘coarse hairs and by the not inflated rim of nutlets bearing shorter spines. 
N. V. Pavlov apparently absent-mindedly added his name to the combination 

L. balchaschensis. He had my manuscript where this combination 

was made and included in the synonymy of Echinospermum balcha- 

schense M. Pop. 

Section 2. EULAPPULA Girke in Engl.— Pr. Pflanzenf. IV, 3a (1897) 
LO7-wikuzny ain Math sHiy KavkslVs sae MON 1s Kenitie, oc alm piel angers 

Zak. Burachn. Zeravsh. (1941) 17.— Style shorter than ripe nutlets, young 

nutlets with apices not attached to gynophore and therefore growing above 

gynophore hiding style. Nutlets usually 2—3mm long, comparatively easily 

separating from gynophore when ripe. Gynophore with well developed 

column below supporting base of nutlets. Lateral branches of stem simple, 

not furcate, with elongate fruiting racemes, rarely long-furcate. 

Series 3. Marginatae M. Pop.— Disk of nutlets rimmed with one row of 

rather long or short, anchorlike spines fused at their expanded bases into 

narrow coriaceous-scarious wing. 

6. L. marginata (M.B.) Girke in Engl.— Pr. Pflanzenf. 1V, 3a (1897) 
MOV Ian shay Wiehe, Jal, Meise IW, Be, AMZ Icavil Il, Bayon Silo, IDK, BBs. = 

Myosotis marginata M. B. Fl, taur.-cauc. 1 (1808) 120; Il, 458; II, 
120.— Echinospermum marginatum Lehm. Pl. Asperif. II (1818) 
IS08 leche, Il, Ines, ING Wee. Slorcneilies, IN, IAS IBerlsis, Il ore, IW, 252. 

Annual; stems 10—20cm high, spreading-branching, often from base, 

rarely only above, sparsely spreading-villous; leaves in type short and broad, 

flat, oblong or lanceolate, declinate, green, acute, sometimes (hybrids?) gray, 

linear, upright. Fruiting racemes elongate, 5—10 cm, leafy, with lanceolate 

leaves; pedicels medium to long, the lower up to 3mm long, erect, or 

ascending or slightly curved; calyx in flower ca. 2mm long, sparsely semi- 

spreading-bristly, lobes lanceolate, acute, much elongating in fruit, stellately 

spreading; corolla small, blue, hardly longer than calyx, ca. 3mm long, 

limb campanulate, with small, orbicular obtuse lobes not longer than 0.5mm; 

fruit large, ca. 5mm across (incl. spines at all sides), subglobulose; 

nutlets ca. 3.5mm long, smooth or rugulose at sides and base, easily 
separating from gynophore when ripe; dorsal areola oblong, usually smooth, 

flat, rarely slightly tuberculate along keel, margin with narrow, winglike, 

coriaceous keel-like rim curved on disk and bearing long, anchorlike spines, 

spines triangular-broadening below, obliquely declined at apex, 5—6 at each 

side, ca. 2mm long, rim-wing ca. 1 mm wide; gynophore short, 2—2.5mm 

long; style up to 0.5 mm long hidden between ripe nutlets. April—May. 

(Plate XXII, Figure 3.) 
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Sandy places in semi-desert in the Volga area (more accurately, in the 
North Caspian semi-desert). — European part: L. V. (Krasnoarmeisk- 

Astrakhan); Caucasus: Cisc. (Prikum'e and Terek). Special forms in 
the foothills of Altai and Central Kazakhstan Hills. Gen. distr.: N. Mong. 
(specific races). Described from Astrakhan. Type in Leningrad (not 

found). 

Note. A very complex and difficult species, as reflected in the literature 

and herbaria. It was described from Astrakhan (in vineis circa Astrachan 

frequens — M.B. 1. c. 1(1808) 120) and later from Terek and Prikum'e. 
In this region its distribution encompasses the northwestern part of the 

Caspian desert area. I did not see Bieberstein's specimens and hence 

cannot confirm the records of either Terek or Prikum'e, but I have seen 

many specimens from Astrakhan (Claus, Blume, Krasnov, Pachosskii, 

Goldie, and Becker's specimens from near Sarepta). Subsequent reports 

are erroneous or doubtful. 

Caucasus: Kuznetsov (op. cit. 203) erroneously reported this species 
from Dagestan-Akhta (Becker, Alekseenko), but it is probably L. patula 
or a closely related form, certainly not L. marginata. Kuznetsov was 

correct in doubting the records for Somkhetia and Kakhetia (Eichwald, 

Ledebour, Boissier) as they are very unlikely. 
Central Asia: I did not see the Ural specimens (Krylov, op. cit. 2249, in 

general distribution) in any of the herbaria. The reports from the Trans- 

caspian area (Krylov, op. cit. 2249) and Turcomania (Ledebour and Boissier) 
refer to the Karelin specimen which is of doubtful origin and was probably 

collected somewhere in Gur'ev or Mangyshlak (I saw this specimen in the 

Ledebour herbarium). Inany event this species does not grow in what is 

modern Turkmenia. 

Schrenk's plant from Tersakan is var. kirghisorum M. Pop. Stem 

erect, robust, with erect or spreading branches. Leaves wider, obtuse. 

Flowers smaller; spines shorter. May possibly be separated into an in- 

dependent species, L. kirghisorum M. Pop. (Tersakan (Schrenk, 591)). 
Salt lake between Ak-Cheku and Argaly Mountains, along shores (flowers, 

fruit, 19 V 1914, Kosinskii, No.274); near Lake Dzhaman-Tuz, steppe 

meadow (flowers, fruit,5 V 1914, Kucherovskaya, No. 1510). This small 

Species occupies a limited area in the northeastern part of Central Kazakh- 

stan and is close to L. stricta. 

According to Krylov, var. granulata Kryl. grows in Altai, specific 

to the Chuya River. I saw only one specimen (Chuya River near Kiyak- 

Kara, sands, flowers, fruit, 18 VIII 1931, Sumnevich) that reliably corresponds 

to Krylov's description. It differs from the typical form (var. laevis 

Kryl.) by the thin, ascending, weak branches, narrow, nearly linear leaves, 

longer peduncles, densely white-tuberculate sides and disk of nutlets, 

narrower rim around disk, nearly disappearing in some nutlets. This 

specimen is remarkably close to L. semiglabra and L. intermedia. 
Another specimen from Kosh-Agach (14 VII 1931, Shishkin and Chilikina) 

is L. semiglabra. Two other specimens (Boro-Bur-Gazy River near 

entrance to Chuya steppe (21 VIII 1931) and Aksai River (23 VIII 1931, 
Shishkin and Chilikina)) are closer to the dwarf forms of L. intermedia 
or hybrids between it and L. granulata (Kryl.) M. Pop. L. granulata 

M. Pop. is distributed in N. and E. Mongolia (Dariganga; sands Ongon-Elis 
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(13 and 14 IX 1931, Pobedimova); Tsitsirin-Gol, dry gravels (10 VII 1877, 
Potanin); Khangai, gravels of Tyupurte River (flowers 9 IX 1926, N. Pavlov). 
I saw the typical var. laevis Kryl. from Chuya steppe (mountain slopes 

427 near Kukuryu, flowers, fruit, 29 VII 1937, Kalinina). 

i. 1s lipskyi Ms) Pop.) in) Bot. mat. (G@erb. Bots inst. AN Sosk,. iy 

(CHO) Sal SI on elon mae t, INSET SirOc ewe, Ibimosiey ital ay, 1 * 
Zap. Sib. IX (1937) 2249 (nomen). 

Annual; stem (20)30—40 cm high, branching from base or above, in weak - 
specimens branching only above, with spreading or ascending, stiff branches, 

branches slightly branching to form a panicle, with appressed or semi- 

spreading hairs, ending in elongate racemes; leaves oblong-spatulate, 

obtuse, rather short, 1—3 cm long (the lower spatulate, up to 4cm long), up 

to 1em wide, subcoriaceous, beset with large white tubercles bearing 

spreading hairs or bristles, green and subglabrous above, along margins 

with large tubercles, somewhat grayish beneath. Fruiting racemes erect, 

sligh: ly flexuose, loose; pedicels erect, 1—2 mm long, with spreading, fine 

bristles; calyx in flower ca. 2mm long, with oblong-linear obtuse lobes 

covered with large white tubercles bearing small bristles, slightly elongating 

and spreading in fruit; corolla blue, medium-large, with short tube and flat 

limb, lobes ovate-rounded; fruit ovoid or globose-ovoid; nutlets 3.5mm 

long, oblong, finely tuberculate at sides or smooth, finely granular along disk 

and often with acutely protruding keel, disk with marginal, coriaceous, more 

or less wide wing, dentate along margin, the teeth upright, 5—7 at each side, 

triangular, short, anchorlike at apex, other nutlets in same fruit wingless, 

with short anchorlike spines along margin of disk, sometimes all nutlets 

in fruit winged or all wingless; style short, completely hidden among 

nutlets. June—July. 

Shaly hills in the semi-desert belt at foot of southern Altai.— West 

Siberia: Alt. (River Irtysh, Kal'dzhir valley, Chiganchii, flowers, fruit, 

VI—VII 1908, Keller, Nos. 4,5,and6). Endemic. Described from the 

above locality. Type in Leningrad. 

Series 4. Heteracanthae M. Pop.— Spines at margin of disk long, flat, 

sometimes fusing into narrow winglike rim, additional 1—2 rows of shorter 

spines behind them along sides of nutlet. Nutlets with free apices. Style 

hidden among nutlets. Very close to Marginatae but spines bi- and tri- 

seriate. Annuals. 

8. L. heteracantha (Ldb.) Girke* in Engl.— Pr. Pflanzenf. IV, 3a 
CLI) MONS Toran, clin IWiewe, IN, ier In, 2 Bile Gayl, 1M, ZZeye, Silo, IDX, 

428 2244.— Echinospermum heteracanthum Ldb. Suppl. Ind. Sem. 

Hort. Dorpat. (1823) 3; Ldb. Fl. alt. I, 198 (in adnot.); Fl. Ross. III, 
ISS S\onoaeul er BEM ML, awe Iexoslsisy, IMIS oe, IW) AAS es ILieojoelle © @lan= 

nata Gilib. var. heteracantha Brand in Pflanzenr. IV, 252 (1931) 139, 

pro parte.— Echinospermum semicinctum Stev. in Bull. Soc. Nat. 

Mose. XXIV (1851) 605.— Ic.: EKdb. in Hichw. Pl. casp.-cauc. tab. 21: 

* Javorka (Mag. Fl. 843) writes: Lappula heteracantha (Ldb.) Borb. 
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Annual; stem erect, robust, 15—30 cm high (with racemes), branching 

only above in inflorescence, branches ascending, sparsely spreading-hairy; 

leaves grayish-villous, more glabrous above, lanceolate, rather large, 

2—4 cm long, 0.5—0.9 cm wide, obtuse, soft. Fruiting racemes elongate, 

erect, 5—10 cm long, slightly leafy and only beneath; pedicels distinct, rather 

thin, erect, the lower to 3—4mm long, the median 1—2 mm long; flowers 

small, blue; calyx in flower ca. 2mm long, lobes in fruit horizontal, slightly 

elongate, linear, acute; fruit rather large, ca. 5—6 mm across (incl. spines), 

subglobose; nutlets 3—3.5 mm long, dorsal areola-disk rather narrow, oblong, 

either finely and acutely tuberculate or rarely smooth along margin with 

row of long yellow spreading anchorlike spines fusing at base into narrow 

wing-like rim, spines 5—6 at each side, behind and below them (at sides of 

nutlets) a second row of shorter and thinner spines, finely tuberculate below 

side; style not protruding at all from spines. June. (Plate XXII, Figure 

13} )) 
Sandy and stony places in semi-deserts and steppes. — European part: 

L.V., L&. Don(?)(M. Dnp., U. Dns. - variety), Crim.; Caucasus: Cisc., 
Dag. Endemic. Described from Astrakhan. Type in Leningrad. 

Note. A very problematic species. Kuznetsov correctly assumed it 

to be simply a hybrid, however not L. echinata X L. patula as he 

proposed, but L. echinata (or L. consanguinea)X L. marginata. 
The spines are usually disposed in 2 or 3 rows, sometimes all are more or 

less equal or those in the outside row (along sides of nutlets) much shorter 
than those inside (along margin of disk). The latter case is typical of 

L. semicincta(Stev.) M. Pop. Spines of the inner row are connate, but 

to various degrees even on nutlets of one and the same specimen. In some 

nutlets there are no connate spines, the nutlets being without a wing-like 

rim. In general the species represents a collection of transitional forms 

frome marginatato Ly /consanguinea (or Lt echinata). 

The species was described from Astrakhan where it is very common as 

are L. marginata and L. consanguinea (formerly Astrakhan pro- 

vince, Bashmakovka village, fruit, 3 VI 1914, Doinikov, No. 129; Sarepta 

429(Krasnoarmeisk) Becker). Kuznetsov (op. cit. 182—183) reported it for 
nearly the entire Caucasus up to Kars, Rachin and the upper reaches of the 

Rion River, in addition to Armenia and the Crimea; Shmalgauzen (op. cit.) 

reported it only for the Northern Caucasus. After an inspection of herbarium 

material, the following collections appear indisputable: Kizlyar, 1 VI 1890, 

Lipskii; Kislovodsk, 10 VI 1903, Borodin, No.570; Nikolaevskaya railroad 

station, 3 VI 1861, Overin (broadleaved, luxuriant form); former Kuban 

region ''in campis ad fl. Anticetam'' (Kuban'), fruit, 15 VII 1829, Meyer, 
No. 865; Dagestan; Akhty, fruit (1872) 74, Becker. The following specimens 
from Transcaucasia that are closer to L. consanguinea are dubious: 

Tobi — Khokhennaker, Tbilisi, Overin; Armenia near Aleksandropol', 

Bordzilovskii; between Shulaver and Borchalo, Overin; Borzhom, Borodin; 

Dagestan: Akhty — Alekseenko, Aleksandrovka — Khotsyatovskii, 1897, 

although all were identified as L. heteracantha by Kuznetsov. 

I have not found reliable specimens, except those erroneously identified, 

from east of the Volga, near the former Ural, Akmolinsk and Semipalatinsk 

regions, localities which were reported by Krylov (op. cit. 2244). This 

Species does not occur in Turkmenia either. Krylov also reported it from 
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the Chernyi Irtysh River, Buran (Plotnikov, 1916), but although I did not see 
this specimen I very much doubt that itis L. heteracantha. The speci- 

men from the Irtysh River opposite the mouth of the Kal'dzhir River 

(flowers, fruit, 21 VI 1914, Shishkin) is actually closer to L. echinata. 

All the records from Siberia (Yakutsk, Tabiganskaya), Kamchatka, Korea, 

China and S. Africa made by Brand (1.c. 139—140) are unquestionably due 
to a misunderstanding. A special form (var. omskiana M. Pop.) was 

-found near Omsk (in Herbarium Trautfetter and Meyer, later Goldie, 6 VI 

1884); peduncles long (up to 5mm) and arcuately curved. I suppose that 
the specimen from Krasnoyarsk, near the monastery (flowers, fruit, 29 V 

1910, A. P. Ermolaev, No. 168), would be included here. 

The population similar to the Astrakhan form, growing in Podolia 

(Zaleshchiki on the Dniester*) and probably in Hungary (see Javorka, Mag. 

Fl. 843 and Icon. Fl. Hug. 2791 (nutlets)) featuring smaller plants, with 
smaller spines at sides of nutlets, and rim at margin of disk less distinct 

is L. semicincta (Stev.) M. Pop. It appears that it also grows inthe 

Crimea (for example, Massandra, ripe fruit, 5 [IX 1906, Goldie; Kerch', 

Klopotov). Krylov's report of Ul'yanovsk region is doubtful. 

Series 5. Macracanthae M. Pop.— Spines along margin of disk of nutlets 

usually uniserial but sometimes (L. semiglabra) biseriate, spines of 
main row long,2—3mm. Nutlets with free apices. Style hidden among 

nutlets. Flowers small or medium (L. macrantha)., Annuals. 

9. L. semiglabra (Ldb.) Gurke in Engl.— Pr. Pflanzenf. IV, 3a (1897) 
107; Kryl., Fl. Zap. Sib. IX, 2246.— Echinospermum semigla- 

brum db. Hi alt, 11(1829) 204: pe. Prodr) x, 138; lidb: Hl. (Resse 

TE, Locse Bossa ilenor. VE adios) apsikaasin alice Bota Sadan Oa ilo Oto Ohi 

Lappula redowskii var. patula subvar. semiglabra Brand in 

Pflanzenr, IV, 252 (1931) 149.— Echinospermum caspium Fisch. 
et Mey. Ind. Sem. Hort. Petrop. V (1838) 34; DC. Prodr. X, 138: Ldb. 

Bi ehos'ss di loss Beiesain Hele lmiehimen4 09 lesa sladb.. lee aRossaamle 

tab. 28.— Exs.: Sintenis, Iter transc.-pers. 1900—1901, No. 63 (Echino- 
spermum caspicum Fisch.et Mey.). 

Annual; stem 15—30 cm high (with raceme), usually branching from base, 

whitish, sparsely short-villous, branches long, oblique, branching; leaves 

2—3(4) cm long, declined, flat, lanceolate or oblong-lanceolate, lower leaves 
tapering to petiole, upper leaves sessile, linear and shorter, all usually 

obtuse, glabrous or subglabrous above, grayish villous-downy beneath, with 

short coarse hairs borne on tubercles and very small acute hairs among 
them. Racemes in fruit 5-15mm long; peduncles short, ca. 1—1.5mm 

long, erect or declinate, thick; calyx in flower 1.5mm long, with short, 

semi-appressed bristles, lobes in fruit short, ca. 2—3 mm long, linear- 

oblong, obtuse; corolla blue, 3mm long, limb campanulate, not more than 

2—3mm across, with short (small) orbicular-obtuse lobes; fruit very high 

and narrow, ca. 4mm long (without the long spines); nutlets very narrow, 

lanceolate, disk (or dorsal areola) lanceolate, median line of disk appearing 

* Klokov describes this plant as L. heterocarpa Klok., endemic to Podolia (Bot. Zhurn. AN URSR, 

ID By TIGER. GH), 
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like a keel with a row of small anchorlike spines and small lateral tubercles, 

spines at sides of disk horizontal, long (2—3 mm), the bases more or less 

contiguous but not fusing, about 6 at each side, sides of nutlets acutely tuber- 

culate, sometimes also with solitary spines; style very short, very early 

hidden between nutlets. April—May. (Plate XXI, Figure 2; Table XXII, 

Figure 5.) 
Sands of deserts and semi-deserts. — European part: L. V. (Krasnoar- 

meisk, Astrakhan), Transv.; West Siberia: Alt. (only Irtysh valley); Centr. 

Asia: everywhere in sandy deserts to 47—48°N. Gen. distr.: Tib., Hindu 

Kush. Described from sands of Irtysh River near Lake Nor- Zaisan. 

(Meyer, 11 V 1826). Type in Leningrad. 
Note. This species was described from the most northeastern point of 

its distribution area. In this part the corollas are blue, the leaves rather 

wide, and the peduncles short and erect, although all these characters are 

not always correlated. In the most southwestern part of its area, near the 

foot of Kopet Dagh, this species is represented in the sandy desert of Kara- 

Kum by the vicarious race L. caspia (Fisch. et Mey.) M. Pop., with 

white corollas, usually narrow sublinear leaves, and 3—4 (5) mm long peduncles 

usually curved below. The plant is thinner than the type L. semiglabra 

(Ldb.) Girke. The border between these races separates the southern 

desert of Turan from the northern and lies about 42°N. Within their areas 

both races vary in a parallel way; producing dwarf forms, plants with 

leaves of different width, plants with finely tuberculate fruits to nearly 

smooth. Obviously, there are intermediate forms at the contact areas 

between the two races (L. semiglabra s.s. andL. ca Sip) ay somes 

times a reduction of the spines on the nutlet is observed, mainly in the 

lower fruits which may be short or very short. This is especially true 

in the plants of the central part of Kyzyl-Kum (var. heterocaryoides 

M. Pop.). The population in Shugian and Roshan is very unique owing to 

the elevation and isolation of this area of the Pamir area. Stems markedly 

branching from base (branches and branchlets), thin, appressed-hairy, 
15—20cm high; leaves short, oblong, glabrous above; peduncles short, 

erect; corollas small, white; calyx strongly elongating in fruit, upright, 

longer than fruit and appressed to it; nutlets 2—2.5mm long; spines along 

margin of disk ca. 1—1.5mm long or very thin and short, 0.5—1 mm; 

sides and disk finely and acutely tuberculate, nearly spinescent. It is quite 

possible to regard this form as the small species Lappula badachscha- 

nica M. Pop. (or var. badachschanica M. Pop.). It also may bea 
hybrid between Hackelia lipschitzii M. Pop. and L. stricta var. 

JO Elaaal igi © ai IMLS “1Etoyos 
Differentiated just as distinctly is L. dsharkentica M. Pop. (L. se- 

mie Walorea viacGeeGisihtar kemticam inn Pops. Ias tra Cilialy yelizuncts) lant 

kentica M. Pop.). Stems 2—3 from base, robust, rounded, grayish (hairs 

partly appressed, partly spreading), 12—25 cm high, declined, repeatedly 

furcately branching above; leaves oblong-lanceolate, the lower spatulate, 

rounded-obtuse, 1—2(3) cm long, 0.5—0.8 cm wide, flat, green above, grayish 

beneath, more densely covered with spreading and curved bristles or hairs, 

bristles on large tubercles; fruiting racemes short, 3—7 cm, loose, with large 

oblong bracts; peduncles 1—2 mm long, erect; flowers small, apparently 

pale blue, nearly white; calyx in flower 1.5 mm, lobes linear, elongate in 
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fruit and embracing it, obtuse, sparsely bristly; corolla ca. 2.5(3)mm 
long, with campanulate limb 2mm across; fruit ovoid, small, ca. 3mm 

long; nutlets oblong (not lanceolate or ovoid) acutely tuberculate at sides; 

disk oblong, with keel of 1—2 rows of small anchorlike spines, otherwise 

acutely tuberculate or entirely beset with fine anchorlike prickles, spines 

along margin of disk longer, horizontal, ca. 1mm long, sometimes shorter 

and sometimes up to 1.5mm; style entirely hidden. April. (Plate XXI, ~ 

Figure 1.) 
The characters of all three taxa — L. semiglabra, L. stricta and 

Ig JOELG ILE —= Bee iaais<SGl wm wlauls) ree (form?). In the thick stems and short 

racemes it is reminiscent of L. stricta,inthe leaves it is more like 

L. semiglabra, and in the short peduncles like L. patula. (Dzharkent — 

now Panfilov, banks of Usek, flowers, fruit, 23 IV 1907, Divnogorskaya). 

Type in Leningrad. 
L. subSemiglabra M. Pop. (L. semiglabra var. subsSemi- 

glabra) is another remarkable form found in the Yenisei area. Spines 

of the main row ca. 2mm long, second row of approximately 5 (at each side) 

thin spines 44 to Yo as long as the main spines and only in the lower part of 

nutlet, spines of keel (a character by which the plant is referred to L. se- 

miglabr a) 5, thin, anchorlike at apex, remote, not more than 0.5mm high; 

nutlets and disk oblong-lanceolate, ca. 3.5mm long; pedicels rather thin, erect, 

ca. 3mm long. Leaves lanceolate or lanceolate-linear, relatively short 

(judging by their preserved remnants),sparingly pubescent especially above, 

bristles semi-appressed on large tubercles. Stems 25—35 cm high, panicu- 

lately branching from the lower third. Corolla small, blue. 

Western part of Angara area, Chadobets village, sands, fruit after 

flowering (blue), 18 VII 1910, Borovikov. Chuno Angara watershed, near 
Kamenka, wheat field, fruit 6 VII 1908, Blagoveshchenskii; Gremyachii 

Klyuch, fruit, 19 VIII 1908, the same collector. 

It should be noted that the dorsal areola (disk) of all species growing in 

Central Siberial (ia p pu laveic hiniatayks cons an oui nies. lapamipenrss 

media and L. anisacantha) is always without keel thus lacking spines 

along the median line. L. stricta from Minusinsk is isolated from the 

main area, and has an elevated keel formed as a tuberculate spineless line, 

and the main row of spines is not accompanied by additional bilateral rows. 

10. L. macrantha (Ldb.) Girke in Engl.— Pr. Pflanzenf. IV, 3a (1897) 
LOGS eval, Il, Zeya, Sill, IDS, AHA/s iBheevacl ih Tinleinwerue, IW, 202, U2. = 

Echinospermum macranthum Ldb. Fl. alt. 1(1829) 205; Fl. Ross. 
Tit 149) DG) Prodra x) 1393 Bee. Rele Lehiny 409," Relk in’ Bulle gsoc: 

INEthS IMIORC, SILI, I, (GS isxorsiee INL Gres, WW ABS Iahoysliah! iar big, IO, Seclei, 

XOKWIL SOS, Ex joeicte, — Nese uel, Ie, IML, ROSS. I, uel, Bes 

Annual; stem 20—40 cm high, robust, rather thick, usually branching from 

base with branches obliquely ascending, sparsely and completely spreading- 

hairy-villous (Brand inaccurately reported: ''appressed-sericeous-hairy'’); 
leaves declined, broad, lanceolate- or oblong-spatulate or oblong, obtuse, 

usually flat, 2—4 cm long, 0.5—1 cm wide, green above or even yellow-green, 

sparsely spreading-hairy, grayish and densely covered with spreading 

hairs beneath, borne on more or less large tubercles, only the lowermost 

leaves somewhat tapering at base, the others sessile. Inflorescence 
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2—L.semiglabra (Ldb.) Giirke.; 
3—Stephanocaryum olgae (B. Fedtsch.) M. Pop., fruiting calyx and nutlets. 

1—Lappula dsharkentica M. Pop., PLATE XXI. 
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paniculate due to the many lateral branches (in specimens of normal growth, 

not suppressed); fruiting racemes 3—8 cm long, not very loose, erect, with 

small, lanceolate, inconspicuous bracts; pedicels erect, thick, 1—2 cm long, 

spreading-hairy; calyx in flower 1.5—2 mm long, with lanceolate lobes 

elongating in fruit and embracing the lower half or two-thirds of fruit; 
corolla brilliant blue, in the first flowers up to 8mm wide, usually limb 

ca. 5mm wide, slightly funnel-shaped, lobes ovate-rounded; fruit oblong, 

4—5 mm long; disk of nutlets oblong, with keel of small anchorlike spines, ~ 

_ finely and acutely tuberculate along sides, margins of disk beset with long 

(2—3 mm), horizontal, flat, yellow spines anchorlike at apex, 4—6 at each 

side of disk; style completely hidden among nutlets. April—May. (Plate 
XXII, Figure 4.) 

Solonetzic sands at edge of sandy northern deserts.— West Siberia: 

only in Irtysh valley; Centr. Asia: Balkh., Ar.-Kasp. (only near Aral Sea). 

Endemic. Described from Irtysh valley near Lake Nor-Zaisan (Meyer, 

1825). Type in Leningrad. 

Note. This species resembles L. semiglabra,as noted by Ledebour 

(1. c. 1829, 205) but differs by its hairy leaves, much larger corollas, larger 
nutlets, with their marginal spines more dilated toward base, as well as 

other characters such as more robust plants with thicker and higher stems 

and broader leaves; however, if one takes into consideration the suppressed 

small individuals of L. macrantha, these distinctions are not obvious. 

Bunge wrote: ''Even besides the characters of the fruit this species is 
readily distinguished by the greenish color of the leaves and the large, 

brilliant blue flowers.'' Nevertheless, it seems to me that it is not so 

simple to distinguish L. macrantha from L. semiglabra which are 

closely related species. Lipskii erroneously combined under this name 

two different species, the original L. macrantha and the large, Tien 

436 Shan mountain species, namely L. tianschanica M. Pop. and Zak. 

The habitat he cited refers in particular to this last species. Krylov's 

reports on L. macrantha from the former Ural, Orenburg and Fergana 

regions, as well as for Kuldja, are erroneous as the species does not grow 

there. Brand also was apparently mistaken by the Val'dburg specimen 

from Karakol (between Sergiopol-Ayaguz and Sassyk-Kyl, southern foot of 

Tarbagatai) which very probably belongs to the related L. microcarpa 

and not to L. macrantha, notwithstanding Kurtz's determination. For 

this reason Brand described the stem of f. macrantha with appressed, 

sericeous hairs and only thus he could unite the ''variety or monstrosity" 
Lepechiniella (Lappula omphaloides), withits sericeous, appressed 

hairs and winged nutlets, together with L. macrantha with its completely 

Spreading hairs and wingless nutlets. The Aral form in its isolated area 

in the Urals differs slightly from the Zaisan specimen by the broader, 

oblong leaves, the larger tubercles at the base of hairs, and the less dilated 

spines of nutlets. I have separated it as var. aralensis M. Pop. 

11. L. patula (Lehm.) Aschers. ex Girke in Engl. — Pr. Pflanzenf. IV, 
3a (1897) 107; Kuzn. in Mat. Fl. Kavk. IW, ap USSR i rewalls s Il ZZ) Silld), 

IX, 2245; Zakir. Burachn. Zeravsh. 19; Hegi, III. Fl. V, 3, 2138.— 

Echinospermum patulum Lehm, Pl. Asperif. II (1818) 124; Ldb. FI. 
Git Mh wvaOOS IDES Iercechs, He, Sie Ibcly, Ml, IRescy Ii, WSs Woelss, iil, or, 
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IVe250; shimallo, Hii e225. lappa: redowSkKil var. patula 

Brand in Pflanzenr. IV, 252 (1931) 148.— Myosotis squarrosa 
M.B.FI. taur.-cauc. I (1808) 120, non Retz. —Ic.: Hegi, III. Fl. V, 3, 
i GOEL 

Annual; stem 10—20(25)cm high, robust, erect, sometimes few growing 

from one root, branching from the middle or below, the branches typically 

divaricate, sometimes spreading at right angles, long, racemiform above, 

in weak specimens branching few and not as spreading, sparsely hairy, 

sometimes grayish; cauline leaves linear, sometimes narrowly or broadly 

so, 2—4 cm long, 1—3(4) mm wide, obtuse, spreading, the lower leaves longer 
and tapering to petiole, other leaves sessile, grayish, spreading- villous or 

remotely hairy, hairs borne on small or inconspicuous tubercles. Racemes 

in fruit short, stiff, sometimes elongating up to 10—12 cm, with one-sided 

fruits; bracts lanceolate or linear; pedicels very short, ca. 1 mm, thick, 

erect; calyx in flower ca. 1.5—2 mm long, lobes oblong-linear, elongating 

in fruit, stellately spreading, hairy; corolla blue, 3—3.5 mm long, 

campanulate limb up to 2mm across, with short, semi-orbicular lobes; 

fruit globose-ovoid, ca. 3mm long; disk narrow-lanceolate, beset with 

acute white tubercles and at margin with spreading, approximate or remote 

anchorlike spines 3—4 at each side; sides of nutlets acutely tuberculate, 

rarely smooth (var. sublaevis Trautv.), tubercles of disk and sides 

sometimes anchorlike at tip; style ca. 0.5mm, hardly visible between 

apices of nutlets. April—June. (Plate XXII, Figure 6.) 
Weedy places, fields, fallow land, river valleys, clay and sandy loam, 

sometimes gravels. — European part: Crim., Bes., Bl., L. Don, Transv. 

and north of these areas; West Siberia: U. Tob., Irt., Alt.; East Siberia: 

Ang.-Say. (Krasnoyarsk, introduced); Centr. Asia: nearly everywhere 
but mainly in the northern parts (deserts): Ar.-Kasp., Balkh., Dzu.-Tarb., 

in the south introduced, sporadic; Caucasus: nearly everywhere except for 

W. Transe. Gen. distr.: Iran., Med., Centr. Eur. (introduced), Dzu.-Kash. 
Described from Kuma, Terek and L. V. (Krasnoarmeisk-Astrakhan). 

Type in Hamburg. 

Note. This species, more than other species with uniseriate spinules, 

tends to be anthropochorous. Hegi had already noted this phenomenon; 

hence the sporadic occurrence of this species as far as the south of 

Central Asia. It occurs in Kabadian, Pyandzh, Chardzhou, near Andizhan, 

in the Dal'verzinskaya steppe, but has not been found, for example, in 

Samarkand or other oases in Central Asia. Its primary area of distribution 

appears to be steppes at 48—50°N., but through anthropochory it is now 

growing in Europe and in Asia far beyond its original distribution area. 

It has also been introduced into S. Africa(L. capensis Brand, L. eck- 

loniana Brand). InN. Africa as well as in Central Asia there is a 

form (var. pterocarpum Hochr. Annuaire Conserv. et Jard. Bot. 

Genéve (1904) 192), the nutlets of which havespinules fusing at base into 
a more or less high, dentate wing, the denticles ending as anchorlike 

spines. In the USSR this variety was collected in the Dal'verzinskaya 

steppe (4 V 1915, Spiridonov, No.174). Var. longicaulis Schrenk 

(Enum. pl. (1841) 37), with taller and slightly branching stem (in Central 
Asia (C. Kazakhstan) and in the Caucasus (see: Kuzn., op. cit. 201)) is 
insignificant. Var. sublaevis Trautv. (in Bull. Soc. Nat. Mosc. 
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XXXIX, II (1866) 424) is often apparently confused with L. stricta var. 
leiocarpa M. Pop. Inthe northern parts of Central Asia L. patula 

varies so markedly that it is not easy to distinguish some of its specimens 

from L. semiglabra and in particular from L. stricta. Neither Regel 

nor Trauvetter made a clear distinction between them. 

438 Series6. Macrae M. Pop.— The characters of the fruit (nutlets) are ~ 
' as in Strictae but nutlets 2mm long, triangular, with one row of small, thin, 

remote spinules (not more than 0.5mm long). Style, as in Strictae, hidden 

among nutlets. Corolla white and very small, subtubular, ca. 2mm long, 

hardly broadening into alimb. Leaves subglabrous, sparingly short-bristly. 

Resembling also series Sinaicae (L. lipschitzii), but gynophore and style 

hidden. 

12; Lo macra M. Pop: in Herbs ‘et Manuser, 1936 et ex Pavia in bom 

zhurn, XXX, 4 (1945) 190, quoad nomen, sed non specimina nec descriptionem 
nuculas alatas vocantem. 

Annual; stem thin but rigid, erect, 10—15 cm high, grayish, with com- 

pletely appressed thin hairs, bearing few furcate branches; leaves greenish, 

oblong-linear or linear, short, 1—1.5cm long, 2—3 mm wide, obtuse, glabrous 

above, beset with spreading bristles beneath borne on small tubercles. 

Fruiting racemes elongate, with few fruits; bracts linear, short, acute; 

pedicels erect, short, 0.5—1mm long; calyx greenish, sparsely beset with 

small bristles, fruiting calyx slightly elongating, lobes linear, ascending, 

shorter than fruit or just as long; corolla white, 2 mm long, tube thin, limb 

narrowly campanulate, half as long as tube; fruit oblong-pyramidal, ca. 2mm 

long; nutlets narrowly triangular, smooth at sides and base (below), the disk 
narrow, with a row or 2—3 rows of 4—6—8 anchorlike spinules or tubercles, 

with few, uniserial, thin, 7—9 anchorlike spinules (ca. 0.5mm long) along 

margin, the lower ones very short; style inconspicuous. May—June. 

Porphyric, black, desert hills at the northern shore of Balkhash. — 

Centr. Asia: Balkh. (only near Bertys Bay at the northern shore of Balkash, 

flowers, fruit, 17 VI 1934, Popov). Endemic. Described from the indicated 

locality. Type in Moscow, cotype in Alma-Ata. 

Series 7. Strictae M. Pop. (Uniseriales Zak. Burachn. Zeravsh. (1914) 
17, part. excl. Sub-Lepechiniella et Microcarpae).— Nutlets with only one 

row of rather long (1—2 mm) spinules along margin of dorsal areola some- 

times dilated at base but not fused into a winglike rim, rarely spinules 

short, 0.6mm, or completely lacking. Flowers small. Closely related to 

the series Marginatae and also to Echinatae. 

13. L. stricta (Ldb.) Gtirke in Engl.— Pr. Pflanzenf. IV, 3a (1897) 107; 

Gaevalas, IML Zeloy Silo) IDG AZO, > NIC lavitia\(o) (}j9) QP ieaibliag Ses wliaa, ILelo). 

1G Evin I (GUEAS)) BOOS Tl, IResis5 IU WEOs kcal, mil, ZN iW, OOK IDC. 

Prodry XG 1395 — Eich tn o's; pele ulm) ba chtys'e\piallusa Clause ext 

Pflanzenk. russ. Reiches, VIII (1851) 240.— Lappula redowskii 

439 Brand in Pflanzenr. IV, 252 (1931) 146, ex minima parte, non Greene. — 

M53 Ibe, IES ely INOSE., Walls Ale 
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Annual; stem erect, robust, (15)20—30 cm high, usually branching above 
with short, arcuately ascending, not spreading branches; rarely subradical 

stems produced from axils of the early dying lateral rosette-leaves, covered 

with coarse, Semi-spreading hairs or bristles borne on small tubercles, 

slightly grayish, neither sericeous nor silvery; cauline leaves lanceolate- 

linear, directed upwards, 2—5 cm long, 2—3(4) mm wide, obtuse, often longitu- 

dinally plicate, greenish and glabrous at upper surface. Fruiting racemes 

3—9(10) em long with fruits distant, few in number, lateral and terminal 
racemes composing together a small panicle, with very small inconspicuous 

bracts; pedicels relatively long, 2—4mm, erect or curved, sometimes even 

arcuate, subappressed-hairy; calyx sparsely semi-appressed-bristly, less 

than 2mm long in flower, with lanceolate or lanceolate-linear acute lobes 

elongating to 4mm in fruit, spreading very little, rather embracing fruit; 

corolla blue, 2—3 mm long, with campanulate, not spreading limb (in spite of 

Ledebour's description), not more than 3 mm across (according to Krylov, 

4mm long, 4—5 mm across), with short, ovate-rounded lobes; fruit 3—3.5mm 

high, globular-ovoid (incl. spinules) or ovoid (body of nutlets); nutlets 
elongate-oblong, rugose-tuberculate, rarely smooth at sides; disk (dorsal 

areola) narrow, lanceolate, smooth or with protruding keel and finely tuber- 

culate, margin of disk ascending as a thick line from the inside of which 

emerging long (1—1.5mm) adjacent spines slightly broadening at base, often 

outcurved over the elevated margin, anchorlike, 4—6 at each side; style short, 

0.5mm long, completely hidden among nutlets in ripe fruit. May—June. 

(Plate XXII, Figure 7.) 
Sandy places in river valleys. — European part: L. V., Transv. (from 

where Echinospermum brachysepalum Claus was described; I 

saw the original); West Siberia: Alt., U. Tob., Irt.; Centr. Asia: Balkh. 

(northern part), Ar.-Kasp. (northern part), Pam.-Al. (Pamir only). 
Endemic. Described from Irtysh River between Kurchum and Lake Nor- 

Zaisan (1926, Meyer). Type in Leningrad. 
Note. This species is related to L. patula, L. intermedia and 

L. semiglabra with which it probably forms hybrid, transitional forms 

and hence one must be very careful in identifying it. Iedebour and Bunge 

already noted its similarity to L. patula. According to Ledebour it differs 

from the latter by the non-spreading branches (correctly! ), the less villous 
pubescence, the longer pedicels (a very important character! ), the shorter 
and more approximate spinules on nutlet and the keeled disk. I would only 

add that the downcurved spines often obServed in L. stricta are never 

found in L. patula. Bunge had some specimens transitional to L. patula 

(from Sol-Tletsk) and for this reason the differences in the species appeared 
to him to be less significant. 

It seems to me that the species is much more cloSely related to L. in- 

termedia. lLedebour wrote that this last species differs from L. stric- 

ta by the horizontal spinules on nutlet, which is not true, by the keelless 

disk and the markedly broadening base of nutlets so that the disk is nearly 

ovate and not narrow-lanceolate as in L. stricta. It seems to me that 

this last character is essentially the only difference between L. inter - 

media and L. stricta and hence to determine these species according 

to this character or by the length of the spinules, shorter in L. intermedia 

(redowskii) and longer in L. stricta as Krylov reported (Fl. Zap. 
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Sib. IX, 2240, in Key), seems to me to be unwarranted. These species 

are so close that I have even considered combining them into one. 

When the areola of the fruit is narrow in L. stricta it is difficult to 

distinguish from L. semiglabra, the spinules of which are thinner, 

longer and more delicate with additional ones at the sides of the nutlet, 

and the leaves are more broadly spatulate. Nevertheless, in Pavlodar, 

Kustanai and Severnoturgai these species are hardly differentiated. The 

distribution area of L. stricta expands from the lower Volga-(Krasno- 
armeisk-Astrakhan)-Altai line at latitudes of approximately (47)48—59° 

(—52°) in W.Siberia. The records from Dagestan and Tien Shan (Krylov, op. 

cit.) are incorrect. L. intermedia grows east of Altai to Baikal along 

the steppes of southern Siberia; the plants in Minusinsk are not L. stric- 

ta. Krylov (op. cit. 2246) regarded them as L. redowskii. 

Three varieties were described: 
Var. leiocarpa M. Pop.— Nutlets smooth, shiny at sides and on disk 

(specimens from Petropavlovsk collected by Schrenk, ripe fruit 7 VI 1844). 

Leaves broader. Meyer had earlier noted this plant (I saw the herbarium 

specimens with his note). 
Var. nana Kryl. (Fl. Alt. IV (1907) 906).— Probably refers to L. in- 

termedia. Var. pamirica M. Pop.— Nutlets turning blue at apex; 

corolla smaller. Pamir. This variety resembles L. intermedia by 

the feature of the nutlets turning blue. 

14. L. intermedia (Ldb.) M. Pop. comb. n.— Echinospermum 
intermedium Lab. Fl. alt. 1(1929) 199; G. Don, Syst. IV (1837) 349. — 
Echin. redowskii Bge. Del. Sem. Hort. Dorpat. (1840) VIII; DC. 
Prodra X13) lbdbw El) Ross. li) Sesh lee Bie Alte LV OOM ea Eble acre 

Sib. IX, 2246, vix Lehm. Pl. Asperif. I11(1818) 127 et Myosotis re- 

dowskii Horn. Hort. Hafn. (1813— Hens) 174 [Lappula redowskii 
Greene in Pittonia, II (1891) 182].— Ic.: Ldb. Ic. Fl. Ross. Il, tab. 180. 

Annual; stem erect, thick (3—4mm aie base), relatively high, 30—50cm, 

usually branching in upper part only with many short, obliquely ascending 

branches; entire plant covered with grayish or gray-white, markedly 

spreading, thin, not so straight hairs borne on small flat tubercles; cauline 

leaves numerous, dense, broadly linear or lanceolate-linear, long, 3—5 cm, 

obtuse, upright, flat or longitudinally plicate, more or less glabrous above. 

Inflorescence paniculate, composed of lateral and terminal, slightly 

elongating fruiting racemes, 5—15cm long, with remote fruit; bracts 

narrowly linear, not very noticeable; lower pedicels 2—3 mm long, the 

median 1—2 mm, erect; calyx in flower ca. 2mm long, lobes spreading in 

fruit, linear, spreading-hairy, up to 5mm long; corolla blue, up to 4mm long, 

funnel- shaped, limb campanulate, 2—3 mm long, 3mm wide, lobes of limb 

short, orbicular-obtuse; fruit subglobose or broadly ovoid-globose, 3—5 mm 

across; nutlets ovoid, with ovate tuberculate disk and rather smooth, only 

rugose or tuberculate sides, often turning blue at apex; margins of disk with 

a thickened ridge bearing rather long spinules, 5—6 at each side; spinules 

often bluish, slightly broadening at the overlapping or more or less distant 

bases, ca. 1—1.2 mm long, with anchorlike tip, horizontally curved but some- 

times ascendary; style shorter than 0.5mm, hidden among nutlets. 
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Sandy places in river valleys, sandy steppes. — West Siberia: Alt.; 

East Siberia: Ang.-Say. (Kosaya steppe, Turchaninov, and other places), 

Dau., Lena-Kol. (variety). Gen. distr.: Mong. Described from Altai 
(in sabulosis ad fl. Katunja, Bunge). Type in Leningrad. 

Note. This is a transitional form from L. stricta to the group of 

L. echinata. In general habit and its high growth it resembles this 

group, but the spinules along the disk are uniserial asin L. stricta. 

L. consanguinea,as compared with L. echinata, is characterized by 

a second row of very short spinules, nearly tubercles, usually only at the 

lower part of the nutlet. Such a reduction is displayed in L. intermedia. 

Thus, the name intermedia fits our species very well. Unfortunately, 

442 because of this intermediate feature it is difficult to distinguish it from 

L. stricta or L. consanguinea, and,in some cases, from L. anisa- 

cantha. The specimens from Verkhoyansk (24 VI 1913, Mikhailov) are 

especially close to the latter species, being like L. anisacantha var. 

uniserialis. This population actually connects these two, rather related 

species. It is highly probable that hybridization of L. intermedia with 

L. anisacantha (or L. echinata) produced a special form occurring 
in Transbaikalia, which I have called L. laxiuscula M. Pop. Its nutlets 

are nearly like those of L. intermedia but bearing additional spinules 

below the main row at the sides of the lower part of the nutlets. The nutlets 

are small, sharply trihedral, the pedicels are longer, the leaves narrow and 

short, the stem branching, not higher than 40 cm (near Chita, pebbly slopes 

in the Uletka River valley near Mogzon, ripe fruit, 21 VIII 1930, V. Kor- 

zhevin, No. 957). 

15. L. tenuis (Ldb.) Gurke in Engl.— Pr. Pflanzenf. IV, 3a (1897) 107; 
ial, Jake Zed, Silo, IBS AAO, —— 1G la wiah ois} jo) Ghaeiaalybhrea, we Snouel@ IL(elo), Jal, 

alk, i (G29) Boils IDG, ieseeche, 2G Ws@e Ib cloy Il, JO Ss4 WOE G0 ixayals lm 
Alt ive JOG. h. polymonrphum Lipskyin irs Bot: Saday fool 

(1916) 541, ex minima parte.— L. redowskii Brand in Pflanzenr. IV, 

252) (1930) 146) ex minima parte, — les; db. Fl. Ross. Il; tab. 182) 
Annual; stem erect, 15—30 cm high, branching only in the upper half or 

third, with short weak branches ascending at 45°, sparsely covered with 

spreading or semi-spreading, thin hairs; leaves broadly or narrowly linear, 

rather long, 1—3 cm, 1—4mm wide, obtuse or acute, upright, grayish, with 

spreading long hairs borne on very small tubercles, greenish above and 

sparingly hairy. Inflorescence short-paniculate or subcorymbiform; 

fruiting racemes 3—10 cm long, not very loose, with linear small bracts; 

pedicels ca. 1—1.5mm long, erect, thick; calyx in flower 2.5mm long, 

lobes linear, acute, in fruit up to 4mm long, stellately spreading, spreading- 

bristly; corolla blue, 3—4 mm long, with campanulate narrow limb 2mm 

across, lobes ovate-rounded, short (0.6 mm); fruit ovoid, 2.5mm high; nut- 
lets ovoid (when viewed from the back), sides of nutlets large, white- 

tuberculate; disk oblong, keelless, finely white-tuberculate, margin elevated 

like a white ridge, bearing at each side of disk 5—6 short, thin, remote, 

declinate or erect, anchorlike spinules less than 1 mm long (0.5—0.9 mm); 
style thin, 0.6 mm long, slightly protruding above apices of nutlets. 

May—June. 
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European part: Urals (southern part near Ataman, steppe, collected by 

Shell); West Siberia: Alt., U. Tob. (Temir and Aktyubinsk districts, 1904, 

443 Yanishevskii); Centr. Asia: Balkh., Dzu.-Tarb. (Dzungaria Ala-Tau). 
Endemic. Described from Altai (Charysh River, Ledebour, 1826). Type 

in Leningrad. 
Note. This speciesis closelyrelated to L.intermedia and L.stric- 

ta. It is readily distinguished from the latter by the broader, keelless, not 

lanceolate disk and the short spinules along the margin of the disk; it is much 

more difficult to distinguish it from L. intermedia, the only significant 

difference being the shorter, remote spinules along the margin of the disk. 

This character is scarcely sufficient to separate it even as a race, all the 

more so since the distribution areas of both species overlap. In my view 

the specimen from Zmiev (Politov), cited by Ledebour himself (1. c. 1829, 
201) as the second original of his Echinospermum tenue, is more 

likely to be L. stricta (Ldb.) Gurke or a form transitional to it. These 
three species are all very difficult to distinguish. Krylov (op. cit. (1937) 
2240) correctly described and distinguished them. 

Echinospermum affine Kar. et Kir. (in Bull. Soc. Nat. Mosc. 

XIV (1841) 714; Ldb., Fl. Ross. III, 160) does not differ from E. micro- 
carpum Ldb. It is only by chance that Ledebour placed it near EH. stric- 

tum and compared it as did Karelin and Kirilov, with E. strictum and 

not E. microcarpum. It is already clear from the original diagnosis: 

"aculeis. . . uniserialibus. . . disci latitudine brevioribus" that E. affine 
may only be compared with E. tenue or E. microcarpum. The original 

specimen of Karelin and Kirilov (between Arkat Mountains and Uzun-Bulak 

River, Kar. and Kir., 1840) has the long style of E. microcarpum. 

Schrenk's specimen from Dzungarian Ala-Tau, which Ledebour regarded as 

Echinospermum affine (l.c. 150) appears to be indistinguishable from 
E. tenue. I also saw the specimen from Chingiz Mountains (Namas River, 

flowers, fruit, 29 V 1914, Kossinskii) which is almost the same locality as 

that from which E. affine K. et K. was described. It fully corresponds 

to the specimens of E. tenue collected by Shishkin near the Charysh River, 

i.e., in locus classicus of E. tenue Ldb. 28 VI 1931. 

In uniting HE. tenue Ldb: and BE. affine with E: microcarpum, 

Lipskii overlooked some important characters distinguishing between them, 

such as the flat corolla limb and the long style of E. microcarpum. 

These characters were not only significant in giving a specific status to this 

taxon but also in transferring it to the series Microcarpae. Nevskii also 

ignored these characters and identified the thin annual individuals of L. mi- 

roca ropa ineeanm in Al aii wathimlesm ite a unsE 

A special form with smooth, polished nutlets, both at disk and sides, 

described as Echinospermum karelini Fisch. et Mey. (Ind. Sem. 

Hort. Petrop. XI (1845) 67) was grown in the St. Petersburg Botanical 
Garden in 1845 from seeds sent by Karelin from Zongoria. An escaped 

form was collected near Lake Nor-Zaisan (Topolev, Mys, Taizhuzgen River, 

444 Galechnikovaya steppe,20 V 1914, Shishkin), which I have called var. kare- 

staat INES IRs (ee, IL, Sie @wel wees LeLOCaipiog, IML Pop.). It is possible 

that this variety is more likely to be included in L. stricta since from 

the genetical point of view it expresses characters that preceded those of 

the variety leiocarpa M. Pop. 
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16. L. brachycentroides M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

XIV (1951) 314.— Echinospermum brachycentrum Trautv. in 
Bull. Soc. Nat. Mose. XXXIX, II (1866) 427, ex parte, non Ldb.; Lipskii 
in Tr. Bot. Sada, XXVI (1910) 553—556. 

Annual; stem rather high, 20—50 cm, in normal specimens rather thick, 

robust, erect, branching from the upper half or even above with short weak 

branches, sparsely spreading-hairy; leaves lanceolate or lanceolate-linear, 

in small individuals linear, usually flat, upright, 2—4 cm long, 3—8 mm wide 

(up to 2mm in weak specimens), dullish gray, with spreading or semi- 
appressed long hairs borne on small tubercles. Inflorescence short-pani- 

culate or subcorymbiform, with few branches spreading to one side, in weak 

specimens sometimes only with 1—2 terminal racemes; fruiting racemes 

3—7 cm long, not very loosely fruited, with small lanceolate or linear bracts; 

pedicels 1—2 mm long, thick, erect; calyx in flower 2.5mm long, bristly with 

semi-spreading hairs, lobes linear, elongating in fruit to 4mm, partly 

spreading, partly ascending and covering fruit; corolla 3.5—4 mm long, blue, 

limb campanulate, 2—3 mm across, lobes rounded-ovate, 0.7mm long; fruit 

ovoid-oblong or ovoid, 2.5mm high; nutlets ovoid, nearly or completely free 

of spinules, sides of nutlets and disk finely tuberculate, rarely nutlets nearly 

smooth (var. laevis M. Pop.); disk oblong-lanceolate, finely tuberculate, 

keelless, rimmed at margin by thin elevated line completely smooth or 

bearing sporadically obsolete spinules or bristles, sometimes individual 

fruits or individual nutlets with short anchorlike spinules irregular innumber 

and length. Style rather long, rising above apices of nutlets for 0.5mm,i.e., 

smaller than in Microcarpae. May—June. 

West Siberia: U. Tob. (Mugodzhar hills, 8 VI 1904, Yanishevskii), Irt. 
(southern part); Centr. Asia: Balkh. (northern part). Endemic. Described 
from Dzharly Mountains (21 VI 1843, Schrenk). Type in Leningrad. 

Note. See detailed report in first description (1951). 

445 Series 8. Echinatae M. Pop. (Multiseriales Zak. Burachn. Zeravsh. 

(1941) 19, ex parte: excl. ser. Microcarpae M. Pop.).— Nutlets with 1—2 
more rows of shorter anchorlike spinules at sides below row of spinules 

rimming disk, sometimes developing only in the lower, broader part of 

nutlets. Corolla blue, small, limb campanulate. Style short, hidden among 

ripe nutlets. 

17. L. anisacantha (Turcz.) Gurke in Engl. — Pr. Pflanzenf. IV, 3a (1897) 
107; Kryl., Fl. Zap. Sib. IX, 2243, quoad nomen, exd. speciminibus fere 

OMNIbUS i eEAC hyo |Siplenemuma ames. Cant hua hue 7. ex oen Del: 

Sem. Hort. Dorpat. (1840) VIII (in clave) et Ldb. Fl. Ross. III (1846—1851) 
156; Turcz. in Bull. Soc. Nat. Mosc. XI (1836) No. 824, 13 (97), nomen; 
Fl. baic.-dah. II, 520 (316); DC. Prodr. X, 143 (in species tantum nomine 
nobis cognitae). 

Annual; stem 15—30(40) cm high, strongly branching from the middle, with 
numerous straight branches ascending at 45° and forming a panicle, thick, 

robust, sparsely spreading-hairy; leaves lanceolate, green, 2—4 cm long, 

0.4—1 cm wide, flat, declinate, sparsely spreading-hairy with hairs borne on 

rather large tubercles. Racemes 3—7cm, rarely 10cm long, very leafy 
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with lanceolate-linear bracts, not very loose; pedicels short, erect, sub- 

appressed-hairy, thick, lower pedicels up to 3mm long, the median shorter; 

calyx in flower ca. 3—4mm long, with semi-appressed and short bristles, 

lobes linear, elongating to 7—8 mm in fruit (and even more) and stellately 

spreading under fruit, acute, spreading-hairy; corolla blue, as long as calyx, 

with campanulate limb ca. 2mm across, lobes of limb ovate-rounded; fruit 

globular-ovoid, 3mm high; nutlets densely rugose-tuberculate at sides; 

disk ovate, without ridge but entirely rugose-tuberculate, spinules at margin 

of disk long, 1—2 mm, horizontal, (4)6—8 at each side, slightly broadening at 

base, with large anchorlike head, below them at sides one row of shorter, 

sometimes very short anchorlike spinules, sometimes absent (Gabe, Wing = 

seriales M. Pop.), style hardly protruding above nutlets, to 0.5mm long. 

June—August. (Plate XXII, Figure 8.) 
Sandy, dry, sometimes weedy places.— East Siberia: Ang.-Say. (south- 

eastern part) and Lena-Kol.; Far. East: Okh. (Ayan, Tiling). Endemic. 
Described from Baikal (Turchaninov, 1830—1833). Type in Leningrad. 

Note. Even in his 'Baikalo-daurskaya flora'' Turchaninov did not 
indicate from which locality he had described his species; Ledebour wrote 

"yassim in Sibiria baicalensi et Dauria (Turcz.)", i.e., too general. In 
446 the Ledebour Herbarium (709.3), 1 saw the specimen of 'Echinospermum 

anisacanthum m. In siccis ad Baicalem 1830 Turez.'"' with Turchaninov's 
own signature and I regard it as the original. It is a very typical species in 

the central Siberian area near Baikal and the Lena and is related to L. in- 

termedia. All the other localities reported by Krylov (op. cit. 2244) are 

incorrect. His description does not contain the typical characters of the 

species and there is no doubt that he confused it with L. consanguinea. 

Turchaninov himself did not clearly distinguish his species from the so- 

called Echinospermum redowskii (i.e., from L. consanguinea 

and L. intermedia). It is almost certain that the original specimen is 

from Kultuk at the southern end of the Baikal from where there are numerous 

Turchaninov specimens: "in ruderatis or in arenosis ad (prope) Kultuk." 
There are 7 herbarium sheets on one of which Turchaninov wrote E. ani- 

sacanthum 8. and onthe 6 others E. intermedium Led.? In the 

"Flora'’ they (Kultuk species) are referred to E. redowskii which Bunge, 
De Candolle and Ledebour up to Krylov identified without any particular 

substantiation with E. intermedium Ldb. In the Ledebour Herbarium 

one specimen bears the name E. redowskii (709.6) and another the name 

E. anisacanthum (709.3). Ledebour perceived typical characters when 

he wrote: ''caule a basi ramoso... calycibus demum patentissimis pedi- 
cello erecto plus duplo longioribus. ...'' What confused him was the 
additional row of spinules below the main row which in our species might be 

absent (var. uniserialis M. Pop. which he called E. redowskii), or 
the short spinules (typical E. anisacanthum) or the long ones as in 
E. heteracanthum. Var. uniserialis M. Pop. type: Baikal, eastern 

shore, between 53 and 55° N., Barguzin, near settlement, fruit, 5 VIII 1928, 

V.N. Sukachev, et al., No.1759. 

The typical characters of the species are: 1) comparatively low plants, 

15—30cm high; 2) stem markedly branching from base or the middle; 
3) leaves broad, flat, usually short, nearly horizontal, green; 4) calyx lobes 

markedly elongating in fruit, horizontally spreading (stellately); 5) areola 
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of nutlet (disk) strongly broadening below, ovate, typical for E. inter - 
medium; 6) spinules of main row (at margin of disk) spreading, long, 
broad at base. 

The plants from the Lena differ slightly from those of the Baikal. They 

are 12—20 cm high, the leaves are shorter, the calyx lobes not as elongate, 

spinules of the additional row (at side of nutlets) often longer but thinner, 
transparent. This character is not always distinct. In the Lena there are 

transitions to the typical E. anisacanthum. V. Dagaeva identified the 

Lena specimens with E. heteracanthum Ldb. whose fruits are indeed 

447 similar but the leaves differ completely. I suggest that the Lena plants be 

defined as var. lenensis M. Pop.; type: Amga, source of the Aldan, 

flowers, fruit, 3 VIII 1902, Olenin (3 sheets—615 and626). It is also known 

from Verkhoyansk (24 VI 1913, Mikhailov). There is an isolated locality 

of a typical population of L. anisacantha between the Middle and Lower 

Kolymsk (24 VII 1876, Avgustinovich), which Trautvetter identified as 
E. redowskii var. typica Rgl. It is very likely that this species was 

described under the name Myosotis redowskii Hornemann (1813), 

which was later renamed Echinospermum redowskii Lehm. (1818) 
and also Lappula redowskii Greene; neither the descriptions by the 

authors nor the exact locality of Myosotis redowskii (hab. in Imp. 

Ruth. Missa ex Moscovia sub hac nomine, Horn.; in Ruthenia, Lehm.) make 

it possible to draw a definite conclusion about Myosotis redowskii. 

The name was apparently given by Fischer but the specimen was not pre- 

served. Our species is closely related to L. intermedia (Ldb.) M. Pop. 

but differs completely in the leaves, calyces and the second row of spinules 

on the nutlets. L. intermedia is more closely affined to L. consan- 

guinea whereas L. anisacantha is genetically differentiated from it. 

18. L. consanguinea (Fisch. et Mey.) Girke in Engl.— Pr. Pflanzenf. 

Wee si (lem) One ery Wl Zapiusib. a lX<,. 22445 eZakir. | Burachna Zeravsht 
(1931) 20.— Echinospermum cons anguineum Fisch. et Mey. Ind. 

Sem. Hort. Petrop. V (1838) 35; Bunge in Del. Sem. Hort. Dorpat. (1840) 
Vill (in clave); DC. Prodr. X, 137; Iidb. Fl. Ross. Ill, 157.— Lappula 
echinata var. consanguinea Brand in Pflanzenr. IV, 252 (1931) 
140, = Ik, SSIQUIMABA Wee, MISA Ce iniclnyel IuSins io Wiley, Ill, Men, IW, 2 

(1913) 176, ex parte. 
Annual and biennial; stem erect, high, in biennial individuals frequently 

40—60 cm high, in the annuals thin, 20—40 cm high, usually single, erect, very 

rarely 2—3 stems produced from root, simple, usually densely leafy, short- 

paniculate-branching above, sometimes subcorymbiform very weak speci- 

mens bearing only one terminal fork of racemes; branches obliquely 

ascending; leaves lanceolate or lanceolate-linear, in weak individuals 

broadly linear, ascending, 2—5 cm long, 3—8 mm wide, lower leaves slightly 

spatulate, i.e., tapering at base, obtuse, median and upper leaves sessile, 

obtuse or acute, usually flat,1-nerved, like stem sparsely spreading-hairy 

at both surfaces, grayish. Racemes at ends of all branches and in terminal 

fork, not strongly elongating in fruit but loosely fruited, 5—10 cm long, with 

small linear bracts; pedicels thin, rather short, the lower 2—3 mm long, 

erect, Ssemi-appressed-hairy; calyx in flower, ca. 3mm long, semi- 

appressed-hairy, with linear acute lobes elongating to 4—5 mm in fruit and 
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stellately spreading; corolla blue, hardly longer than calyx, ca. 4mm, 

limb campanulate, 3mm across, with ovate-rounded lobes. Fruit globose- 

ovoid, ca. 3—3.5(4)mm high (diameter); nutlets rather abruptly broadening 
below, thus their lower parts tightly adjacent and the upper narrow parts 

forming between them deep oblong pits or depressions typical for this 

species, sides of nutlets (in depressions) smooth, shiny; disk oblong, obtusely 

white-tuberculate, rimmed at margin with ascending thick white line bearing 

short, ca. 1 mm, thin, declined or erect anchorlike spinules in one(main) row, 
below mainly in the lower expanded part of nutlet-sides 1—2 more rows of | 

shorter, thicker, anchorlike spinules often becoming tubercles; style pro- 

truding above apices of nutlets for 1mm as a thin point (also characteristic). 

May—June. (Plate XXII, Figure 9.) 
Mainly in and near weedy and ruderal places, fields, fallow lands. Huro- 

pean part: Bl.; Caucasus: Dag. and E. Transc.; West Siberia: Irt., Alt., 

U. Tob.; East Siberia: Ang.-Say. (southern part); Centr. Asia: particularly 
Balkh., Dzu.-Tarb., less common in Ar.-Kasp., T. Sh., Pam.-Al. Gen. 

distr.: Hungary, Mongolia, Dzu.-Kash. Described from Altai. Inthe 

description of the original there is the note: ''in regionibus altaicis, '' which 
is repeated by De Candolle with the addition: (Bunge); in Ledebour: ''in Sibiria 
altaica: in insulis fl. Lepsa deserti soongorokirghisici (Kar. et Kir.)". 
Type in Leningrad (difficult to identify: cultivated specimens with inscription 

E. consanguineum, Altai). ; 

Note. This problematic species is undoubtedly very close to the more 

southern L. echinata. It would probably be more accurate to consider 

L. consanguinea as the phylogenetically original species (form) from 

which the ruderal-segetal northern L. echinata was derived. The main 

difference in the nutlets is that in their upper, tapering half there is only 

one (main) row of spinules and the sides of the nutlets here (facing the pit 
between them) are smooth; the additional row of short, tubercled, anchor- 

like spinules is under the main row at the lower sides. In addition L. con- 

Sanguinea is more delicate and thinner than L. echinata, its leaves 

narrower and its habit in general more xeromorphous. Krylov (Fl. Alt. IV, 

900 and Fl. Zap. Sib. IX, 2243) confused it with L. anisacantha (Turcz.) 

M. Pop. and partly with L. intermedia. Kuznetsov identified the Cau- 

casian specimens of L. sanguinea with L. anisacantha although he 

vaguely suspected that they might be L. consanguinea (see Note, op. cit., 

pp. 179-180). Finally, Turchaninov himself confused his L. anisacan- 

449 tha with L. consanguinea and L. intermedia So that it is not 

surprising that L. anisacantha was not clear for Krylov. The relation 

between these two species is so close and there are several intergrades 

between the taxa, in the complex of L. echinata —L. consanguinea — 

L. intermedia; it is not always possible to refer a particular specimen 

to one or the other of these three Species. 

19. L. echinata Gilib. Fl. lithuan. (1781) 25; Exerc. phyt. I, 39; Kuzn. 
in Mat. Fl. Kavk. IV, 2, 171; Brand in Pflanzenr. IV, 252, 137 (var. eu- 

echinata Brand); Kryl., Fl. Zap. Sib. IX, 2242.— Myosotis lappu- 
Vai Spupl. Gis) 3h ede 21389) siViews quia riolsiashetza Obsqabor 
II (1791) 9.— Lappula myosotis Moench, Meth. (1794) 417.— Echi- 
nospermum lappula Lehm. Pl. Asperif. II (1818) 121; Ldb. Fl. alt. 
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ik, USS IDC, IRieOCies 255 USGs Ieelos IM isoisisig IO Ik55)3 Slowagsullec, Jb Il 

Davee UGA, lle ZMbes INV OWS 1s, Siopelelipie()isiiblian Isyelalo, Jel (Greeting, bee 

(1832) 345.— E. casanense (casanicum) Wirzen, Geogr. pl. Casan. 
(1839) 84 et in Flora, XXV (1842) 568.— E. ispahanicum Boiss. Diagn. 
pl. nov. or. ser. 1, XI (1849) 123.— E. triseriale Bge. Ind. Sem. 
Hort. Dorp. (1840) VIII (in clave). — Ic.: Rehb. ic. Fl. Germ. XVIII, tab. 
Cele Oe oe Meee oe tab. sa. I etit. ol 00bs is 099Kand 

3098.— BExs.: GRE; No.328; Fl. exs: Austro-Hung. No: 3706. 

Biennial, rarely annual; stem usually single, 30—80 cm high, thin or thick 

depending on height and robustness of plant, sparsely semi-spreading- 

hairy, branching only in upper third with rather strongly divaricate branches; 

leaves 3—8(10)cm long, 4—12 mm wide, lanceolate or lanceolate-linear, 
dense, erect or declinate, obtuse, flat or rarely longitudinally plicate, more 

or less densely spreading-hairy, greenish, often only above, sometimes 

grayish, with nearly contiguous hairs, lower leaves tapering at base, median 

and upper leaves sessile. Inflorescence short-paniculate, sometimes sub- 

corymbiform, with several lateral branches depending on robustness of plant; 

fruiting racemes 10—15cm long, not very loosely fruited, with linear, rather 

long bracts; pedicels rather thin, erect, the lower 3—4mm long, the median 

1—3 mm long; calyx in flower 3 mm long, lobes linear, obtuse, reaching 

5—6 mm in fruit, stellately spreading below; corolla blue, 4—4.5mm long, 

with funnel-shaped-campanulate limb up to 4mm wide, with ovate-rounded 

lobes; fruit globose-ovoid, 3—4mm across; nutlets ovoid (viewed from the 

back), sides of nutlets tuberculate; disk oblong or even oblong-lanceolate, 

usually covered with large white tubercles bearing at apex a capilliform 

short point, rarely disk smooth or only tuberculate along keel; spinules at 

margin of disk (main row) rather flat, curved or upright, 6—7 at each side, 

450 1—1.5 mm long, with anchorlike tip, spinules of second row (below the main 

row at sides of nutlets) nearly as long as spinules of main row or /4—'/ the length, 
usually extending to apex of nutlet, sometimes a third ventral row present with 

shorter spinules; styles nearly hidden among nutlets, the largest exserted for 

one-half, rarely more; deep pits between upper parts of nutlet apices as in 

L. consanguinea absent. May—July. (Plate XXII, Figure 10.) 

Weedy places, fields, roadsides, fallow lands, overgrazed steppes, ravines 

and river gravels.— European part: nearly everywhere except for the Far 

North; Caucasus: everywhere; Siberia: everywhere except for the Arctic 

and high latitudes (subarctic) Far East: Uss., Sakh. (introduced, rare); 
Centr. Asia- Ar.-Kasp. (only Aral Sea), Balkh. (N.), Dzu.-Tarb. Apparently 
accidently introduced into Farab (Gol'bek). Gen. distr.: Med., Centr. Eur., 
N. Am. (introduced), S. Africa (introduced). Described from Latvia 
(Zhiliber). Type in Paris. 

Note. The original populations were restricted to steppes from which 

they penetrated deep into Central Europe with the development of agriculture. 

In that area it is now regarded as a nuisance. 

Kuznetsov distinguished the varieties triserialis (Trautv.) Kusn.; 

Belappullanvare briserialis vrrautve (in Bulle Soc. Nat. Moses 5oOCkx; 

II (1866) 423) with 3 rows of spinules at least in the lower part of nutlet; 
var. biserialis Kusn. (typical for Europe), with 2 rows of nearly equal 

spinules; var. squarrosa (Retz.) Kusn., with elongate, divaricate branches 
of stem, long recognized in Western Europe. These are only variable 
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forms without geographical differentiation. West European botanists have 

tried to distinguish many others (cf. Hegi, 1.c. 2139-40). 
Prominent among the material from Siberia was var. sibirica M. Pop. 

(L. sibirica M. Pop.).— Nutlets with very many, rather delicate long 

spinules up to 2mm; because of the copious spinules the fruits appear to 

be rather large, ca. 5mm across, ovoid, the disk broader, ovate, with distinct 

keel of larger tubercles. The habit of the plant is unique, branching from. 

below with stiff long branches, 30—40cm high. Fruiting racemes very 

loosely fruited. Hairs gray, semi-spreading; leaves broadly linear. Trans= 

baikalia; basin of Barguzin River, on hills of Bol'shoi. Tuloto, fruit, 22 VI 

1911, Zhukova, No. 95 (2 sheets); Barguzin highway between the post offices 

of Novo-Kurbinskaya and Karymskaya, Atsagatskii Datsan, abandoned 

pastures, fruit after flowering, 6 VII 1913, Poplavskaya, et a., No. 1462. 

451 Series 9. Tianschanicae M. Pop.— Corolla large, Myositis -like, with 

flat limb 4—6—8mm across. Nutlets with 2 rows of spinules in the lower 

part, the main row of long spinules longer than width of disk, sides and disk © 

of nutlets tuberculate-spinous. Style thin, more than 1mm long but pro- 

truding very little over nutlets and covered by upper apices of spines. 

Differing from the preceding series by the flat limb of the large corolla 

(Myositis -like flower), from the following by the appressed-silky and 

spreading-gray hairs, from the series Microcarpae by the short style pro- 

truding very little above nutlets. 

20. L. tianschanica M. Pop. et Zak. in Bot. mat. Gerb. Bot. inst. 

AN SSSR, XIV (1951) 317.— Echinospermum macranthum Lipsky 
in Tr. Bot. Sada, XXVI(1910) 563, quoad specimina citata omnia, non 
Ldb. 

Biennial; stem usually single (rarely few from one root), erect, 40—60 cm 
high, robust, spreading-hairy below, appressed-hairy above, branching in 

upper part with weak, short branches diverging at 45°; rosetted radical 

leaves withering at fruiting, spatulate-lanceolate, 5—10cm long; cauline 

leaves lanceolate to lanceolate-linear, median leaves 3—6 cm long, 4—8(10) mm 

wide, flat, rather soft and strongly declined from stem, acute, greenish, 

sparsely long-hairy with hairs borne on tubercles on upper surface of leaves, 

sometimes slightly grayish and more densely hairy. Fruiting racemes 

loosely fruited with one-sided fruits, weak, 10—15 cm long; bracts small, 

linear or lanceolate; pedicels thin, rather long, the median ca: 3 mm, the 

lower up to 5mm long, declined-drooping; calyx in flower 2—3 mm long, 

semi-appressed-bristly, with linear acute lobes reaching 4mm in fruit 

and usually stellately spreading; corolla Myositis -blue, tube as long as 

calyx, limb large, nearly flat, 6—8 mm across, with obovate lobes; scales 

large, bluish; fruit ovoid or globose-ovoid, ca. 3—3.5 mm high; nutlets 

ovoid-oblong, disk oblong, with row of few short anchorlike spinules along 

keel, at sides of this row finely and acutely white-tuberculate, along margin 

with 1 (main) row of spreading, rather long (1—1.5 mm), delicate, often 
bluish spinules broadening slightly at base and not contiguous, another row 

of half as long anchorlike spinules not extending to nutlet apex at the 

acutely white-tuberculate sides; style thin, 1—1.2 mm long, slightly (0.5 mm) 

elevated above nutlets, not exceeding upper spinules of main row. May—June. 
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Stony and rocky slopes in the spruce forest belt.— Centr. Asia: Dzu. - 

Tarb. (Dzungarian Ala-Tau), T. Sh. Gen. distr.: Dzu.-Kash. (Kuldja). 

Described from Zailiiski Ala-Tau (basin of Malaya Almaatinka near Alma- 

Ata, Gorodetskii, 13 VI 1916, No. 253). Type in Leningrad. 
Note. Forms with reduced spinules of the main row are transitional 

to L. microcarpa and often grow alongside the typical forms northeast 

of Zailiiski in Dzungarian Ala-Tau. 

21. L. tadshikorum M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

GY (Hi) SLO. 

Biennial; stem rarely single, usually 2—3 from one root, erect, (25)30—50 cm 

high, rounded, robust, not very thick, spreading-hairy below, semi-appressed 

or appressed-hairy above and rather coarsely bristly-hairy, branching in 

upper part with thin, sparse branches ascending at 45°; radical rosette 

drying up towards fruiting, rather dense, the leaves (judging by the remnants) 

lanceolate-spatulate, 3—5(7)cm long, spreading, not very densely bristly - 

villous; cauline leaves lanceolate-linear or linear, median leaves 2—3(4)cm 

long, 2—4(6)mm wide, rather densely spreading -bristly-hairy (hairs or 

bristles borne on large tubercles), grayish, acute or obtuse, flat, rather 

declinate, deciduous. Inflorescence loosely paniculate; fruiting racemes 

3—7 cm long, loosely fruited, with linear, small, inconspicuous bracts; 

pedicels 1—2—3 mm long, erect, thick; calyx in flower 1—1.5mm long, 

lobes linear, 2mm long, stellately spreading in fruit; corolla blue, small, 

with slightly campanulate limb 4—5 mm across; fruit subglobose or globose- 

ovoid, 2—3 mm high; nutlets ovoid, finely spinous-tuberculate at sides; disk 

oblong or ovate, usually with 3 anchorlike spinules along median line, other - 

wise finely spinous-tuberculate, the main marginal row with 1—1.2mm 

long curved spinules, 3—4—5 at each side of disk (spinules sometimes 

reduced to 0.5mm), the lateral row with few spinules half as long as 

spinules of main row, usually not reaching apex of nutlet; style hardly pro- 

truding above apices of nutlets, not exceeding apices of spinules of main 

row. June—July. 

Stony and rocky slopes or gravels of dry riverbeds in the subalpine and 

steppical mountain belts.— Centr. Asia: T. Sh. (W.), Pam.-Al. Gen.distr.: 

W. Himalayas. Described from the Upper Zeravshan valley (natural 

boundary Archa- Maidan, fruit, flowers, 29 VIII 1925, No. 140, Dubyanskii 

and Bazilevskaya). Type in Leningrad. 
Note. Among the numerous herbarium specimens from Alai valley, 

many have white corollas, possibly due to desiccation. The spinules in 

the main row of the high mountain Badakhshan specimens are often re- 

duced so that the fruit resembles that of L. microcarpa but it is 

easily distinguished by its globose shape and short style. The Pamir 

specimens are low, very gray, outwardly just slightly resembling the 
typical L. tadschikorum; they might be separated into a variety but 

transitional forms between them and the type are quite common. 

The W. Tien Shan specimens (Chatkal Range, Aflatun River, Litvinov, 

and Talass Ala-Tau, Karagoin Gorge, Minkvits) resemble L. tianschanica 

in height (ca. 50cm), but the pedicels are short and the flowers small. 

There seems to be a disjunction in the distribution area between L. tian - 

schanica and L. tadshikorum along the Talass line in the western 
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PLATE XXII. Nutlets of species of Lappula, dorsally and ventrally: 1—L.spinocarpos (Forsk.) Aschers.; 

2—L. concava F. Mull. (for comparison); 3— L. marginata (M.B.) Girke.; 4—L. macrantha (Ldb.) 

Girke.; 5—L.semiglabra (Ldb.) Girke.; 6—L. patula (Lehm.) Aschers.; 7—L. stricta (Ldb.) Girke.; 
8—L. anisacantha (Turcz.) Gurke.; 9—L. consanguinea (Fisch. et Mey.) Gurke.; 10 —L. echi- 

nata Gilib.; 11,12—L.microcarpa (Ldb.) Girke.; 183 —L. heteracantha (Ldb.) Girke.; 

14—L. drobovii M. Pop. 

338 



456 

part of Aleksandrovskii Range. There is no doubt, however, that these two 
species are vicarious. Perhaps they should be regarded as hybrids of 

Microcarpae X Multiseriales between which they are unquestionably inter- 

mediate: their corolla is like that of Microcarpae and their nutlets and 

style like Multiseriales. If they are hybrids they originated far back, in 

the Pleistocene and perhaps in the Pliocene. This is not a modern hybrid- 

group. L. rupicola Zak. (Bot. mat. Gerb. Bot. inst. AN SSSR, XIII 
(1950) 41) should be referred to this species. 

Series 10. Rupestres M. Pop.— Nutlets with one row of short spinules 

along margin of disk, margin hardly distinct as a thick line-ridge. Style 

short,nearly completely hidden among apices of nutlets, separate from gyno- 

phore. Corolla with flat or nearly flat limb 4—8mm across. Related to 

Microcarpae from which it is distinguished by the short style; less close 

to Strictae from which it is distinguished by the Myosotis-type corolla 

with rather flat limb. Restricted to the northeastern part of Central Asia, 

mainly in the Central Kazakh hills and the adjacent parts of Tarbagatai and 

Dzungarian Ala-Tau. 

22. L. rupestris (Schrenk) Glirke in Engl.— Pr. Pflanzenf. IV, 3a (1897) 
107.— Echinospermum rupestre Schrenk in Bull. phys.-math. 

Acad. Pétersb. II (1842) 194; DC. Prodr. X, 140; Ldb. Fl. Ross. III, 161; 

Pipsiceeieh te BOtamoada, SOO oGo4——s Ealpipulban mad car oicialim pia, (leds) 

Gtrke var. brachycentra (Ldb.) Brand in Pflanzenr.,1V, 252 (1931) 

LES = IPCIMUMOBI Sie wa Vis ALG WO Ge wii IWCld, Ve UDA SwieS igi. 

in Tr. Bot. Sada, V (1876) 623 et VI, 343, ex parte. 
Probably biennial, not annual; entire plant gray-appressed-sericeous; 

stems few from a single root, thin, delicate but rigid, appressed-gray-downy, 

10—30cm high, nearly simple, sometimes only in inflorescence with 1—2 

branches besides 1—2 terminal ones; rosette of radical leaves small but 

distinct, preserved during flowering, withering at ripening of fruit; leaves 

of rosette 1—3 cm long, spatulate-linear or rarely spatulate-lanceolate, 

obtuse, usually flat; cauline leaves linear and usually slightly spatulate, 

0.5—l1cm,rarely up to 1.5cm long, 1—3 mm wide, obtuse, slightly sericeous 

with appressed hairs, spreading-ciliate only beneath along margin. Racemes 
short in flower but rapidly elongating, 3—5 (to 7)cm long in fruit, ascending, 

leafless, with fruits distant; pedicels thin, erect, appressed-gray-downy, 

distinct but not long, the lower 3—6 mm long; calyx in flower 2mm long, 

appressed-gray-hairy (downy), lobes linear-oblong, obtuse, lobes up to 3mm 

long in fruit, upright not curved below; corolla blue, rather large, in the first 

(largest flowers) up to 8mm across, in the last 5—6 mm, limb rotate, lobes 

of limb ovate, rounded at apex, the tube shorter than calyx; nutlets 2.5mm 

long, ovoid-oblong, trihedral in cross section, turning blue in upper part, 

sides and back densely covered with small white tubercles, cliff margin of 

disk sharply outlined, smooth, with very few, very short appressed anchor- 

like spinules, sometimes nearly tubercles without anchor-tip; style short, 

protruding above nutlets for about 3mm. May—June. (Plate XVIII, 

Figure 1.) 
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Stony slopes of cone-shaped mountains.— (Centr. Asia: Balkh. Ulu- 

Tau Mountains). Endemic. Described from Ulu-Tau Mountains (Schrenk, 

7 VI 1842). Type in Leningrad. 
Note. Lipskii's observations about this species, except for the ones 

referred to the closely related E. brachycentrum Ldb. (see Lipskii, 

Op. Cit. 553—500)) are essentially ‘correct. Typical Lb) Gupestris) is 

endemic to the Ulu-Tau Mountains, but there are forms growing very close 

to it in the adjacent areas of Altai (south of the Irtysh) Tarbagatai and 
Dzungarian Ala-Tau that hardly deserve specific status. The form growing 

in Karkaralinsk Mountains (Korzhinskii, Kucherovskaya) has partly winged 

nutlets. Shipchinskii collected a form near Ayaguz (Sergiopol) in the 
mountains of Ak-Dzhumak and Akchetau, very similar to the Ulu-Tau one 

except that the surface of the nutlets is scabrous and acutely tuberculate 

(f. tarbagataica M. Pop.) instead of having white, distinctly separate 

obtuse tubercles. Alongside this form there is a specimen with a broad, 

blue, dentate wing around the nutlet exactly as in Lepechiniella. 

Apparently relating tof. tarbagataica is the specimen from the Ak- 

Chavly Mountains (20 V 1840, Karelin and Kirillov) which these collectors, 

and later Ledebour, accepted as E. brachycentrum Ldb. Its nutlets 

are not ripe enough to determine the texture of their surface reliably. A 

similar form (var. alatavica M. Pop.) collected in the mountains of 
Dzungarian Ala-Tau appears to be perennial, with ligneous branches of 

rootstock broadly cespitose. The texture of the nutlet surface is more 

reminiscent of the typical form (Ulu-Tau) but the spinules along the margin 

of the disk are elongate, often outcurved, some nutlets being amazingly 

surrounded by a dentate wing as in Lepechiniella. — Near Lepsinsk: 

Dzhaman-Tas Mountains, rocks, fruit, 20 VIII 1930, Rodin, No. 490 and the 

former Kopal'sk county; Suyuk-Tyube Mountains, flowers, fruit, 17 VI 1909, 

Lipskii, No. 1643. 

With respect toE. brachycentrum Ldb., at least the plant drawn 

in "Ic.pl.'' Plate 302, which is annual, high and broadleaved, has obviously 
nothing in common with E. rupestre Schrenk. Lipskii was quite right in 

this connection. The original plant of which the drawing by Ledebour was 

made is not in the Herbarium of the Academy of Sciences, apparently it was 

in Berlin. What remained in the Herbarium, and was referred to by Lipskii, 

is Ledebour's unnamed specimen before flowering (more likely it is E. mi- 

crocarpum). I believe it is not an original specimen and that Lipskii 

was wrong in asserting that Ledebour had neither the flowers nor the fruit 

of E. brachycentrum. In Plate 32 it is seen that the specimen had 

fruit. 

23. L. sericata M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, XIV 

(1951) 320.— Echinospermum microcarpum gp. minimum Rel. 

in Tr. Bot. Sada, VI (1880) 343.— E. polymorphum y. minimum 
Lipsky in Tr. Bot. Sada, XXVI (1910) 551. 

Perennial; plants forming dense but small cushions apparently in rock 

crevices; branches of rootstock 2—10 in number, short, appressed, rather 

thick, because of the black, elongate, tight relics of last year's petioles, 

bearing above bundles of many radical leaves and floriferous low stems; 

leaves of radical bundles (rosettes) narrowly linear, sometimes subfiliform, 
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rarely slightly dilated above, slightly spatulate, 2—3 cm long, 0.6—2 mm 

wide, very densely gray-sericeous with straight tight hairs, without 

spreading cilia at margin, gradually slightly broadening at base, this 

dilated part preserved on branches after withering of leaves; stem 5—12cm 

high, thin, usually ascending, rarely erect, gray, with tightly appressed short 

hairs, simple, sometimes bearing at apex only a paired (fork) terminal 

cyme dichasial (inflorescence); cauline leaves narrowly linear, 0.6—1.5 cm 

long, erect, like the radical obtuse, sericeous-gray. Racemes (or the 2 

racemes in form of fork on higher stems) 2—5 cm long in fruit, erect, with 

very small linear bracts, not very loose; pedicels short, 1—2 mm long, thick, 

erect; calyx in flower 2mm, lobes obtuse, appressed-bristly, linear, hardly 

elongating in fruit and firmly appressed to lower part of fruit; corolla blue, 

limb broad, flat, 5—7 mm wide, with large ovate-rounded lobes; fruit ovoid- 

oblong, 2.5mm high; nutlets ovoid; disk oblong, like sides densely and finely 

spinous -tuberculate, along the low elevated margin with small sparse erect 

spinules (0.2—0.5 mm long) with anchorlike tip, spinules in the two rows not 

reaching apex of nutlets; style rather small (0.5mm) exserted above apex 
of nutlets. June—July. 

Rocks or stony slopes in the spruce forest belt (steppe) and the subalpine 
belt. — Centr. Asia; Dzu. Tarb. (Dzungarian Ala- Tau, upper reaches of 

Talka River near Lake Sairam-Nor). Gen. distr.: Kuldja (1,500—3,000m, 
22 VII1 1877, Regel'). It might probably be found beyond these boundaries, 

in the adjacent parts of Dzungarian Ala-Tau and E. Tien Shan (south of 

the Ili River). Endemic. Described from the indicated locality. Type in 

Leningrad. 

24. L. glabrata M. Pop. ex Pavl. in Bot. zhurn. XXX, 4 (1945) 191 et 

in herb. 1938; Bot. mat. Gerb. Bot. inst. AN SSSR, XIV, 322. 

Biennial or perennial; root thin, short, vertical, bearing rosette of leaves 

at apex producing several (or few) floriferous stems; plants green, sub- 
glabrous, when young sparsely covered with short appressed straight hairs 

or bristles borne on small (later large) tubercles; leaves of rosette spatulate, 

wide-oblong above, up to 8-10 mm wide, 3—6 cm long, flat, obtuse, drying 

early; stems 10—20 cm high, thin but rigid, simple or branching above; 

cauline leaves oblong-linear or lanceolate, 1—3 cm long, obtuse, sessile, flat. 

Racemes short; flowers rather large or small (the Korzhinskii specimens 

in the USSR are small); calyx 1.5—2 mm, with obtuse broadly linear lobes; 

corolla blue, with rather flat limb (ca.3—4mm across); pedicels thin, erect, 

short, 1—2 mm long; calyx-lobes in fruit ascending, covering fruit; fruit 

459 oblong, nearly prismatic, ca. 2—2.5 mm high; nutlets oblong, with finely 

tuberculate sides; disk oblong, finely tuberculate-shagreen, the margin 

elevated as a line beset with short incurved spinules with anchorlike tip 

(spinules ca. 0.2mm long); style short, ca. 0.5 mm, hidden among apices 

of nutlets. June. 
Granite cliffs in crevices. — Centr. Asia: Balkh. (only in Bektau-Ata 

Mountains, 4 VI 1937, Dmitrieva-type; including flowers, fruit, 7 VII 1890, 

Korzhinskii — very small depressed specimens). Endemic. Described 

from the indicated locality. Type in Alma-Ata, cotype in Moscow, topo- 

type in Leningrad. 
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25. L. korshinskyi M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 
XIV (1951) 323. 

Perennial; plants forming tufts; roots thin, short, vertical, bearing short 

branches at apex of the somewhat branching rootstock, branches 1—2(3)cm 

long, covered with black scales (relics of last year's leaves); tufts ca. 

10 cm across, consisting of few (up to 10) approximate bundles or rosettes 
of radical leaves, the leaves 5—10cm long, up to 8—10mm wide, lanceolate- ~ 

Spatulate, flat, obtuse, not very densely gray- or even greenish-sericeous, 

with completely appressed straight hairs; stems numerous, 5—10 from one 

tuft, rather robust, arcuately ascending or erect, 30—45 cm high, at onset 

of flowering 20—25 cm high, densely leafy, leaves 15—20 on stem, appressed- 
hairy, branching only in inflorescence; cauline leaves lanceolate, slightly 

tapering at base, obtuse, flat, declined, sparsely appressed-hairy-sericeous 
at both surfaces. Racemes dense in flower, in fruit 5—10cm long, with small 

linear bracts; pedicels thin, short, 1—2 mm long, erect, appressed-downy; 

calyx in flower 2—3 mm long, sericeous, with linear obtuse lobes, elongating 

to 3—4mm and loosely appressed to fruit, shorter than fruit or as long; 

corolla blue, Myositis-like, with short tube and nearly flat limb 6—8 mm 

wide, lobes ovate-rounded; fruit ovoid, 2.5 mm long; sides of nutlets tuber- 

culate, bearing an additional row of very short anchorlike spinules, nearly 

tubercles, below the main row; disk oblong, dark, with a tuberculate low 

keel sometimes with small spinules, sparsely and finally tuberculate at 

sides of keel, an extended line ascending along margin of disk bearing short, 

0.2—0.4mm, distant, anchorlike spinules, 4—6 at each side; nutlets oblong, 

style thin, 0.5 mm long, elevated above nutlets for 0.2—0.5mm. June. 

Cliffs, stony slopes, 2,000—2,500 m. — Centr. Asia: T. Sh. (Fergana Range, 
River Uyunkur-Su, bluffs, fruit, 14 VIII 1895, Korzhinskii, No. 3850, type; 

natural boundary, Kenkol Sovkhoz Kyzyl-Ungur, flowers, 17 VI and 29 VI 1945, 
Matveeva, Pokrovskaya). Endemic. Described from Fergana Range. Type 
in Leningrad. 

26. L. aktaviensis M. Pop. et Zak. sp. n. in Addenda XVIII, 622. — 

Biennial; root vertical, thin; rosette of radical leaves drying at fruiting, 

dense, the leaves rather broadly spatulate, obtuse, ca. 3 cm long, up to 5-6 mm 

wide at apex, rather densely, semi-spreading-hairy and gray-sericeous- 

hairy at least beneath, sparsely bristly above, bristles borne on large tuber- 

cles; stems 15—20cm high, robust, erect, gray-hairy, with thin, short branches 

diverging at 45° in upper part or nearly at base, paniculate; cauline leaves 

ca. 1 cm long, broadly linear, obtuse, declined, gray, with semi-spreading 

bristly hairs. Fruiting racemes 3—5 cm long, dense, paniculately arranged; 

pedicels 1—2 mm long, appressed-downy, erect or slightly curved; calyx in 

flower 1—1.5mm long, appressed-gray-downy, lobes obtuse in fruit 1—1.5 mm 

long, appressed to base of fruit; corolla blue, apparently with flat limb 3 mm (?) 

in diameter (I saw only the one last flower on a specimen with ripe fruit; 

flowers distinctly reduced, probably twice smaller than the normal); fruit 

oblong, 2.5—3 mm high; nutlets oblong, all nutlets with small spinous tuber- 

cles, spinous-shagreen, sides vertical, finely spinous tuberculate; disk 

lanceolate-oblong, keel-line with small few anchorlike spinules, sometimes 
without any, spinules above disk extending laterally from keel, margin of 

disk thin, elevated, bearing 7—8—9 short, rather dense, erect, 0.2—0.5mm 
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long anchorlike spinules in one row at each side; style nearly absent; 

stigma subsessile on gynophore and completely hidden between free apices 

of ripe nutlets. April—May. 

Stony cliffs in the semi-desert belt.— Centr. Asia: Kyz. K. (Ak-Tau 
Mountains, steep slopes, fruit, 3 VI 1932, Nikitin and Mikhailova, No. 145). 

Endemic. Described from indicated locality. Type in Leningrad. 

Note. This plant is reminiscent of L. microcarpa in habit and 

nutlets, but owing to the complete absence of a style it should be separated 

from the group Microcarpae. This may possibly be just an anomolous 

individual of L. microcarpa, yet taking into account the fact that in the 

hills of Kyzyl-Kum there are many differentiated types, this might be an 

endemic species (or race of L. microcar D2) 

Series 11. Microcarpae M. Pop.— Corolla with flat limb,Myosotis 

like. Nutlets oblong, with 1—2 rows of short anchorlike spinules along 

margin of disk. Style long, elevated highly above apices of nutlets. Usually 

biennials. Leaves linear. Hairs gray, adjacent. Nearly the entire ancient 

Mediterranean area from Altai to Spain and Morocco. 

27. L. barbata (M. B.) Girke in Engl. — Pr. Pflanzenf. IV, 3a (1897) 
107; Brand in Pflanzenr. IV, 252, 140.— Myosotis barbata M.B. 

Fl, taur.-cauc. 1(1808) 121.— Echinospermum barbatum Lehm. 
Pl. Asperif. I1 (1818) 128; DC. Prodr. X, 137; Ldb. Fl. Ross. III, 156; 
Boiss. Fl. or. 250.— Myosotis saxatilis Pall. in Nova Act. Petrop. 

(1792) 306, Tabl. taur. (1795) 47,nom.nud.— Echinospermum saxa- 
Pew VieLtSt. lev aspio Ullvamis acai lat SaieuismaeinaelVlat a. Hele Kaw kes olen 2 

(1913) 183.— Echinospermum filiforme Godet. in DC. Prodr. X 

(1846) 140.— Ic.: M.B. Cent. pl. rar. (1810) tab. 36.— Exs.: Fl. cauc. 
exs. No. 348. 

Biennial; stem single, rarely few from one root, (30)40—60(70) cm high, 
erect, delicate, thick in large individuals, usually branching in upper part, 

paniculate, appressed-short-hairy, grayish; radical rosette withering at 

fruiting, leaves 3—7 cm long, lanceolate-spatulate, 5-8 mm wide below apex, 

obtuse, spreading-villous-hairy, gray; cauline leaves lanceolate or broadly 

linear, usually flat, 2—5 cm long, 3—8 mm wide, obtuse, grayish or gray, with 

semi-appressed antrorse hairs, spreading-ciliate at margin. Fruiting 

racemes elongate, 5—20cm long, with small, indistinct, linear bracts; 

pedicels erect, 2—5 mm long, appressed-downy; calyx in flower 2mm long, 

appressed-downy, with linear lobes little elongating in fruit (up to 4mm), 
ascending and loosely embracing fruit; corolla Myosotis -like, 

blue, the tube shorter than calyx, ca. 2 mm long, limb nearly flat, 

rotate, 6—8 mm across, with ovate-rounded lobes; fruit ovoid, 3—3.5 mm 

high, crowned by thin style raised above apices of nutlets for 1—1.5 mm; 

nutlets dorsally triangular-ovoid, disk and sides sparsely or densely 

finely tuberculate, disk triangular-ovate, with median keel of large tubercles, 

margins ascending, thick, with one main row of rather long, 1—2 mm, thin 

spinules, 4—6 at each side, slightly dilated at base, adjacent, curved or erect, 

below this row at the sides an additional row of shorter, sometimes tubercle- 

like, but still anchorlike spinules, sometimes developing only at lower half 
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of nutlet, sometimes spinules of main and lateral rows reduced to 

462 0.5—0.7 mm, to tubercles along margin of disk (form similar to L. bra- 

ehy cent ray and) Je.) mplca@cartepa) yap elume: 
Stony slopes, rocks, in the lower mountain belt, rarely in oak forests. — 

European part: Crim. (southern part); Caucasus: everywhere except west; 
Centr. Asia: Mtn. Turkm. (Balkhany, Kopet-Dagh). Gen. distr.: Arm.- 
Kurd., Iran. Described from the Crimea (Karasubazar) and Caucasus 
(Mozdok). Type in Leningrad. 

Note. Boissier and Kuznetsov correctly pointed out that in the texture 

of the nutlet, this species is highly variable as is the following L. micro- 

carpa. Some tubercles on the body of the nutlet are larger, some smaller, 

sometimes they cover the entire disk along whose median line there may or 

may not be anchorlike spinules. The spinules along the margin of the nutlet 

are also variable in length and density, sometimes they are reduced to 

tubercles but are larger than those on the disk and sides. This form is 

identical with the form brachycentra of L. microcarpa. Although 

there is usually a second, additional row of spinules they are not always 

visible. Contrary to Kuznetsov, a categorical distinction between L. bar - 

bata and L. microcarpa according to this character is impossible. 

Our species (L. barbata) differs from L. microcarpa by the larger 

habit (averagely of course), larger and flatter corollas, 2mm wider than in 
L. microcarpa, Style averagely 0.5mm longer. These differences are 

quantitative. The varieties virgata Kusn. and pumila Kusn., separated 

by Kuznetsov, are in my opinion of no significance. E. cariense Boiss. 

(1844) described from Asia Minor (see Note to L. microcarpa) is more 
likely a synonym of this species than of L. microcarpa. The Kopet- 

Dagh Lappula should be referredto L. barbata and not to L. micro- 

carpa because of its high growth, loose branching and loose racemes and 

larger corollas, but the fruits are slightly smaller than in the Caucasian 

Specimens and in particular the Crimean L. barbata thus approaching 

morphologically and geographically L. microcarpa. It comprises forms 

as in L. microscarpa the nutlet-spinules of which are reduced to 

tubercles (var. brachycentriformis M. Pop.); in the Caucasian popu- 

lation these spinules are often very short yet they are never reduced to 

tubercles. 

28. L. microcarpa (Ldb.) Glirke in Engl.— Pr. Pflanzenf. IV, 3a (1897) 
MOS iGbicaal, “abal Mii, IMLS ISBNS IW, 2, USS Gal. Il, Zao, Silo, IDK, ABAiAs 

Brand in Pflanzenr. IV, 252, 142, excl. syn. E. rigidum DC. ex Persia. — 

Echinospermum microcarpum Ldb. FI. alt. I (1829) 202; DC. 
Prodic ex, 140: Fiedb yr ROSS. lille il GOs aisitayy Wols) ube KWalres me Lalkeieemitnn 

Bull. Soc. Nat. Mose. XIV (1841) 715; Ldb. Fl. Ross. III, 161 (in Note 
fo) 126 MANUS wO GE wij) bin), — I, OlASACAiapinvlion elo, IM, Iso IMU 
(1846-1851) 161 (f. depauperata).— E. polymorhum Lipsky var. 

463 in Tr. Bot. Sada, XXVI (1910) 541—553 (excl. syn. E. tenue Ldb. et var. 
minimum et var. heterocarpum).— Ic.: Ldb. Ic. Fl. Ross. II, tab. 

LOSES rand, le, Cerio we Ac be 

Biennial; root thin, vertical, usually producing several stems, rarely in 

weak individuals stems single, stems thick, robust, stiff, 30—40(50) cm high, 
semi-appressed-gray or nearly white-hairy or subtomentose, spreading- 

branching from the middle or base with thin but stiff branches diverging at 
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30—45—60°; leaves linear, often slightly spatulate-linear, leaves of radical 

rosettes (withering at fruiting) more spatulate, 3—4 cm long, cauline leaves 

2—3 cm long, 2—3(4) mm wide, often longitudinally plicate, with gray or 
nearly white semi-spreading or semi-appressed hairs, spreading-long- 

ciliate along margin; all obtuse, soft, usually spreading. Fruiting racemes 

not very long, not very loose, ascending obliquely or one-sided; pedicels 

short, appressed-hairy, erect, 1—2—3 mm long; calyx small, appressed- 

gray-bristly, ca. 2mm long, lobes obtuse, hardly elongating in fruit, more 
or less spreading, corolla blue, Myosotis -like tube as long as calyx, limb 

pale blue, broadly campanulate, 5—6 mm across in first flowers, with ovate- 

rounded lobes; fruit ovoid-oblong, ca. 2mm high; nutlets oblong-triangular, 

acutely and finely tuberculate at sides and along disk; disk oblong-tri- 

angular, usually with anchorlike spinules along keel, with thin erect anchor- 

like spinules 0.5—1 mm long, along the thickened margin 3—5 at each Side; 

style thin, elevated for 1mm above apices of nutlets. April—May. (Plate 

XXII, Figures 11,12 — nutlets from the original E. oligacanthum Ldb.) 

Mountainous semi-steppe belt, stony slopes, also on loess in the southern 

oases. — West Siberia: Alt.; Centr. Asia: T. Sh., Pam.-Al. (foothills), 
Balkh., Ar.-Kasp. (Mangyshlak, scarp on the edge of the Usturt Plateau), 

Mtn, Turkm. (Badkhyz only). Endemic. Described from the southern 
foothills of Altai (Arkaul Mountains south of Semipalatinsk and from Bukh- 

tarminsk), Type in Leningrad. 
Note. This species is markedly variable, distributed over a wide and 

uncommonly naturally variegated area, but still it is impossible to separate 

different geographical races in it except possibly for the Mangyshlak popu- 

lation which is more or less closer to L. barbata thanto L. micro- 

carpa. 

The best known of the geographical races (forms) L. brachycentra 
(idb.) Gurke (1. c. 107; Kryl., Fl. Zap. Sib. IX, 2247.— E. brachycentrum 

ecb ulealtie ln Glo29).203" Mien Mia Rosse JlV,, taby.302. —. Fy vayfehimen kare. 
et Kir. in Bull. Soc. Nat. Mose. XIV (1841) 714.— Lappula tuber- 
culata Zak. Burachn. Zeravsh. (1941) 18, Figure 4) are distinguished by 
the spinules along the disk being reduced to tubercles with anchorlike head. 
These plants are universal and occur in Altai and Central Kazakh Hills up 

to Zeravshan but generally are not found among the typical forms. They 

are more inclined to stony slopes and mountains in the south than the type; 

for example there are mass collections of the typical form near Samarkand 

and Alma-Ata but not of L. brachycentra whose type is from Altai 

(between Butakova and Cheremshanka, 1826, Ledebour). This type specimen 
from which Ledebour drew Plate 302 has been lost, the only specimens 

preserved being the flowering ones from Ust!'-Bukhtarminsk. 

The characteristic form growing in Pamir and in the mountainous part 

of Badakhshan, L. paulseni (Brand) M. Pop. (L. microcarpa var. 

pamirensis M. Pop.—Oregonia paulseni Brand in Pflanzenr. 1V 

252 (1931) 186 et Fedde Repert. XXII (1925) 103), is white-tomentose- 
downy, not silky. The stems are poor in leaves. Type: Pamir, cliffs at 

border of Chaikova, flowers, fruit, 7 VIII, 1931, Lipshits, No. 753 (types in 

Leningrad and Moscow). In habit the southern race of Samarkand, Shirabad, 

and Boldzhuan differs from the Altai formal prototype by the coarseness of 

the stems and the rough branches, the grayer, sometimes Sericeous hairs. 
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Perhaps this should be separated as var. squarrosa M. Pop. The high 

mountain forms from the southern part of Central Asia (upper reaches of 

the Angren or Upper Zeravshan and Gissar Range) are, on the other hand, 

thin, delicate plants approaching in characters L. kulikalonica Zak. 

and L. tadshikorum M. Pop. A more detailed study may possibly 

result in their being separated into local taxa. 

Boissier and Brand were inaccurate in adding the Iranian L. rigida _ 

(DC.) M. Pop. (Echinospermum rigidum DC. Prodr. X (1846) 141) 
to the synonymy of L. microcarpa (Ldb.) if only for the reason that 

L. microcarpa is absent in Kopet-Dagh and represents the Central 

Asian (Tien Shan) vicarious race of the ancient Mediterranean L. barbata 

s.l. Apart from this such synonymy is incompatible with De Candolle's 

report that L. rigida is a perennial. Boissier viewed L. microcarpa 

as an annual which is also incorrect. All the Iranian specimens commonly 

determined as L. microcarpa which 1 saw were biennials. They differ 

from the Soviet Tien Shan L. microcarpa by taller habit and long, very 

loose racemes. The words of Boissier, repeated irrelevantly by Kuznetsov, 

"racemis laxissimis elongatis,'' are applicable to this taxon and not to 
Eo microcarpa. LTheysameus true of Hchinospermum filittiomml£e 

Godet which cannot be referred to L. microcarpa (see Boissier, Brand) 

since it has been described from the Caucasus where L. microcarpa 

is absent. 

L. subcaespitosa M. Pop. (ex Pavl. in Bot. Zhurn. XX, 4 (1945) 
183 (quoad nomen, non specimina! ) also represents one of the variational 

forms of L. microcarpa. Characteristic for this plant is the preservation 

of the rosette of radical leaves during fruiting thus leading to the wrong 

conclusion that it is a perennial, Stems ascending, weak, leafy only in lower 

third or fourth, becoming above very weak, very long, loose racemes, such as 

described for L. rigida(DC.) M. Pop. The fruits are slightly larger than 

inL. microcarpa,2.7mm high. In any case, such a form parallel to the 

Iranian L. rigida (DC.) M. Pop. grows in the crevices of limestone rocks, 

i. e., in a Special habitat. I saw it in Kugitang (type, IV 1915, Popov, in Tash- 

kent) and in other mountains of Pamir. In Leningrad there are these spe- 

cimens: W. Tien Shan, system of Chirchik River, slopes of ravine of Nurek- 

Ata River, fruit, 9 VIII 1914, Minkvits, No.1160. The specimens which 

Pavlov referred to this species (Kara-Tau Mountains) represent L. bra - 

chycentra (Ldb.) Giirke. 

29. L. kulikalonica Zak. in Bot. mat. Gerb. Bot. inst. AN SSSR, XIII 
(1950) 40. 

Biennial; root thin, vertical; radical leaves rosetted, withering early, 

3—5 cm long, narrowly spatulate-linear, obtuse, 2—3(4)mm wide under apex, 

with gray, semi-spreading, long hairs; stems erect, thin, delicate, 25—40 

(45) cm high, appressed-gray-hairy, branching in upper part or from base 

with elongate thin branches; cauline leaves linear, diverging from stem at 
30—45°, 2—3cm long, acute, with grayish subappressed hairs, spreading- 

ciliate along margin, uppermost leaves ca. lcm long. Fruiting racemes 

very loose, with remote fruits and small linear bracts, up to 20cm long; 

pedicels 1—3 mm long, erect, not thick; calyx in flower 2—2.5mm long, 

appressed-grayish-downy, lobes linear, acute, reaching 3mm in fruit and 
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stellately spreading; corolla white, intermediate type: in first flowers 

larger, with broadly campanulate limb ca. 4mm across and ovate-rounded 

lobes, in last flowers limb'2—3 mm across and lobes oblong-rounded; fruit 
pyramidal-oblong, 2—3 mm long (high); nutlets with oblong-lanceolate disk, 

along median line with few anchorlike spinules,in some specimens keel 

ascending tuberculate, very finely and acutely tuberculate-shagreen at 

sides of median line (keel), tuberculate along the slightly elevated margin 

of disk and without spinules, or often beset with very short anchorlike 

spinules appearing like tubercles, 2—4 at each side of disk (typical fruit of 

L. brachycentra) or spinules 0.3—0.5 mm long with anchorlike tip; 

style markedly protruding above apices of nutlets (1mm and higher). June. 

(Plate XXIII, Figure 2.) 

Centr. Asia: Pam.-Al. (only Upper Zeravshan: Kuli-Kalon and Laudon 

pass, also along Magian-Darya River near Shink and Marguzar). Endemic. 

Description based on flowering specimens from Kuli-Kalon, 10 VI 1909, 

A.K. Gol'bek and D.K. Prozorovskii. 

Note. A very problematic species. Its flowers are unquestionably 

white and smaller than in L. microcarpa,its fruits as inthe latter, with 

long, protruding style, sometimes with spinules along margin of disk, some- 

times brachycentric, with tubercles only. It may be that this is a 

young, hybrid species derived from L. microcarpaX L. drobovii. Not 

very typical forms of the latter species are found in Zeravshan north of the 

area of L. kulikalonica (see Note to L. drobovii). It is closely re- 

lated to L. semialata. If the latter had winged nutlets it would be similar 

to L. kulicalonica and hence it is possible that our species represent 

only a form (var. isosperma M. Pop.) of L. semialata,a specimen of 

which is available also from Upper Zeravshan (Gul'bos, flowers, fruit, 18 

VII 1913, B.A. Fedchenko, No. 384). Observations in nature will clear up 

the relationship between the four, long-styled forms (winged Sub-lepechi- 

niella and wingless Microcarpae) in Upper Zeravshan. The herbaria are 

not sufficient for this purpose. It appears that L. kulikalonica occurs 

also in the Alai Range (basin of Shakhimardan River, Arpa ravine, flowers, 

fruit, 24 V 1916, Drobov, No. 1085 and stony slopes in Karamuk valley, 
flowers, fruit, 19 VI 1913, Dolenko, No. 915). 

Series 12. Sub-Lepechiniella M.Pop.— Nutlets partly broadly winged, 

the other part in the same fruits, or other fruits on same individual, wing- 

less and similar to the fruit of series Microcarpae. Flowers usually small, 

rarely medium-sized, often white, rarely blue (in L. coronifera). Mostly 

biennials, but one species annual (L. coronifera). 

30. L. ulacholica M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, XIV 

(1951) 325. 

Biennial; root vertical, thin; radical rosette small, withering at onset of 

flowering, leaves spatulate-linear, 2—3 mm [cm] long, longitudinally plicate, 
ca. 4mm wide (when straightened), obtuse, appressed gray-hairy; stems 

15—25 cm high, few, ascending, thinbut sturdy, sparsely but wholly appressed- 

downy, with few thin spreading branches above near the terminal cyme; 

cauline leaves lanceolate-linear, 1—2 cm long, 2—4mm wide, acute, flat or 
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longitudinally plicate, diverging at 45—90°, grayish and more or less densely 

appressed-hairy but not shiny, not sericeous, long-ciliate at margin. Fruit- 

ing racemes loose, 5—10cm long, upright, with thin axes and linear small 

bracts; pedicels relatively long, 2—4 mm, thin, appressed-downy,declined 

but not bent; calyx in flower 2.5mm long, appressed-downy, lobes linear, 

acute, slightly elongating and spreading in fruit; corolla blue,Myosotis- 
like, with short tube as long as calyx, limb nearly flat,ca. 6mm across, 

lobes of limb ovate-rounded; fruit partly winged, partly wingless and some 

only with wingless nutlets, winged nutlets ca. 4mm across, wings coria- 

ceous, stiff, nearly flat, cleft for a into narrowly triangular long, 1.5—2 mm, 

thin-acuminate spinules with anchorlike tip (awn), 3—5 spinules at each side 

of disk, disk oblong-lanceolate, with few short anchorlike spinules and 

varying number of tubercles; wingless nutlets oblong, disk oblong-lanceolate, 

beset with spinules and tubercles, at margin with few short straight anchor- 

like spinules, sides tuberculate as inthe winged ones, with an additional row 
of very short spinules; style ca. 1mm long, protruding above apices of 

wingless nutlets for not more than 0.5mm, completely hidden by wing of the 

winged nutlets. June. 

Stony slopes in the alpine belt.— Centr. Asia: T. Sh. (Central Tien Shan 

only: Ulakhol pass, flowers, fruit, 7 VII 1908, Kasatkin, No.39 (type) and in 

Kashkara River valley, flowers and fruit,3 VI 1896, Broterus, No. 143). 

Endemic. Described from Ulakhol pass. Type in Leningrad. 

Note. Much resembling L. marginata in the winged nutlets but the 

flowers are different, with broad flat Myosotis -like limb, and hairs 
appressed not spreading. Our species is a biennial, not an annual like 

L. marginata,and only some of its nutlets are winged. It is closely re- 

lated to the series Rupestres or Tianschanicae, particularly in the corolla, 

pubescence and wingless nutlets; owing to the wings of some of the nutlets 

it is formally placed in the series Sub-Lepechiniella (although this series 
includes only the small and usually white-flowered species). Very close 

to the genus Lepechiniella,in particular to L. korschinskyi from 

Fergana Range, but the latter is a perennial and its wings are cut into 

shorter teeth. 

31. L. drobovii M. Pop. ex Pavl. in Sov. bot. I (1934) 27; Nevskii in 

Tr. Bot. inst. AN SSSR, ser. 1,4,316 (quoad nomen, non specimina citata).— 

Echinospermum drobovii M. Pop. in Tr. Turk. univ. 4 (1922) 

96,63 and in Tr. Turk.nauchn. obshch. I (1923) 19,21 and 32.— E. poly- 

morphum var. heterocarpum Lipsky and Tr. Bot. Sada, XXVI (1910) 

591, omnia loca citata, ex parte. 

Biennial; plant bristly-downy with slightly spreading grayish hairs; stems 

usually 1—5 from one root, thick, robust, 40—50 cm high, erect, strongly pani- 

culately branching above, with spreading or arcuately ascending branches; 

leaves of radical rosette withering at fruiting, strongly spatulate-lanceolate- 

linear, grayish, ca. 5cm long,5—7 mm wide below apex; cauline leaves 

broadly linear, declined, ca. 3cm long, sessile, upper leaves ca. 1 cm long, 

all leaves acute, grayish, ciliate at margin. Fruiting racemes at ends of 

all branches (the stem forming paniculate inflorescence) elongate, loose, 
nearly leafless; pedicels ca. 1 mm long, erect; flowers apparently very 

small, white (I saw only the last flowers at the ends of the fruiting racemes, 
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i.e., reduced flowers compared with the first ones); calyx in last flowers 

2mm long, lobes linear, spreading-hairy, horizontally declined in fruit; 

corolla with short tube, limb broadly campanulate, 3mm across, with short, 

orbicular-obtuse lobes; fruit usually with 1—2 broadly winged nutlets, 1—2 

others wingless asin typical Lappula; nutlets (incl. wings) ca. 2mm long, 

wings of nutlets white, cup-shaped, high, forming semi-spherical cup or 

even higher and slightly incurved to form a vesicle but not so closed (with 

much broader opening than in Paracaryum intermedium), margin 

of wing denticulate, below margin wing strongly and finely scabrous, with 
solitary short or longer anchorlike spinules, nutlet-sides finely white- 

tuberculate; wingless nutlets ovoid-oblong, finely white-tuberculate at 

sides, with narrow, nearly lanceolate disk (dorsal areola) with tuberculate 

keel and with short erect wide anchorlike spinules in one row along the 

thickened margins, protruding above nutlets, 1 mm long, not thickened; 

gynophore long, 2mm (i.e., entire length of nutlet), beneath with flat stipe/ 

column supporting base of nutlet typical for Lappula. April—May. 

(Plate XXII,. Figure 14 and Plate XXIII.) 
Variegated rocks, conglomerates and exposed areas in the lower mountain 

belt (semi-desert and semi-steppe belt).— Centr. Asia: Pam.-Al. (only 
along the periphery of Fergana valley: Namagan-Dzhelalabad, Andizhan- 

Margelan-Isfara). Endemic. Described from Isfara (variegated and shale 

foothills of Sara-Tau Mountains, Popov, 1920). Type in Tashkent. 

32. L. semialata M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, XIV 
(@igbl is 27 5— le Ghrobowid Nevskiiin Ir. Bot. inst. AN SSSRa.ser. i.4 

(1937) 316, non M. Pop.—Echinospermum drobovii M. Pop. in Tr. 

Turk. univ. 4 (1922) 56,63 and in Tr. Turk. nauchn. obshch. I (1923) 19, 

21 and 32, ex parte quoad specim. commemorata.— E. polymorphum 

Lipsky var. heterocarpum Lipsky in Tr. Bot. Sada, XXVI (1910) 551— 

553, ex parte. — Ie.: M. Pop.,op. cit. (1951). 
Biennial; appressed-gray-hairy plants; radical leaves rosetted, withering 

at fruiting, spatulate-linear, ca. 3cm long, 3—4mm wide at apex, obtuse; 

stems 1—3(5) from one root, erect, robust, virgate, 40—60 cm high, grayish- 

appressed-downy, often reddish, loosely branching in upper part with thin 

long ascending branches; cauline leaves linear or spatulate-linear, 

sometimes slightly broadening at apex, appressed-gray-downy, 3—4 cm long, 

acute, the uppermost leaves reduced, narrow, acute, bristly-ciliate along 

margin. Fruiting racemes in panicles, very thin, flexuose, to 20cm long, 

very upright, with markedly remote fruits, nearly leafless; pedicels 1-2 mm 

long, erect, short, appressed-downy; calyx in flower 1.5 mm long, lobes 

linear, acute, horizontally spreading or even curved in fruit; corolla white, 

tube as long as calyx, the limb broadly campanulate, 3—4mm across, with 

short ovate-rounded lobes; nutlets 1—2 winged in fruit, 1—2 wingless, the 

wings nearly flat or slightly (mainly below) cup-shaped-curved, yellowish, 

broad, large-toothed at margin, the teeth elongating into more or less long 

anchorlike spinules; keel of dorsal areola indistinct or smooth, sides finely 

tuberculate; wingless nutlets oblong, 2.5—3 mm long, with narrow lanceolate 

disk rimmed by thickened margin bearing rather short erect anchorlike 

spinules 6—7 at each side, sides of nutlets tuberculate, sometimes in the 

lower broadened part with a second rudimentary row of very short thick 
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PLATE XXII]. 1—-Lappula drobovii M. Pop.; 2—L. drobovii, transitional form to L. kulika- 
lonica Zak. 
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spinules; style little protruding above nutlets, ca. 0.6mm long; gynophore 

rather thick, subulate, 2.5mm long, with very distinct basal column. 

May—June. 

Gypsiferous, variegated hills and mounds, rarely stony slopes of variegated 
mountains.— Centr. Asia: Pam.-Al. (only south of Gissar Range). Endemic. 

Described from Baba-Tag Mountains near Kel'-Bulak, flowers, fruit, 29 VII 

1914, Popov, No. 423. Type in Leningrad. 

33. L. popovii Zak., Burachn. Zeravsh. in Tr. Uzb. univ. nov. ser. 28 

(1941) 19 and in Not. Syst. Herb. Acad. Sc. Uzbek. X (1948) 7.—Ic.: Zakir., 

Co Cilia, I AeUIES D: 

Perennial; rootstock of few (up to 10) short, dark, slightly squamose 

472 branches produced from top of vertical rather thin root, at apex witn rosette 

of leaves or fertile stems; leaves of radical rosettes (preserved even in 

fruit) 3—6 cm long, flat, spatulate-lanceolate, 5—7 mm wide below apex, 

greenish, sparsely spreading-bristly-hairy (bristles at upper surface on 

iarge white tubercles), acute or obtuse; petioles ciliate-bristly; stem ca. 

1mm thick, weak, ascending or erect, sparsely grayish-appressed-hairy, with 

few (1—2) thin branches above usually simple or forming loose long apical 

fork, 20—25 cm long, with very remote lobes, their axes flexuose, thin, 

obliquely upright, with very small, nearly indistinct leaves in lower part; 

pedicels firm, erect, 1—2 mm long, like axis appressed-downy; calyx in 

flower 1.5—2 mm long, less appressed-downy, with linear acute lobes; corolla 

white, tube as long as calyx, the limb broadly campanulate, with ovate-rounded 

short lobes, 3—4mm across; scales ovate, 0.5mm long; nutlets varying, 

1—2 winged, 1—2 wingless, body of nutlet (without wings in winged ones) ca. 

3mm long, wings flat or obliquely cup-shaped, broad, smooth, deeply large- 

toothed at margin, the teeth elongating into anchorlike spinules, disk smooth, 

sides smooth; wingless nutlets ovoid-oblong, disk narrow, oblong-lanceolate, 

with thickened rim at margin beset with 5 rather long straight spinules 

anchorlike at tip, sides obtusely tuberculate; style thin, long, ca. 1 mm long 

above nutlets. July. 

Gravels of dry riverbeds in the subalpine belt.— Centr. Asia: Pam.-Al. 

(Gissar Range only). Endemic. Described from the upper reaches of 

Zeravshan (Karakul', flowers, fruit, 21 VIII 1940, Popov and Zakirov); also 

in Chul-bair Mountains and Kun'ya-Kanyaz' natural boundary (1896, Lipskii, 

No. 789). Type in Tashkent. 

34. I. coronifera M. Pop. sp. n. in Addenda XVIII, 623. 

Annual; stems thin, erect, ca. 20cm high, grayish, not very densely 

appressed-hairy, in upper part with 3 obliquely ascending racemes (with 

these 20cm high, without hardly 8cm); cauline leaves usually drying and 

falling, linear, ca. 2cm long, 1.5mm wide, sparsely spreading-bristly, acute. 

Racemes with loose fruits, nearly leafless; pedicels 1—2 mm long, appressed- 

downy, declined to even nearly drooping; flowers apparently small and 

corolla blue with campanulate limb 3mm across; calyx-lobes in flower linear, 

stellately spreading, acute, ca. 3mm long, in fruit very sparsely spreading- 

hairy; fruits all with some winged nutlets; nutlets with or without wings, 

473 wing broad, smooth, yellowish, appearing as a high cup entire (cup-shaped) 

or cut at margin into equal triangular-lanceolate lobes with anchorlike 
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eastern part (former Semipalatinsk county — its southern part near 

spinules at apex, sides largely and acutely white-tuberculate; disk with an 

ascending keel-line, slightly tuberculate at sides; wingless nutlets with 

narrow lanceolate disk rimmed by thick yellow keel bearing 4—5 anchorlike 

spinules in one row at each side of disk, spinules long, yellow, somewhat 

declined from the erect position (perpendicular to plane of disk); style 

0.1—0.2 mm long; gynophore and nutlets ca. 2.6mm long. May—June. 

Sandy-gravelly banks.— Centr. Asia: Balkh. (boundary with Irtysh),: 

Taubanka, bank of Char-Gurban River, fruit, 26 VI 1914, Shipchinskii, 

No. 11032). Endemic. Described from the above indicated locality. Type 

in Leningrad. 

Note. Although there is only one specimen ofthis species inthe herbarium 

I am firmly convinced that it is not a monstrosity,just as Lappula dro- 

bovii with its winged nutlets, proved not to be a monstrosity in spite of 

Lipskii's note. The cup-shape and the wings of the nutlets in Lappula are 

the result of hybridizationwithParacaryum or Lepechinnela. In that 

region where L. coronifera was collected, Lepechiniella ompha- 

loides also occurs. On the other hand, our species with its winged nutlets 

approaches L.stricta and hence it may be that L.coronifera originated 

as a hybrid of Lepechinella omphaloides XLappula stricta. 

Future collections and observations will make it possible to establish the 

significance and validity of our species. 

35. L. petrophila Pavl. in Bot. zhurn. 30,4 (1945) 190. 
Annual; grayish-downy, with spreading short stiff hairs on tubercles; 

stems 7—12 cm high, spreading-branching, with few (1—3) branches; leaves 
oblong-lanceolate or lanceolate, flat, acute, 1.5—2.5cm long, 4-8 mm wide, 

the upper reduced, Racemes at ends of branches forming forked cymes, 

leafless, flexuose, not long; pedicels curved, elongated, the lower especially 

long; corolla 1.5—2 mm across; fruiting calyx spreading, small; fruit ovoid- 

conical, with long (1—1.5 mm.) style protruding at apex; nutlets 2mm long, 

with flat finely and densely prickly (anchors) dorsal areola, the two lower 

with cup-shaped narrow white wing with fine anchorlike prickles at nearly the 

entire margin, two upper nutlets wingless, with small anchorlike spinules 

along margin of disk broadening only at base, finely tuberculate at sides. 

April—May. 
Stony slopes.— Centr. Asia: T. Sh. (Kara-Tau Mountains only, stony 

peaks and slopes of residual outcrops at the upper reaches of Taldyk, flowers, 

fruit, 15 V 1939, Pavlov, No.324). Endemic. Described from the above 

locality. Type in Moscow. ; 

Note. As an intermediate between Paracaryum intermedium 
and Lappula sinaica,this species appears very close to Paracaryum 

bungei (Boiss.-Brand) and may not actually differ from the latter. 

Series 13. Sinaicae M. Pop.— Nutlets without spinules, with tubercles 

only on disk and sides, narrow, strongly compressed at sides, adnate to 

gynophore along entire ventral keel. Style thick, protruding rather highly 

above nutlets. Annuals, with small blue flowers, exclusively in ancient 

Mediterranean. 
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Son se lipsehitzia Vi Pop. in Bot. mat. iGerbs Bot. mst. AN Sook, 

OW (QSL) BBO. Ws 25 Be 

Annual; stems 15—20cm high, erect, thin, robust and stiff, racemiformly 

branched above with few elongate erect branches, stems and branches 
Sparsely appressed-hairy, hairs nearly completely contiguous, short, 

nearly without tubercles at base; leaves linear, deciduous (fruiting speci- 

mens nearly completely leafless), 1.5—2 cm long, 1.5mm wide, acute, up- 

right, poorly hairy, hairs semi-spreading, white, borne on very small tuber- 

eles. Fruiting racemes 3—6 cm long, upright, with small linear bracts, 

more or less loose; pedicels erect, thick, short, even the lower only ca. 1mm 

long; calyx in flower 1—1.2mm long, lobes linear, elongating and longer than 

fruit, covered with spreading short hairs borne on rather large tubercles, 

corolla ca. 2mm long, subtubular, blue, hardly longer than calyx, the limb 

half as long as tube, campanulate, with oblong rounded-obtuse lobes; fruit 

prismatic-pyramidal, 2mm high, truncate at apex and with thick style 

1—1.2 mm long; nutlets narrowly triangular, with narrow triangular disk 

beset with few white tubercles, margin of disk broad, ascending and like 

sides of nutlets densely tuberculate, tubercles white, obtuse or acute, rather 

large,few larger conical ones at margin of disk with rudimentary anchor- 

like tip, the others without, tubercles arranged at sides in about three rows. 

April—May. 

Centr. Asia: Kara-Tau desert, takyrs overgrown with Haloxylon 
thickets near Yana-Kurgan, last flowers and fruit, 16 V 1939, Pavlov, 

No. 355 (identified as Echinospermum microcarpum L4db.). 

Endemic (known only from the indicated locality). Type in Moscow, co- 

type in Leningrad. 

37. L. oceultata M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, XIV 

(1951) 331.— Echinospermum occultatum M. Pop. in Herb.— 

E. spec. (aff. sinaico) differt a praecedente (E. sinaico) calyce 

fructum oceultanti in Tr. Turk. Gos. univ. 4 (1922) 57.— L. sinaica var. 

oceultata (VM; Pop:)) Pavl. in Bot. zhurn.) soo, 4 (1945) oi" 

Annual; stems (15)20—30cm high, robust, erect, more or less appressed- 

or semi-spreading-hairy, usually slightly spreading-branching only in 

upper part, with few long straight branches ascending at 45°; cauline leaves 

lanceolate-oblong, rarely lanceolate or oblong, 2—3 cm long, 4—8 mm wide, 

obtuse, flat, only the uppermost tapering at base and hence somewhat spatulate, 

the others sessile, sparsely bristly with spreading hairs borne on tubercles, 

sometimes grayish when hairs denser and obliquely antrorse. Fruiting 

racemes 5—l15cm long, robust, erect, with linear bracts not obvious; pedicels 

thick, erect, the lower 3—5 mm long, the median 2—3 mm long; calyx in 

flower 2mm long, semi-spreading-bristly, lobes linear, 4-5 mm long in fruit, 

embracing and partly hiding it (hence the name of the species); corolla blue, 

subtubular, 2—2.5 mm long, the limb narrowly campanulate, 1—1.5mm wide, 

lobes ovate-rounded, 0.5mm long, tube longer than limb; fruit ca. 3mm long, 
ovoid-pyramidal, truncate at apex and with thin style exceeding nutlets by 

0.5mm; nutlets shiny, the ripe brown, oblong (when viewed dorsally), with 

gibbous back; disk oblong, weakly keeled and rather densely covered with 
white obtuse distinctly separate tubercles, at the narrow margin with thick 

ascending smooth rim, at sides rather densely verrucose-tuberculate. 

April—May. 
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Shale cliffs and taluses. Centr. Asia: T. Sh., Pam.-Al. (Alai and 

eastern Turkestan Ranges; isolated in W. Pamir area (Upper Zeravshan, 

Gorno Badakhshan)). Gen. distr.: Dzu.-Kash. (Kuldja). Described from 

Sary-Tau Mountains, Fergana valley (Turkestan Range). Type in Tashkent. 

38. L. sinaica (DC.) Aschers. ex Schweinf. in Mém. Inst. Egypt. II 
(1887) 111; Brand in Pflanzenr. IV, 252,144.— Echinospermum Sinai- 
eum DC. Prodr. X (1846) 141; Boiss. Fl. or. 1V, 251; Lipskii in Tr. Bot. 

SHIGE, ROME DIS ae 1, MCs Clavel Ios, IDyiever, jolls anon Cie, EI, I, WIT 

476 (1846) 29.— E. divaricatum Bge. in Mem. sav. étr. Acad. Peétersb. 
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Vil (1851) 410.— Lappula divaricata B. Fedtsch. Rast. Turk. (1915) 
663. 

Annual; usually branching from base with arcuately ascending simple 

lower branches or stems (in weaker individuals), furcately or spreading- 

branching only above; branches always long, weak, terminated by loose 

flexuose racemes, stems 10—40 cm high, covered with semi-spreading not 
very thick gray hairs; leaves mainly crowded below, oblong or oblong- 

lanceolate, in weak individuals lanceolate, (1)2—7 cm long, 6—14 mm wide, 

flat, dull-grayish, bristly with semi-spreading hairs borne on small tuber- 

cles, lower leaves often tapering at base and spatulate, even upper leaves 

appearing petioled. Fruiting racemes very long, 5—20cm long, often 

fluexuose, rarely loose, with 1—2 oblong reduced leaves below, above with 

small short lanceolate bracts; pedicels thick, elongate, the lower reaching 

7—10 mm, declined or even arcuately recurved, the median erect, 2—5 mm 

long; calyx in flower 1.5—2 mm long, lobes oblong-linear, nearly not 

elongating in fruit, much shorter than fruit and hence at its base; corolla 

blue, 2-3 mm long, limb narrow, campanulate, 1—2(3)mm wide, with small 
oblong rounded-obtuse lobes; fruit ovoid or broadly pyramidal, 2—2.5mm 

high; nutlets narrowly oblong when viewed dorsally, laterally distinctly 

gibbous below, above appearing depressed (curved), nutlets thus of unusual 
shape, differing from those of other species of Lappula; disk narrowly 

oblong, densely white-tuberclate-verrucose, rimmed at margin by thick 

ascending smooth line bearing remote short conical spinules or tubercles 

with rudimentary anchorlike tip, sides of nutlets subvertical, rugose-tuber- 

culate, sometimes tubercles prickle-like; style protruding for 1mm above 

apices of nutlets. April. 

Rocks, often calcareous, along their benches, sometimes in deep shade.— 

Caucasus: Dag. (Makhach-Kala), S. Transc. (Armenia, Megrin, Nakhichevan 
ASSR, Ordubad, Norashen); Centr. Asia: Mtn. Turkm., Pam.-Al., T. Sh. 
(to Kara-Tau northeast of Aleksandrovskii Range), Kyz. K. (mountains 
inside Kyzyl-Kum), Ar.-Casp. (Mangyshlak). Gen. distr.: Iran., Iraq, 
Sinai Peninsula. Described from Sinai ("in deserto Sinaico, Aucher, No. 118 

et 2289"). Type in Geneva. 
Note. I examined the original specimens of all three species (L. si- 

naica, L. kotschyi and L. divaricata) and arrived at the conclusion 

that they referred to one species. Boissier's Sinai specimens (in horto 

Sinaico) are young, without ripe fruit, nonetheless they appear to me to be 

fully identical with the Iranian (including Central Asia and S. Transcau- 

casia). In habit, branching, width of leaves and pubescence, this is a very 

variable plant and dependent on the habitat conditions. In shady, moist 
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rocks the plants are mesophyllous, with broad green leaves, markedly 

branching; in dry, bright benches or crevices of dry rocks they are narrow- 

leaved, sometimes with gray hairs and weakly branching. 

The species occurs in the northeasternmost points of Central Asia, in 

the middle of Aleksandrovskii Range and Kara-Tau Mountains, and in the 

northwest in Mangyshlek and its part of the Kara-Tau Mountains. In the 

Caucasus it is restricted to a small stretch of the Araks valley. 
One of the herbarium sheets of this species collected near Teheran by 

Bunge (V 1859) bears the following inscription: 'Echinosp. acl. Boiss. 
cum E. sinaico confusum.'' Specimens with ripe fruits. From this 

inscription it would seem that Bunge differentiated the Teheran plant from 

L. sinaica(DC.) Aschers, which he himself identified with the Isfahan 

collection (ibid., V 1859). The Teheran plants differ from those from 

Isfahan only in the pedicels, especially the lower, being much recurved 

whereas in the Isfahan plants they are nearly erect and in general shorter. 

The Central Asian specimens usually are like those from Isfahan in this 

respect but sometimes their pedicels are recurved, although not to the same 

degree as in the Teheran plants. 

Series 14. Anomalolappula M. Pop.— Flowers and fruit completely 

sessile. Fruit asymmetrical, (obliquely) pyramidal. Nutlets united with 
gynophore for the entire length of their keel, their margins firmly adjacent 

especially below, not separating even when ripe, upper nutlet winged-cup- 

shaped, the others triangular, wingless. Annuals. 

39. L. sessiliflora (Boiss.) Girke in Engl.— Pr. Pflanzenf. IV, 3a 
(1897) 107; Brand in Pflanzenr. IV, 252 (1931) 144.- Echinospermum 
sessiliflorum Boiss. Diagn. pl. nov. or. 1 ser. 11 (1849) 124 (by 
misprint E. sessifolium!) Boiss. Fl. or. 1V, 253.— Heterocaryum 

ivdwenreartlan Socks Exe Bossy IN Cre, 1, Bodo — Were Isiesuacl 1h ee i 

Sele ahs 
Annual; appressed-gray-hairy or even gray-downy, with straight white 

coarse hairs; stems 5—10cm high, in small specimens simple with one 

raceme terminating stem, in larger individuals branching above with 2—4 

spreading or ascending branches ending in racemes; leaves narrowly linear, 

grayish, upright, rarely linear, greenish and declined, obtuse, 0.5—2 cm long, 

1—2mm wide,rather numerous. Racemes with small linear bracts; fruiting 

racemes elongate, sometimes up to 10—15 cm, with stiff firm axis; pedicels 

very short, curved; calyx in flower ca. 1mm long, up to 3mm in fruit, lobes 

spreading, linear, acute; corolla blue, ca. 1.5mm long, with ca. 1mm wide 

campanulate small limb; nutlets sessile as if adhering to the thick axis of 

raceme, 2.5—3 cm long, triangular when viewed from the back, the lower with 

base slightly decurrent on axis, larger, the two lateral and the lower one 

wingless, acutely subaculeate-tuberculate at sides and at the truncate base, 

disk triangular, with lateral angles acute and the apical elongate, half hidden, 

finely tuberculate-scabrous, rimmed along three sides by ascending thick 

white tuberculate-scabrous rim beset with short erect spinules with anchor- 

like tip, 2—3(5) at each side of disk, spinules on lateral lower angles often 
double and longer, apical nutlet often with coriaceous, cup-shaped, high rim 
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largely and acutely toothed, the teeth anchorlike-aculeate, sometimes all 

nutlets wingless; style thin, hardly protruding from nutlets (above them). 

April. 

Pebbly slopes. — Caucasus: S. Transc. (Nakhichevan', Erevan); Centr. 
Asia: Pam.-Al., T. Sh. (W.), Mtn. Turkm. Gen. distr.: Iran. (Iran, all 
Baluchistan), Iraq. Described from Isfahan, Oshe Elua (?), No. 5017. 

Type in Geneva. 

Note. This characteristic species appears to be very widespread in 

Central Asia. The spinules along margin of disk are longer or shorter. 

Brand attributed to it ''cicatrix suprabasalis nonnunquam fere centralis" 
and hence considered it related to some degree to both Lappula and 

Hackelia; in fact its cicatrice is basal,as common in Lappula and this 

species has nothing in common with Hackelia. It is rather more related 

to Rochelia, since at least the flowers are like Rochelia. I saw 

specimens from Nurata Mountains, a region with highly unique flora, collected 

by Spiridonov (7 IV 1915, No. 51), in which — as in Rochelia — one, 
rarely two nutlets develop in the fruit and the disk of the nutlets was com- 

pletely covered by adjacent margins (var. rochelioides M. Pop.). 

An obscure species (probably a monstrosity) is L. cymosa (Stschegl.) 
B. Fedtsch. (Rast. Turk. (1915) 663.— Echinospermum cymosum 
Stschegl. im Buli. Soc. Nat. Mosc. XXVII. —I (1854) 184). 

The nutlets are the same as in L. semiglabra (Ldb.) Giirke, but habit 

and leaves are widely different. Stems few, main stem up to 40 cm high, 

leaves broadly linear, gray, more like L. microcarpa or xeromorphic 

forms of L. consanguinea. Fruiting racemes capitate, borne at ends 

of lateral branches, drops of dried resin are visible in those heads and in 

some places black round bodies, probably accumulation of fungus spores 

(smut!). Only one specimen was ever collected: in the sandy semi- desert 

at the foot of Dzungarian Ala-Tau between the Lepsy and Sarkan Rivers by 

Karelin and Kirillov in 1841. It is almost surely a monstrosity, resulting 
from fungus infection of the inflorescence. I saw analogous forms (with fruit 

crowded in a head) in L. tenuis (Dzungarian Ala-Tau) and L. micro- 
carpa (Samarkand). 

Genus 1213. HACKELIA* Opiz. 

Opiz in Berchtold, Oek.-techn. Fl. Boehmens, II, 2 (1839) 147; Johnston in Contrib. Gray Herb. n. ser. 
LXVIII, 43—48; Brand in Pflanzenr. IV, 252, 117— Echinospermum sect. 1. Homalocaryum DGC. 
Prodr. X (1846) 135.— Lappula sect. IV Homalocaryum Giike in Engl.— Prantl. Pflanzenf. IV, 3a 
(1897) 107. 

Calyx divided nearly to base, but usually not as strongly as in Lappula, 

into 5 linear, lanceolate or oblong lobes changing little in size during fruiting; 

corolla short-type, Myosotis-like, usually blue, with short tube and flat 

wide limb 5—20mm across, with short rounded lobes, rarely small in very 

reduced forms (for example, H. thymifolia); scales always present but 

varying in shape; stamens and style inside corolla tube, not emerging from 

throat. Gynophore broadly pyramidal, short (Shorter than nutlets), not 

* After Professor P. Hackel who studied the flora of Bohemia. 
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subulate as in Lappula, with 4 (1 at each face) rather large triangular 
pits signifying the areola of attachment (cicatrice) of nutlets. Nutlets 

dorsoventrally compressed, with flat dorsal areola, surrounded by one 

crested row of flat spinules, with anchorlike tip smooth at sides; sides and 

base of nutlets cuneate and converging towards the small, oval-triangular 

areola of attachment disposed centrally or slightly below; ventral keel 

inconspicuous: ventral side of nutlets above cicatrice free from gynophore, 

elongating (together with entire apical part of nutlet) and overtopping the 
gynophore thus hiding the short thin style with its capitate stigma; walls of 

nutlets rather thin, delicate. Mesophyllous, forest and meadow-forest 

perennial or biennial herbs, rarely annuals; stems erect, rather high, 

branched; leaves rather delicate, lanceolate, oblong or even ovate. Racemes 

more or less elongating in fruit, ebracteate or with small bracts. Fruits 

always on more or less long, recurved pedicels, 2—10 mm high, broadly 

pyramidal. Hairs appressed or spreading, borne on small tubercles or with- 

out tubercles. 
About 40 species, mainly in North America; some species with broad 

leaves and large fruits growing in the mountains of the tropical zone 

(South America, Asia, Indochina, Himalayas). 

1. Larger plant; stems 25—60cm high; leaves 3—7 cm long, 0.5—1.5cm 

wide, lanceolate, acute. Corolla 3—4mm or even 5—6 mm across, 

its limb flat. Pedicels recurved, up to 2cm long. Fruit 3—3.5mm 
high (not counting spinules), spinules 1—2mm long. Hairs, especially 

on stem, spreading. (Taiga, from Kamchatka and Sakhalin to the 

Baltic, Visla and Carpathians)........ 1. H. deflexa (Wahlenb.) Opiz. 
cts Small thin plants, 10—20(30)cm high; stem thin; leaves linear. 

Flowers much smaller. Fruit 1.5—2 cm high, with shorter spinules. 

Hairs small, appressed. (From Pamir to Manchuria) .......... De 
2. Stems strongly and divaricately branching. Disk of nutlets glabrous, 

with small scattered tubercles only, along margin with dentate- 

aculeate nearly wing-like rim. Corolla 2—3mm long. (From 

AltaistonNianchumia) er) sis aelseie or: 2. H. thymifolia (DC.) M. Pop. 
aP Stems nearly not branching. Disk of nutlets densely bristly-downy, 

with short spinules along margin sometimes merging in winglike 

rim below. Flowers still smaller; corolla ca. 1mm long (Pamir) 
CML OTC Mich stceite is Sucaphebe Methcames etic wolaehe H. thymifolis var. pamirica M. Pop. 

1. H. deflexa (Wahlenb.) Opiz in Berchtold, 1. c. (1839) 147; Johnston, 1. c. 
(1923) 45; Brand l.c. (1931) 123.— Echinospermum deflexum Lehm. 
Pik Agoeaut, I (1818) 120° IDCs IPisecke, 2, Use lula, imil, IOs. IN, . Weds 

Shmal'g., Fl. II, 224; Kryl., Fl. Alt. IV, 901; Lipskiiin Tr. Bot. Sada, 

XXVI, 556.— Lappula deflexa Garcke, Fl. Nord. u. Mitt. Deutschl. 

el. WAL(GIGES)) QVag evil. IIE Azios Silly 1G) Waele Maier y NR ILE Wp 8. 
2140-2142.— Myosotis deflexa Wahlenb. inSvensk Vet. Acad. Handl. 

Stockholm (1810) 113.— Echinospermum secundum Kar. et Kir. 

fin UL, Soe, We, Moses SNUB) TAS — less Ilo, Mes Iai, Ceiciaa, 
OV, tala, TAS, i i—Op Tleseis Wy IM WS BS, to GUO; eee ck) israel Ic. 

pele 
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Annual (or rarely biennial?). Stems erect, (10)20—60cm high, usually 
branching above, rarely from base, with paniculately spreading thin branches, 

sparsely spreading-villous-hairy; leaves usually lanceolate, soft, greenish, 

the lower gradually tapering at base, up to 5—7 cm long and 1 cm wide, 

upper leaves sessile, narrower, 2—5 cm long, 0.3—0.11mm wide, all leaves 

sparsely spreading-hairy, acute, always flat. Fruiting racemes loosely 

fruited but not very long, 5—10cm, with small, inconspicuous, lanceolate or 

linear bracts; pedicels more or less elongate, 3-15 mm long, always re- 

curved, drooping in fruit; flowers medium-sized; calyx in flower 1.5mm 

long, sparsely semi-appressed-bristly, lobes linear or oblong-linear, obtuse, 

up to 2—3 mm long in fruit, declined-spreading; corolla blue, limb 4—5—6 mm 

across, with oblong, rounded-obtuse lobes; scales large, white, broad, 

markedly protruding from throat, strongly and densely papilliform- villous; 

fruit broadly (ovoid) pyramidal, ca. 2.5(3.5)mm high (not including spinules); 
nutlets flat, sides and base smooth or finely dotted-shagreen, dorsal areola 

ovate, keelless, flat, densely and finely tuberculate-shagreen and often beset 

with short erect bristles among tubercles thus appearing scabrous-downy, 

spinules along margin of disk horizontally spreading, sometimes merging 

at bases into winglike narrow rim, more or less long, 1—2 mm long, thin, 

delicate. May—June. 

Stony slopes in forests. — European part: nearly everywhere except for 

the Arctic and the southern steppes. Very common in the Urals and the 

taiga region of the Urals area, becoming rare in lowlands to the Baltic Sea, 

Visla and the Carpathians; Siberia: nearly all parts within the taiga belt; 

Far East: nearly everywhere from Kamchataka and Sakhalin; Centr. Asia: 

Balkh., T. Sh. (central, rarely). Gen. distr.: Centr. Eur., Mong., NE 
North America; absent in the Far East. Described from Lapland. Type 

probably in Stockholm. 

Note. Ledebour tried to distinguish var.8. with longer spinules ex- 

ceeding width of disk, sides of nutlets finely tuberculate like disk; he 

accepted Echinospermum sSecundum Kar. et Kir. from Arkat 

Mountains (Arkalyk) and Tarbagatai as this variety, but it appears that these 

characters are not constant. The winglike rim (merged bases of spinules) 

characteristic for the indicated specimens and those of Altai also occur in 

specimens from other parts of the distribution area, including Central 

Europe. There is no geographical correlation also with the pubescence or 

lack of pubescence on the disk and sides of the nutlet. Var. parviflora 

Gaudin (corolla 3—4 mm across) and var. grandiflora Gaudin (corolla 
5—6 mm across) are described from the European Alps. Both forms also 

grow in the USSR: the Altai and Tarbagatai-Tien Shan specimens are large- 

flowered, the Volga specimens small-flowered. The size of the fruit 

(nutlets) is also very variable. 

2H. thymifolia (ME@.)) MM, Pop; comb, n}— Eich inos peri umme bie 

mifolium DC. Prodr. X(1846) 136.— E. deflexum var. pumilum 

Ldb. Fl. Ross. III (1849) 155.— Hackelia deflexa var. pumila Brand 
in Pflanzenr. IV, 252 (1931) 126.— Lappula thymifolia Girke inEngl.— 

Pr iPflanzent. lV 3a iso 7) OT Kiyo Eley Zaps tSiloy XG i224 Oy eleclichs 

flexa var. thymifolia Kom. Fl. Manch. III (1907) 319. 
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Annual; stems thin, low, 10—30cm high, white-hairy, hairs short and 

straight, branching from the middle (or above, or below in small individuals), 

with thin, rather divaricate branches; leaves small, 1—2.5 cm long, narrow, 

2—5 mm wide, broadly linear, grayish, sparsely semi-appressed-hairy, 

obtuse. Fruiting racemes short, 3—5 cm, not loose-fruited; flowers and 

fruit small; pedicels 1—2—3 mm long, declined or recurved, thin; calyx in 

flower ca. 1mm long, with oblong-linear lobes; corolla blue, small, not 

Myosotis -like 2—3 mm long, with funnel-shaped limb ca. 2mm across; 

fruit small, 2mm high, broadly pyramidal; disk of nutlets ovate, weakly 

keeled, finely and sparsely tuberculate, crested along margin with short, an- 

chorlike spinules merging at bases into winglike rim, wing often curved upward. 
Desert-steppe stony slopes and cliffs, in the lower mountain belt. — West 

Siberia: Alt. (sometimes in Chuya Chulyshman and Ursul valleys); East 
Siberia: Ang.-Say. (Minusinsk District, in places), Dau. (Selenginsk, Chita, 
Nerchinsk). Gen, distr.: Mongolia (N.), Manchuria. Described from Selen- 
ginsk (Turchaninov, 1837). Type in Geneva, cotypes in Leningrad and Kiev. 

Note. In Pamir (Pshart River, cliffs opposite Tugur-Dzhilga ravine, 
flowers, fruit, 3 VII 1931, Lipshits, No. 457) a special form of this species, 
var. pamirica M. Pop. (H. tecti mundi M. Pop.), has been collected. 
It is distinguished in that there are nearly no branches but one terminal 
forked cyme, with stems rarely branching. The pedicels are thin, the lower 
to 10mm long, declined, capilliform. The racemes are very loosely fruited. 
The corolla is ca. 1 mm long, the scales nearly disappearing. Disk of nutlets 

more densely downy, the spinules shorter. Type from the indicated locality. 

Genus 1214, ERITRICHIUM* Schrad. 

Schrad. in Comm. Goetting. IV (1820) 186; DC. Prodr. X, 122 (excl. sect. 1, IV, V and VI); Ldb. FI. Ross. 

III, 149, excl. sect. III, IV et V; Brand in Pflanzenr. IV, 252, 187, excl. sect. 1 (Microulastrum) et 

E.daurico (Amblynotus). 

Calyx divided nearly to base into 5 linear or lanceolate, sometimes 

linear-oblong lobes little elongating or changing in fruit; corolla short-typed, 

small or medium-sized, blue or white, the tube not longer than calyx, the 

limb 5—10 mm wide, nearly flat or slightly concave, with short obtuse 

orbicular lobes; scales well developed, closing throat but not protruding from 

it; anthers and style enclosed in tube of corolla. Gynophore slightly 

developed, very short-pyramidal, not longer than 1mm or appearing nearly 

as disk; nutlets attached to gynophore by small areola at the middle of 

their ventral side (cicatrice), or turbinate, i. e., sides highly ascending from 
cicatrice to dorsal areola (disk) or nutlets dorsoventrally compressed with 
sides not as high, flat, and then on short-pyramidal torus (gynophore), 

elongating above at apex and hiding style between them, sometimes also 

growing slightly at base or to one side from gynophore asin Cynoglossum, 

usually with short hairs at their sides or back; dorsal areola in both cases 

flat, ovate, with one row of spinules along margin, sometimes bases merging 
into a dentate narrow wing(rim), very rarely spinules absent along margin 
and nutlets without crown; style short and thin. Perennial small herbs, 
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mostly with Myosotis-like blue flowers very similar to forget-me-nots. 

Mainly in the cold parts of Asia, partly in Europe and the western part of 

North America. 
Note. Authors have interpretedthe genus Hritrichium invarious ways. 

De Candolle in particular expanded its range by including those North 
American species that are now included in the genera Cryptantha and 

Allocarya and in some of the Asian genera. Brand reduced this range 

considerably but at the same time included in the new section Microulastrum 

species which, in my opinion, do not belong to Eritrichium, namely 

E. pustulosum C.B. Clarke, which should be referred to the genera 

Microula or Schistocaryum. I believe this is a special type of genus: 

its nutlets are tuberculate, obliquely turbinate, the small dorsal areola is 

declined obliquely outside and surrounded by a thickened ring without hairs 
or spinules. I maintain De Candolle's Eritrichium to be mainly con- 

stituted of sections Eueritrichium DC. and Coloboma DC., excluding the 

section (genus). Amblynotus but including the section Pseudohackelia, one of 

whose species (E. latifolium Kar. et Kir.) was groundlessly included 

by Brand in the synonymy of E. nanum (Vill.) Schrad., and another (E. pa- 
miricum B. Fedtsch.) inthe genus Hackelia; and in addition, a special 

section Eritrichiastrum Brand, together with 2 Himalayan- Tibetan species 

and 1 from Japan. 

The type species of Eritrichium is E, nanum (Vill.) Schrad. which 

grows only in the Alpine-Carpathian mountain country. E. villosum 

(Ldb.) Bge., the Arctic-Alpine species with its many races is the most 

closely related to it. 
It is not easy to distinguish between the species of Eritrichium 

because so many of those are essentially races within each series; they are dis- 

tinguished by insignificant characters and readily hybridize in their contact 

areas which sometimes may be very extensive,for example all of Altai. 

Polymorphism in Eritrichium, as presented below, has apparently 

developed from the glacial period (Pleistocene). 

1. Nutlets dorsoventrally compressed, low, not turbinate with apices 

rising above style and bases away from gynophore, bending below 

around the sepals. Apparently nutlets do not differ in shape from 

those of Hackelia but the gynophore is low, short-pyramidal, 

not more than 1 mm high (2—3 mm in Hackelia, nearly equal to 

nutlet) si (Sections seudohackeliia) ii i. a) iene cate eee 2 
ap Nutlets turbinate, with more or less high sides, abruptly ascending 

from very flat, low-pyramidal gynophore, with small, more or less 

flat dorsal areola obliquely declined outside, growing not below 

gynophore but obliquely above, not at apex but at side of dorsal 

areola. (Sections Coloboma and Everitrichium) ............- 1L(0), 

2. Corolla white not blue, relatively small. Spinules at margin of 

dorsal areola (disk) always present and anchorlike at apex as 

inHackelia. Leaves oblong,i.e., comparatively short and 

broads (Pamiriarea)..) (Series Albitloral).). 2) :a ene snes eee Bo 
ats Corolla blue. Leaves narrower, lanceolate, oblong-linear or 

linear. Spinules vary rarely (only in one species) completely 

BDSO ME oy. S eM eitecte ce vo retiekionamten encores, wmcedea Ue yotl cvs esis ne) Lt eltoe\ ener tei M Mt air rade 6. 
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Plants densely cespitose; branches of rootstock thick, with many 

remnants of the previous year's petioles. Leaves rather small, 

median cauline 1—1.5(2)cm long. Hairs spreading, not appressed .. 4. 
Plants not densely cespitose or generally not cespitose; root- 

stock not branching or slightly so. Hairs appressed, if hairs 

spreading than plants up to 40cm high and leaves larger....... 5. 

Leaves obtuse, rather densely gray-hairy. (Dzungarian Ala- 

Tayo, mia Hae elkowime Toelhs o 65 5 6 oo 6 6 6 1. E. latifolium Kar. et Kir. 
Leaves acute, green, white-hairy. Spinules along margin of disk 

of nutlets fusing for 4h their height to form a dentate wing, free 
part of spinules (teeth of wing) covered at margin with tiny 
bristiteshan (Wer Panaia) 0.) eine eens 2. E. pamiricum B. Fedtsch. 
Hairs spreading as in the preceding. Branches of rootstock 

few, sparsely covered with thick remnants of petioles. Plants 

30—40 cm high (rarely only 15—25cm — var. minor). Leaves 
larger, median cauline leaves 2—4cm long. Nutlets with dentate 

rim, spinules (teeth) smooth, without bristles along margin. 
( Co BPI Ssraly SHG TET) epee A ne Ma We Rees NU err a ee 3. E. fetissovii Rgl. 
Leaves, stems and pedicels appressed-hairy. Rootstock not 

branching. Root thin. Low plants, not more than 20cm high. 

(C. Tien Shan, more to the west of the preceding species)....... 
TE CONC ICRC tes ec ee am ek LE Se ae 4. E. pseudolatifolium M. Pop. 

Spinules at margin of disk of nutlet without anchor, the tip 

directed to the front (upwards), not to the side nor downward 
(nutlets not adhering); pedicels short. (Sakhalin). (Series 
@Gerullea ie wea eit. a Mo Le Rene rg |” cet 9. E. sachalinense M. Pop. 
Spinules with anchorlike tip, directed to one side and slightly 

down (nutlets adhering because of spinules) or nutlets (in one 
species of the upper reaches of Zeravshan) completely without 

spines. Pedicels filiform, longer. (Pamir and area surrounding). 

(‘Seieles itanaillevics)) oo 6 oy 64's eee ES AD. UTE RAR nC aa AU or ee 7. 
Plants cespitose, with erect stems 20—40cm high. Leaves 

TOMS Ty CoA CIIIe# ate, frie tomer erento) co) 1a) Wat hea Steen ey a Taye. sl ict eh eee ol es. Sr 

Plants low, with filiform weak stems 3—l5cm long............ 9. 

Leaves flat, linear-lanceolate, greenish, poorly appressed- 

downy. Spinules along margin of nutlet long (2 mm), flat, 
roniZioritiallies cases er ar open ctielatrot oh, steered amie tales Wee 5. E. dubium O. Fedtsch. 

Leaves narrowly linear-subfiliform, gray, densely hairy. 

Spinules along margin of nutlet (of disk) short, less than 0.5mm 

TOME EHS CUA. W., iavadansys ste tae len aves 6. E. pseudostrictum M. Pop. 

Stems prostrate, 5-15 cm. Leaves 1—2 cm long, 
1—4mm wide, obtuse, flat. Pedicels arcuately drooping. Gyno- 

phore after falling of nutlets with small holes marking the 

attachment-sites. Nutlets with short spinules along margin. 

Pleven realy Casio, eiceny, (Pewee) S545 5550050 5000 6 ne 
SP Me eee Noh eh labial eh obiase veh Netilal vor lo vata ah at veh Gh YOR od 6 7. E. sub-jacquemontii M. Pop. 

Stems 2—8 cm long. Plants densely cespitose, sometimes forming 

cushions, silvery white. Leaves less than 1cm long. Pedicels 

erect. Nutlets completely unarmed, back oblong and inflated. 
(aimunevance aye ould Aa een Meany ot LEE ESS 8. E. turkestanicum Franch. 
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10(1). Leaves filiform, linear or linear-lanceolate to lanceolate, with 

ile 

M26 

13. 

14, 

15. 

16. 

hairs usually appressed, erect, rather long, white, gray or 

sericeous, rarely (one species) spreading-villous. Racemes in 
fruit more or less long and loose. Pedicels long, 5—10to 

15—20mm long. Nutlets with pectinately disposed spinules 

along margin of disk, or unarmed (without crown). (Siberia, 
mainly in steppes, rarely in forest (taiga) belt, rocks, stony 
sllopes en (Section Colobomia WES) hl. ie teense ie eh el tee ee mls 
Leaves short, rather wide, oblong or lanceolate or oblong- 

linear, never linear or filiform, leaves and stems long- 

spreading-hairy, hairs often curved thus pubescence 

soft-villous or even lanate-villous. Racemes short even in 

fruit. Pedicels short, the longest 3—5 mm long, but usually 

shorter. Nutlets always with crown (except for the European 

alpine E. tergloviense). Loosely cespitose or soft-pulvi- 

nate Arctic or Arctic-alpine plants (Section Euritrichium DC.).. 23. 

Nutlets without crown, unarmed, with smooth margins of 

dornsallF are Olam ofc, )/c. cen sacu cies oh + (eye) eile) ite: oh omen aroma Cena 12. 

Nutlets with crown, i. e., with spinules, spinules usually bluish, 

without anchorlike tip, pectinately disposed along margin of 

GOrsalvarColia weer 6 sos otuay ee ad eae es OR a Tee eS ESS. SOO eee WG 

Plants forming dense tufts; branches of rootstock short, 

woody or more delicate but always thick with dark scales 

(remnants of the previous year's petioles), Leaves narrowly 

linearhtoRelliiormySierlCeOUS OLE OiG aye.) alee lee ee on Renee 3}, 

Plants not forming tufts. Rootstock not branching or with one 

apical branch bearing a dense rosette or two compact ones of 

lanceolate-spatulate, rather broad leaves, strongly spatulate- 

taperinoyatmbases: (Upper Armin) eames iene 14. E. maackii Maxim. 
Leaves shorter, 1—3 cm long, usually sericeous, rarely gray 

CES Haunyiirermisne cy ie .Gie UMN Oa RN oe) cle hed aa ade rr 1A, 
Leaves very long, 3—6 cm but narrow, filiform or subfiliform, 

coarse, straight, dullish gray. (Manchuria, Great Khingan and 

Other places) eee tein ease as ke Seeenaies 13. E, mandschuricum M. Pop. 
Leaves dull, gray. Rootstock with woody branches. Pedicels 

short, thick, curved. Stems 3—5(7)cm high. Flowers smaller, 

IA AeMoss, (Wen este) 5456566005 "gigas: Siete ae eee 
E. tuvinense M. Pop., see Note toE. jenisseense Turcz. 

Plants siericeous hairy. low or Of medium helsht).) 0.) sneer 1L'5). 

Leaves straight, rather coarse, linear, slightly longer than in 

the two preceding species. Rootstock with more coarse, woody 

branches sen @Alitangancdsialzalche rill) ural a) ane aa Senet 
Be 6 Soa i Ne E. altaicum M.Pop.,; see Noteto E.rupestre (Pall.) Bge. 
Leaves soft, curved or flexuose, filiform-linear, shorter. Branches 

of rootstock more delicate, not woody. (W. Siberia and N. 

MGrigoliian gsi agony SU AIC) eek ag Sita 2 2) 8 Dah Ne A 16. 
Plant not as pulvinate as in the preceding species. Stems 

slightly higher,5—10cm. Pedicels 2—3 times as long as calyx 

but not more than10mm. Racemes in fruit slightly longer, up 

to 3—4cm. Nutlets very smooth along margin. (Siberia: 

Romiskkerasnoyansks) iq iene eee onesie 11. E. jenisseense Turcz. 
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18. 

OF 

++ 

aie 

22, 

Plants pulvinate. Stems 5—8cm high. Racemes very short even in 

fruit. Pedicels approximately as long as calyx. Nutlets unarmed 

at margin of disk but margin slightly thickened, ascending and 

curved inside. (NW Mongolia)....... 12. E. pulviniforme M. Pop. 
Plants densely cespitose, rootstock with much shorter branches. 

Leaves linear, straight, sericeous. (Series Rupestria, comprising 

THOS BLOONS Side, WIAA MAG! Sens) 5 ooo ggudodboa50caacaabs 18. 
Plants not cespitose; rootstock slightly branching or not branching 

at all or producing loose, more or less broad tufts as well as 

elongated branches bearing at end reduced shoots (not 

rosettes). Leaves not linear or filiform but lanceolate or even 

broader, usually not sericeous but dullish-gray, rarely sericeous. 

Fruiting racemes elongate. Pedicels relatively thin and long, 

usually more than 10mm (up to 20mm). (Siberia). Series 
FAC CHIMAL ANA TS 75 een olicnieuen rs sce ch SUIS Scpelyh ais his” Bie Siemeer eeee enol 1S). 

Racemes short, 1—2 cm long even in fruit. Pedicels short. 

Branches of rootstock delicate, not woody. (Dauria and NE 

INOne Ollila) Myk Saduneksn aiases\ ete eee a rites of yi 10. E, rupestre (Pall.) Bge. 
Racemes elongating, loose in fruit. Pedicels longer, sometimes 

longer than 10mm long. Branches of rootstock harder, woody. (Altai) . 
- E. subrupestre M.Pop., see NotetoE. rupestre (Pall. )Bge. 

Plants loosely cespitose. Branches of rootstock numerous, more 

or less elongate, thick, with remnants of previous year's leaves, 

each branch terminating by reduced (1—3 cm high) shoot (not 
FOSsette) leaves of shoots short, J—2 em~long =e ae ene ae 20. 
Plants not cespitose. Branches of rootstock few, short or 

absent (but then rootstock unicipital—plant biennial), usually 

with a single rosette, if rootstock with 1—2 branches then with 
2—3 compressed, tightly attached rosettes. Leaves of rosettes 

TONGS 2 ONCIMIM OHO Mien ehh earaitichyairet lata’ Lele atc etlee vel 's a? fh sta fe Merbobae@iain te hls 

Leaves spatulate-oblong-linear or spatulate-lanceolate, gray, 

not sericeous. Racemes loose, with long (1—2 em) pedicels. 

(Urals, West Siberia: Salair-Kansk)... 15. E. pectinatum (Pall.) DC. 
Leaves spatulate-lanceolate, lanate-sericeous with very long 

hairs. Racemes loose in fruit, with long pedicels. (Central 

Siberia: Balagansk- Baikal and northeast to mouth of Lena River) 

MS PN Red rede ct MO CMa ake Pk Tr dys see 20. E. sericeum (Lehm.) DC. 
Leaves slightly sericeous, not as long-hairy. Racemes in fruit 

rather short, usually less than 5cm, rarely up to 5—7cm. Pedicels 

shorter, the lower not more than 10mm long, the upper shorter. 

Leaves spatulate-oblong or spatulate-lanceolate. Very close to 

the precediney (Kamchatka) 2.07.37... 19. E. kamtschaticum Kom. 
Stem sparsely villous with spreading hairs, branching above. 
Leaves of rosettes larger, 3—7 cm long, green, rounded-obtuse at 

apexan (wena -Kolyimea, Okhotsk andlUdarareal) a .'. cs eae o neneten 
0,'6,.0-0 6 GO IDEALOIO Oho Oh ONO 6 lo nun lo ‘Gao.olG Ooo don 18, E. jacuticum M. Pop. 
Stems appressed-hairy. Leaves of rosettes gray, densely 

anireyecar et Say OO LORIN ORCMIOR CONCORD RONMENT be emcaCr a aire 

Leaves dull gray, rounded-obtuse at apex, 2—5cm long. (Trans- 

baikalia, Zeya-Bureya, the northern part of Sikhote-Alin) ...... 
Sh clit ce Vall ch aCe UNE lc HIN gee age 16. E. incanum (Turcz.) DC. 
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a: Leaves somewhat sericeous-gray, acute,5—7cm long. Very 

close to the preceding. (Cliffs of southern Sikhote-Alin) ....... 
Sus art's ReMPeeTa PA gs eee shies ch both ei iat elee dae jee el ee Suchorenser in ieops 

23.  Pulvinate plants, forming low and rather compact cushions, 

5—20cm across. Stems very short, 1—3(5) cm high, appearing 
above cushion only after flowering. Spinules of nutlets smooth 

or nutlets with short smooth teeth unsteady.) le) ous one ncueneneie 24, 
a Plants producing loose tufts or even solitary rosettes. Stems . 

well developed even at onset of flowering, 5—15cm high. Spinules 

of nutlets scabrous at margin and generally long............ 26.- 

24, Stems not visible at flowering; flowers borne in axils of the apical 

leaves of column-like shoots, i.e., at surface of cushion. Corolla blue, 

5—6mmacross. (Arctic Siberia) .... 24. E. aretioides (Cham.) DC. 
oF Floriferous stems slightly elevated above cushion subanthesis, 

Ibs) Creal obvedl diay B/G Gkaea Seewretns i et sailienne ei 'e; ©, Jenrotse) ner. (ohs ope heen meaeemneamtonmee 25. 

25. Flowers as large as in the sirecedhane but cushion small, loose, 

more like atuft. Spinules along margin of nutlets elongate, also 
as in the preceding. (Hybrids between E. aretioides and 

E. villosum, very common in Arctic Siberia and E. Europe (to 

Kaniny P eminsuilay)) myeisicays, ara clay eusweetiel ec cucione ns E. chamissonis DC. 
489 (see Note to E. aretioides (Cham.) DC. and E. villosum (Ldb.) 

Bge. 

+ Flowers larger, 7-—10mm across, blue. Nutlets with a narrow 

dentate wing-like rim around back without elongate spinules. 

(ee Carpathians) marae ey es ene 21. E. nanum (Vill.) Schrad. 
26. Leaves of rosettes oblong or lanceolate-oblong, obtuse, like 

the entire plant sometimes grayish, i. e., more densely long- 

villous. Corolla blue or in some races white. (Arctic — E. Eu- 
ropean part and Siberia to Bering Strait and Kamchatka, the 

alpine mountain belt of S. Siberia, Tien Shan, Pamir BNE) 5 co 6 6 

Sr cay lees cA chueReNemitb aie es tei Btel baltteg: vey <Oieps oars bene 23. E, villosum (Ldb.) Bge. 
ae Leaves of rosettes lanceolate, acute, like the entire plant 

white-sericeous (i. e., hairs subappressed) hairy-villous. 

Weakly cespitose plants. Corolla blue. Nutlets as in the 

preceding) (Gaucasus MainwRangie) 4 14 ques Sorel ei i ee eee 
Ba os Pia ns Cotte, rach ate ees ete crete 22. E. caucasicum (Alb.) Grossh. 

Section 1. PPEUDOHACKELIA M. Pop. —Nutlets dorsoventrally compressed, 

low, not turbinate, their apices elongating above style, growing below with 

bases away from gynophore. Nutlets not differing in shape from those of 

Hackelia, but gynophore low, tiny, not more than 1 mm high, short-pyra- 

midal. Differing from Hackelia by the short gynophore and in addition 

sometimes spinules without anchorlike tip. 

Series 1. Albiflora M. Pop.— Spinules along margin of disk of nutlets 

with anchorlike tip as in Hackelia. Flowers small, white. Leaves broad 

and short, oblong. Pamir area. 

364 



1. E. latifolium Kar. et Kir. in Bull. Soc. Nat. Mose. XV (1842) 403; 
dba lashossy ele LOO apskar indir Bot sada, xo Vijeooc. — Emam u mm 

ssp. villosum var. eu-villosum Brand in Pflanzenr. IV, 252,(1931) 

HQIO’ 

Perennial; small, densely cespitose plants; root apparently hidden in 

rock crevices, multicipital, producing rootstock branches, branches short, 

thick with remnants of previous year's petioles; petioles and stem of last 

year thin, brown; rosettes of radical leaves small, disposed among bundles 

of previous year's petioles and stems, the leaves oblong, obtuse, 2—3 cm 

long, cuneately tapering into equally long petioles, downy-subvillous with 

spreading short hairs; stems thin, slightly flexuose, ascending, spreading- 

coarse-downy,6—15 cm long, simple; cauline leaves 6—10, small, oblong, 

490 acute, densely semi-spreading-short-hairy,sessile, 1—1.5cm long. Inflo- 

rescence short in flower, composed of short, 1—2(3)-flowered, loose, cymes, 
elongating slightly in fruit with 1—2 small leaves at the lower part; pedicels 

long, longer than calyx, thin, spreading-downy; flowers rather small; calyx 

in flower 1.5mm long, gray-downy, with ovate, obtuse lobes; corolla white, 

limb 5mm across, lobes obovate or rounded-ovate. Ripe fruit absent but 

judging by the young ovary the fruit is flat, ovoid, with low sides and one row 

of anchorlike spinules along the margin of the downy disk. 
Apparently in cliffs of the alpine belt. — Centr. Asia: Dzu.-Tarb. (only 

in Dzungarian Ala-Tau, upper reaches of Sarkan River, flowers and very 

small fruit, 1841, Karelin and Kirilov). Endemic. Type in Moscow, cotype 

in Leningrad. 
Note. In 1948, V. P. Goloskokov made collections of Eritrichium in 

Dzungarian Ala- Tau, in the basin of the Koksu River, along the Karasyryk 

River, and on steep, shady cliffs in the forest zone; these specimens were 

close to E. latifolium, E. pamiricum and E. fetissovii but could 

not be pertained to any of these. Cespitose plants but branches of rootstock 

thin, green, 20—25 cm high, with spreading falling hairs. Radical leaves up 

to 10 cm long, with green, oblong-lanceolate blade, cauline leaves ovate- 

oblong, ca. 2cm long. Cymes short, few-flowered, umbelliform, disposed 

on the branching apex of stem, if stem simple then with one small, slightly 

drooping apical cyme; pedicels long, erect, short-downy, much longer than 

calyx; calyx-lobes in fruit 1—2 mm long, obtuse, lanceolate, sparsely white- 

hairy; corolla absent but undoubtedly white. Gynophore pyramidal, ca. 

0.5mm high. Nutlets dorsoventrally compressed, 2 mm long, oblong, with 

long-cuneate pointed apex, completely downy, margin of disk with very short 

(0.1—0.2 mm) thick anchorlike not scabrous spinules. Cicatrice nearly at 
the center of the ventral side, suborbicular. This taxon is probably E. la- 

tifolium, but it grows in low forests and not in the alpine belt and hence the 

plants are more fully grown, green, with larger leaves (f. umbrosum),. 

2. E. pamiricum B. Fedtsch. in Tr. Bot. Sada, XXI (1903) 385; Lipskii 

in Tr, Bot. Sada, XXVI, 534.— Hackelia pamirica Brand in Fedde, 

Repert. XXII (1925) 104; in Pflanzenr. IV, 252 (1931) 134. — 
493 Annual; plants green, densely or loosely cespitose; branches of rootstock 

short or slightly elongate, thick, covered with dark squamous remnants of 

past year's petioles; stems thin, numerous, (15)20—30 cm long, usually 
slightly ascending, simple, with 1—3 cymes at apex; leaves or radical rosettes 
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PLATE XXIV. 1—Eritrichium jacuticum M. Pop.; 2—E.subrupestre M. Pop.; 

3—E.caucasicum (Alb.) Grossh. 
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up to 5cm long, lanceolate or oblong-spatulate, tapering to long petiole, 

acute, flat; lower cauline leaves similar but with shorter petiole; median 

and upper cauline leaves sessile, oblong, short, 1—2 cm, all short-acuminate, 

green, pubescent above and beneath with short, spreading bristles, the 
bristles at upper surface on large flat tubercles. Cymes even in flower 

loose, later in fruit very loose and elongate, up to 5—10 cm, directed up- 

wards, nearly leafless; pedicels slightly longer than calyx, the lower up to 

1.5—2 cm long in fruit, filiform, drooping, slightly arcuate, spreading- 

bristly-hairy; flowers small or medium-sized; calyx in flower ca. 1mm long, 

in fruit 1.5 mm, spreading-bristly-pubescent, lobes linear, acute; corolla 

white, Myosotis-like; the tube very short, 0.75 mm long, half as long as 

limb, the limb flat, ca. 5mm across, lobes hn the length of limb, ovate, 

rounded; scales rather large, 0.75—1 mm long, thick, papilliform, 2-lobed 

at apex; anthers 0.5 mm long, oval, enclosed in corolla tube under scales, 

nectar Scales very distinct at base of tube; style very short, with capitate- 

discoid stigma; fruit pyramidal-ovoid, 3—3.5mm high, not overtopped by 

style; nutlets compressed, oblong, trihedral, dotted-scabrous with fine 

tubercles along the lower sides, disk without keel, oblong, finely scabrous- 

pubescent, along margin with anchorlike spinules 7—8 at each side of disk, 

spinules horizontally spreading, half as long as disk, with bases adjacent 

but not merging, sometimes merging for 7D their length and then forming 

around disk a dentate membranous wing, its teeth bearing anchorlike heads, 

spinules with small bristles along margin; cicatrice suprabasal (nearly 

central), small, elliptic, rounded. June. 

Stony and rocky mountain slopes. — Centr. Asia: Pam.-Al. (only W. 

Pamir and Gorno-Badakhshan; Shugnan). Endemic. (Kashmir?). Described 
from W. Pamir between Yashilkul' and Khodzha- Nazar, flowers, fruit, 

LOR Vie OOO ands Hedchenkoyminpemnlaeninerzads 

Note. This species is so similar to the preceding that it may be its 

race, as noted by Lipskii; yet in view of the absence of ripe fruit in E. la- 

tifolium and its geographical isolation, 1 am refraining for the time 

being from uniting it with E. pamiricum. The differences between the 

494 two are the denser and grayer hairs in E. latifolium compared with 

E. pamiricum and the more obtuse and slightly wider leaves. I saw no 

difference in young nutlets between E. latifolium and EH. pamiricum, 

considering the characteristic spinules of the latter which are scabrous 

along the margins, 

3, 15 USIScOvill lel, “Way Wie, Ie Sacky Wik A(1S880) S40, a, lac iroli inion 

ILajssiay wha Wie, TBot, Sacla, SOWIE (ILO) S80, jo, os — 14 Maid Seo, willo= 
Sum var. eu-villosum Brand in Pflanzenr. IV, 253 (1931) exp. 

Perennial; plants not cespitose; root not thick, unicipital with one root- 

stock sparsely covered with rather thick remnants of last year's petioles; 

stems high, ca. 30—40 cm, 1—2 produced from one root, rather thick, sturdy, 

sparsely (especially below) spreading-pubescent, simple; radical leaves 
long-petioled, oblong-lanceolate, obtuse, 5cm long, green, very remotely 

spreading-bristly-pubescent, bristles at upper surface borne on white 

tubercles; cauline leaves sublanceolate, sessile, elongate, 2.5—5 cm long, 

acute. Inflorescence terminal, small, consisting of 2—3 cymes, cymes short 

in flower nearly corymbiform-capitate, straightening in fruit and reaching 
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several cm in length; pedicels only 2—3, distinct only in fruit, finely spread- 

ing-pubescent, in fruit 0.3—0.7 (to 9) [?] mm long, erect; flowers rather 

small, as in preceding; calyx in flower ca. 2mm long, gray, hardly elongating 

in fruit, lobes obtuse; corolla white, apparently like in the preceding; gyno- 

phore very short, not more than 1mm high pyramidal, with gaps at 

apex of pyramid; nutlets ca. 3mm long, dorsoventrally compressed, gla- 

brous or pubescent, margin of disk with scarious-coriaceous, narrow, dentate 

rim, the teeth with anchorlike tip, spinules (teeth of rim) smooth at margin. 
Damp places between cliffs and shrubs along streams, 1,500—2,000 m. — 

Centr. Asia: T. Sh. (only known at present beyond borders of USSR, in 

Kuldja, but might probably be found in C. TienShan), Endemic. Described 

from Yuldus Range. Type in Leningrad. 
Note. Very close to the two preceding species from which it differs 

by the larger habit and rootstock not cespitose. Nonetheless it should 

probably be united with E. latifolium as Lipskii proposed. There are 

also smaller individuals (var. minor M. Pop.): Atbash- Tau, Fetisov; 

Barskaun valley, Rozhevits; Aksai Tien Shan, Lipskii. 

4, E, pseudolatifolium M. Pop. sp. n. in Addenda XVIII, 618.— E. lati- 

folium Lipsky in Tr. Bot. Sada, XXVI (1910) 530, ex p. 
495 Differs from the preceding by the appressed hairs even silvery on young 

leaves; root thin, one- or few-headed; stems low, 10—15cm high, ascending. 

Leaves with broader oval obtuse or acute blades. Pedicels appressed- 

pubescent; flowers of the same size and shape but the limb sometimes with 

blue tinge. Fruit (very young only) appearing to be unarmed but pubescent. 

June. (Plate XIX, Figure 1.) 
Rocks, ravines. — Centr. Asia: T. Sh. (only the southern slope beyond 

boundaries of USSR: Karateke and gorge of Ui-Tal River, Roborovskii; 

under Kukurkut pass, Mertsbakher). Endemic (but also occurring in USSR). 

Descriptions based on Mertsbakher indicated above specimens. Type in 

Leningrad. 

Note. If E. latifolium is to be distinguished from E. fetissovii 

and E. pamiricum then it is justified to separate the above species as 

well. It is understandable that they are all only races of E. latifolium 

Kir. et Kar. s.l. I present them as separate species only to show that 

E. latifolium is not a simple species and special attention should be 

paid to its racial composition; more material is necessary to definitively 

evaluate these species. The material at hand is very fragmentary and 

clearly insufficient. 

Series 2. Himalaica M. Pop.— Spinules along margin of disk with 

anchorlike tip, rarely spinules absent (nutlets smooth). Flowers medium- 

sized, blue. Leaves linear or lanceolate-linear, sericeous-appressed- 

hairy. Himalayas and Pamir. Beside our species there are also E.longi- 

folium Decne., E. strictum Decne. and E. jaque mont1ii Deene;; 

possibly E. spathulatum Clarke, and others. 

5. E. dubium O. Fedtsch. in Tr. Bot. Sada, XXI (1903) 385.— Lappula 
dubia Brand in Pflanzenr. IV, 252 (1931) 142.— Eritrichium 
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longifolium Lipsky in Tr. Bot. Sada, XXVI (1910) 534, non Decne. in 

Jacquem. Voy. Ind. IX (1844) 124, tab. 129. 
Perennial; plants slightly cespitose but not forming large tufts, appressed- 

hairy, slightly grayish; stems few, rather high, 30—40 cm, herbaceous, erect, 

thin, 1—1.5 mm thick, very sparsely hairy, simple, rarely with one lateral 

branch above; leaves broadly linear or lanceolate-linear, flat, acute, slightly 

grayish, sparsely and completely appressed hairy, the radical rosetted, 

obliquely declined, spatulate, tapering to 6—7 cm long petiole, cauline leaves 

ca. 10, sessile, 2—4 cm long, 4—7 mm wide. Cymes loose, few-flowered, 

nearly leafless; pedicels filiform, 6—20mm long, ascending, appressed- 

pubescent; calyx 1.5mm long, with linear acute appressed-hairy lobes; 

corolla rather large, as in Myosotis,6—9 mm across, tube as long as 

calyx, lobes of limb rounded, incisions between them nearly reaching throat; 

scales yellow, large, papilliform, 2-lobed; stigma hidden between nutlets; 

fruit globose- pyramidal, the ripe ones apparently 3—4 mm high; nutlets (only 

young present) compressed more or less, flat, ovoid, the low oblique sides 

slightly rugose, glabrous, the flat back (disk) tuberculate-rugose and slightly 
spreading- pubescent, with rather long spinules along margin of disk, the 

spinules horizontally spreading, flattened, rather broad and long (nearly as 

long as width of disk), bluish, uniserial, 7—8 at each side, shorter at base of 

disk; gynophore short-pyramidal, not more than1mm high. June—July. 

Apparently in rocks and taluses.— Centr. Asia: Pam.-Al. (Pamir only, 

3,500—4,000m, very rarely). Endemic. Described from Pamir (Karasu, 

flowers, young fruit, 29 VIII 1878, Kushakevich and Togdumbashpamir; 

Pistan Gorge of Sarikol Range, flowers, 15 VIII 1901, Alekseenko),. Type 

in Leningrad. 

Note. Lipskii was quite right in noting the resemblance of this species 

to the Himalayan E. longifolium Decne., whose description (Jacquem. 

Voy. Ind. tab. 129) very much fits our plant. According to that description, 

however, the nutlets have a broad dentate wing at the margin which does not 

exist in E. dubium. Since we did not see the original or topotypical 

specimens of EK. longifolium Decne. from the Himalayas, we cannot unite 
our Pamir species with the latter. 

6. E. pseudostrictum M. Pop. sp. n. in Addenda XVIII, 618.— E. stric- 

Timm aNctee Pamuir.4(Ol Medtsch et alii): 
Perennial; densely cespitose plants, entirely appressed-gray, with straight 

hairs; root thick, multicipital; branches of rootstock short, thick, with thin 

remnants of previous year's petioles; stems numerous, erect or slightly 

arcuately ascending, thin, virgate, simple, (15)20—30 cm high, appressed- 

gray-hairy; leaves narrowly linear, subfiliform, the radical rosetted, 

withering soon, tapering to petiole, 3—5 cm long, 2—4 mm wide, cauline leaves 

sessile, narrowly linear to filiform, 1—3 cm long, 1—2 mm wide, acute, some- 

what sericeous, gray. Cymes in flower short, in fruit loose, straightening, 

2—3 cm long, leafless, 1—2 only at apex of stem; pedicels thin, long, ascending 

to erect, 2—4 times as long as calyx, the lower pedicels up to 1 (even 1.5) cm 

long in fruit, appressed-pubescent; calyx ca. 1 mm long, little elongating in 

fruit, lobes linear, acute; corolla blue, Myosotis-like, 7-—8mm across, 
497 the tube short, ca. 1 mm long, the limb flat, with rounded lobes, a length of 

limb; scales large, whitish, papilliform, 2-lobed;/ fruit globose- or ovoid- 
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pyramidal, ca. 3mm high, with style hidden among nutlets; nutlets oblong, 

trihedral in cross section, finely spreading-pubescent, sides of nutlets 

rather high, finely tuberculate, the back (disk) oblong, nearly flat, densely 
and finely tuberculate, blue, at margin with short but sturdy, subvertical, 

anchorlike spinules, 3—7 at each side, spinules below areola especially 

short; gynophore less than 1 mm high, short-pyramidal. July. 

Rocks and taluses. — Centr. Asia: Pam.-Al. (Pamir only, 3,500—4,060 m). 
' Endemic. Described by Chaikova from Pamir, from aborder bed, in rocks, 

flowers, fruit, 7 VIII 1931, Lipshits, No. 756. Type in Moscow and Leningrad. 

Note. This species is readily distinguished from the Himalayan 

E. strictum by its more densely cespitose habit and its subfiliform 

leaves. The nutlets are very similar. There is no question that these are 

very closely related species, probably races of one species. I regard as 

E. strictum Decne. that plant which Clarke accepted as this species (in 

Hook. Fl. Brit. Ind. IV, 164) and the many specimens found in Leningrad; 

in habit they approach the next species (linear leaves wider than those 

described). Our species occurs nearly at the border of Soviet Pamir. It 

is also close to E. dubium but is more cespitose, its leaves very narrow 

and the nutlet spinules short. 

i. Er Sub sjacquemontit Wik Pop: sp.) in) Addenda XxVaAlly 6193, 

Ido UCMIPIKS Sy Bins @lian eybkee, i lPeiodle, iaroya IDieeh ala, 

Perennial; root thin; slightly cespitose plants but dense, gray-sericeous, 

with appressed straight hairs; rootstock with short branches thick with last 

year's petioles; stemsthin, subfiliform, procumbent or ascending, 5—10(15) cm 

long, simple; leaves short, radical leaves narrow, linear-spatulate, cauline 

leaves wider, linear-oblong, 1—1.5 cm long, 1—4 mm wide, obtuse, flat, 

spreading or drooping. Cymes apical, short, loose, few-flowered, slightly 

elongating in fruit but still short; pedicels thin-filiform, in fruit (and flower) 

2—3 times as long as calyx, the lower to 1—1.5 cm long, usually shorter, in 

fruit arcuately nodding, appressed-pubescent; calyx sericeous-appressed- 

hairy, 1—1.5(2)mm long, with oblong-linear acute lobes, hardly elongating in 
fruit; corolla pale blue, medium-sized or rather small, tube as long as 

calyx, the limb 4—5 mm across, not quite flat, with ovate-rounded lobes, the 

incisions between them extending nearly to throat; scales ovate- rounded, 

ca. 0.5mm high; nutlets usually 1—2 in fruit, 2(3)mm long, oblong, in cross 

section trihedral, densely and shortly spreading-pubescent, with low sides, 

back (disk) flat, pubescent, with obsolete keel, along margin with 1 row of 
small very short subvertical anchorlike spinules, (3)5—8 at each side of disk; 

prominent cicatrice oval, nearly central (i. e., at middle of the ventral side) 

the style hidden below the ventral side of nutlet, thus lying nearly horizontally 

at bottom of calyx; gynophore very small, ca. 0.5 mm high, with holes left 

from the protruding cicatrice after falling or ripe nutlets (similar to 

caruncle of Anchusa). July. 
Rocks. — Centr. Asia: Pam.-Al. (Pamir only, 3,560m). Endemic. 

Described from Pamir (Pshart River, rocks opposite ravine Tugur-Dzhilga, 

flowers, fruit, 13 VII 1931, Lipshits, No.451; other specimens from Pamir 

are from Ak-Su River (Murgabu), ravine Ayu-Kuzyu-Sai, rocks, 3,506 m, 
flowers, fruit II VII 1901, Alekseenko). Type in Moscow, cotype in Leningrad. 
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Note. This species is closely related to the two preceding ones, 

especially to E. pseudostrictum, although it is very different in habit. 

O.A. Fedchenko identified it as E. turkestanicum Franch. (V supple- 
ment to ''Flora Pamira,'' p.29, Tr. Bot. Sada, XXXI, 469). She pointed 

out its resemblance to the Himalayan E. jacquemontii Decne. 

8. E. turkestanicum Franch. in Ann. Sc. Nat. 6 sér. XVIII (1884) 216, 
non O. Fedtsch. in Tr. Bot. Sada, XXXI (1915) 467.— Microcaryum 
turkestanicum Brand in Fedde, Repert. XXII (1925) 101 et in Pflanzenr. 

TV, 252 (1931) 202, pro parte. 
Perennial; very small plants, 3—5(8)cm, densely cespitose, sericeous- 

white-gray, growing in rock crevices (probably limestone); branches of 

rootstock short, thick, with remnants of last year's petioles; stems filiform, 

2—7 cm long, ascending, simple, with loose 3—5-flowered apical cymes; 

leaves of radical rosettes linear-spatulate, 1—3 cm long, 1—3 mm wide, acute; 

cauline leaves very small, 0.3—1 cm long, linear-oblong, evenly disposed 

along stem up to inflorescence, acute, sericeous-white. Pedicels filiform, 

longer than calyx, the lower pedicels comparatively long, up to 1 cm, erect; 

calyx silvery, ca. 2mm long in flower, with linear acute lobes; corolla blue, of 

the short type (My osotis-like), the limb 4—6 mmacross, with ovate-rounded 

lobes; nutlets 1—2infruit, ca. 3mm long, when solitary then nearly horizontal, 

ca. 2mm long in flower, with linear acute lobes; corolla blue, of the short- 

type (Myosotis-like), the limb 4—6 mm across, with ovate-rounded lobes; 
nutlets 1—2 in fruit, ca. 3mm long, when solitary then nearly horizontal, 

oblong, glabrous, back inflated, completely unarmed along margin, tapering 

to keel at sides, smooth, glabrous; cicatrice below center but suprabasal, 

499 projecting as stipe in lower third of ventral side and attached to one of the 
faces of the small low-pyramidal gynophore; style small, bent under nutlet, 

cae 0f3— 0. o;mna lone, July. 

Rock crevices. — Centr. Asia: Pam.-Al. (Upper Zeravshan only; a dubious 

specimen from Fergana, Alai or Turkestan Ranges, limestones rocks in the 

natural boundary of Kara-Shur, flowering 25 V 1913, Dolenko, No. 532) 

Endemic. Described from Upper Zeravshan, particularly from Yagnob 

(Kapyu). Type in Paris, cotype in Leningrad. 
Note. Typically, this is a dwarf, cushion-like plant, with 2—3 cm long 

stems and very small leaves. Under other conditions (possibly in wider 

rock crevices) it grows slightly larger, is less cespitose, not pulviniform, 

and resembles E. sub-jacquemontii, but is distinguished from the 

latter by the more sericeous, white hairs, erect pedicels, and the completely 

unarmed fruit. The Fergana specimen indicates the occurrence of the 

plant beyond the upper reaches of the Zeravshan River. The last collections 

outside of Yagnob were made in Makshevatskaya cave (Lipskii), near Kara- 

Kul', Khshartob and Artuch (Komarov): the last two are less typical plants, 

more developed, not pulviniform. The phenomenon of unarmed nutlets in 

some Eritrichium is known also in the section Eueritrichium (E. ter - 

gloviense — race of E. nanum) and in the section Coloboma (e. g., 
E. jenisseense Turcz., and others), so that in this sense E. turkesta- 

nicum does not represent an exception. 

Series 3. Coerulea M. Pop. — Spinules along disk without anchorlike tip, 

with apices directed forward. Flowers large, blue. Leaves relatively 

narrow, lanceolate-linear. Japanese Islands. 
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9, E. sachalinense M. Pop. sp. n. in Addenda XVIII,619.— E. nip- 

ponicum Suguwara, Ill. Fl. Sagh. IV, 1575, non Makino. — Ic.: Suguwara, 

iemtabe (20: 

Perennial; small, loose, cespitose plants, with more or less long branches 

of rootstock, with few sterile rosettes and floriferous stems; root rather 

thin, 1—2 mm thick; stems 1—3 in one tuft, low, (7)10—15 cm high, erect or 
arcuately ascending, slightly ascending above at inflorescence, sturdy, simple, 

- sparsely covered with appressed (not tightly so) long white antrorse hairs, regu- 

larly and densely leafy; leaves of rosettes and cauline leaves similar but the 

radical longer, 2—5 cm long and obtuse, cauline leaves gradually becoming 

shorter toward apex of stem, nearly acute, all leaves somewhat spatulate, 

500 linear-lanceolate, gradually tapering at base,flat, 2—4mm wide under apex, 

moderately covered with subappressed hairs, hardly grayish. Cymes two 

at apex of each stem, short in flower, subcapitate, later slightly elongating, 

in fruit up to 4cm long, erect, with few small leaves at base; pedicels short, 

even the lower only ca. 5mm long in fruit, the upper 2—3 mm long, sub- 

appressed-pubescent; calyx pubescent, in flower 2mm long, in fruit hardly 

longer; corolla blue, the tube 1.5mm long, the limb flat, 5-7 mm wide, with 

ovate-rounded lobes, depth of incisions equal to limb; nutlets 3—4mm long, 

similar to Hackelia in shape, i.e., flattish, sides low, hardly 1 mm high, 

glabrous, slightly inflated, disk flat, ovate, hardly keeled along its median 

line, pubescent, at margin with about 6 unequal spinules on each side, the 

longer spinules hardly shorter than width of disk, whitish, at base with 

small bristles or glabrous, at apex bluish, the 2—3 small acute spinules 

directed forward, i. e., not clinging or with hardly visible anchorlike point. 

July—August, 

Stony mountain peaks. — Far East: Sakh. Endemic. Described from the 

mountains of S. Sakhalin. Type in Sakhalin. 

Note. E. nipponicum Makhno (Hackelia (sect. Eritrichiastrum) 
nipponica Brand) differs from our species by its thick root, the more 
numerous stems, the more dense and appressed, nearly sericeous, pubescence, 

and the 1 “ times larger flowers (I saw the specimen from Hokkaido, flowers 

22 VIII 1926, Terasima, No. 5587). 
It is difficult to decide whether our plant belongs to Hackelia or Eri- 

trichium. Brand was not greatly mistaken in referring it to the section 

Eritrichiastrum Brand genus Hackelia. Its nutlets are intermediate in 

form between these very closely related genera. They are flat, with low 

sides and well developed, nearly flat dorsal areola (disk) along whose 
margin are horizontally spreading, flat spinules — 6 at each side, ‘Thus, the 

nutlets are not turbinate, their sides are not high, and the dorsal areola is 

not large, which is altogether characteristic of Eritrichium (especially 

section Coloboma and even Eueritrichium DC.); the spines do not ascend 

and are not curved on the disk, whereas in the typical Hritrichium, 

especially in Coloboma, these features are quite common. Our species 

differs from Hackelia in structure of spinule apex. In Hackelia as 

well as in Echinospermum, the apex of the spinule is anchorlike, i.e., 

with small pointed tips turned to one side and even downward, which 

provides the spinules and the nutlets with adherence ability. In Eritri- 

chium these apices are shorter and directed upward and thus do not act 

501 as clinging head-glochidium. In Echinospermum and Hackelia the 
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spinules of the disk have neither cilia nor appendages along their margins 

and are smooth and regular up to the anchorlike head. In other words, ~— 

the spinules of the nutlets in Echinospermum and Hackelia are 

more developed as adhesive organs of the fruit. In Eritrichium, on 

the other hand, the spinules play a negligible role; its nutlets have thinner 

walls and are more delicate than those of Hackelia and even more so 

than those of Echinospermum in which the xerophily of the plant in- 

cludes the xerophilous nutlets, with thicker, stony walls, often tubercled on 

their surface. 

Section 2. COLOBOMA DC. Prodr. X (1846) 126; Ldb. Fl. Ross. I11, 
150.— Hairs usually appressed, often sericeous. Leaves filiform, linear 

or linear-lanceolate to lanceolate. Flowers blue, medium-sized, rarely 

small. Nutlets turbinate, with high sides, dorsal areola low, flat, usually 

pectinate along margin with dense spinules, spinules erect or curved on 
disk, frequently turning blue at tip; rarely nutlets without spinules; gyno- 

phore short-pyramidal, rarely nearly flat. Mainly in Siberia and Mongolia. 

Series 1. Rupestria* M. Pop.— Densely cespitose plants, with reduced, 

thick branches of rootstock. Hairs usually sericeous, rarely gray but still 

appressed. Pedicels relatively short. Leaves narrowly linear or linear 

or filiform. Nutlets with crown of short spinules or without (then nutlets 

nearly like in Trigonotis). 

10. E. rupestre (Pall.) Bge. Verzeichn. der im Oestl. Theil Altai- 
Gebirge gesamm. Pflanzen (1836) 14; DC. Prodr. X, 126; Ldb. Fl. Ross. 
WL, WSs tell, IL Zap Sil, ID CASA = INB,OS OAS Tew S Siri Ielllle 

i. 0, eye, (R77) WSS welos Ty ey Sy vabe Bclss ile cube an (leg) O05 — 

Anchusa rupestris Roem. et Schult. Syst. veg. IV (1819) 101.— Ic.: 
ipieeunGl ii Idleineerre, IW, BHA, i, Ie Joel, i, @. 

Perennial; densely and compactly cespitose plants, gray-white-sericeous; 

branches of rootstock short, appressed-squamose, with black or brown 

remnants of last year's petioles; stems numerous, erect or ascending, simple, 

8—20 cm high, robust, white with appressed long hairs; leaves sericeous, 

linear, 3—4 mm wide, comparatively long, radical leaves usually slightly 

spatulate, tapering to petioles 3—5(6) cm long, cauline leaves 5—10 evenly 

disposed on stem, sessile, 1—2 cm long, all leaves obtuse, upright. Racemes 

at apices of simple stems, short, subcapitate, later slightly elongating and 

straightening in fruit; pedicels appressed-hairy, in flower approximately as 

long as calyx, elongating in fruit but even then the lowermost not longer 

than 10 mm, sturdy, erect; calyx sericeous, 2—3 mm long in flower, with 
linear acute lobes little elongating in fruit; corolla very blue, Myosotis- 

like, limb flat, 7—10 mm wide, with rounded-ovate lobes; scales broad, low, 

papillose, yellow, with adjacent margins, forming a ring around throat; 

anthers less than 1mm long, linear-oblong; nutlets turbinate with steep high 

(1.5mm) sides, transversely ribbed, smooth, glabrous, dorsal areola 

* Non Rupestria Maxim. im. Mel biol. VIII (1872) 546. 
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tapering, pubescent or glabrous, pectinate at margin with short spinules, 

erect or curved on disk, not anchorlike at apex, scabrous, rarely nutlets 

unarmed. May—June. 

West Siberia: Alt., Irt.; East Siberia: Dau. Gen. distr. Mongolia, 

China (NE). Described from Dauria. Type in London. 
Note. Pallas,who described Myosotis rupestris from Dauria, 

did not mention the Altai specimens. Ledebour (Fl. alt. I, 190) positively ~ 
identified the Altai plants with the Daurian and presented this view in 

503 

"Fl. Ross." (II, 151-152). I do not know if he saw the original Pallas 
specimen (I could not find it in the herbarium of the Botanical Institute of 

the Academy of Sciences of the USSR) or based his views only on Pallas' 

drawing and description, at any rate the identification of the Daurian plant 

with the Altai appears very dubious. Of course, these are closely related 

species (races) distributed mainly in Mongolia, from Manchuria up to the 

(Central) Kazakh Hills. This microspecies produces a series of local 

races. Our localities (Dauria, Baikal, Yenisei, Altai) represent only the 
northern outposts of distribution of this Mongolian microspecies. Two good 

races are described under E. manshuticum M.Pop. and E. pulvi- 

niforme M. Pop., the latter from Mongolia. Less clear is E. jenisse- 

ense Turcz. The Daurian and Altai populations, which are closest to 

E. jenisseense, represent a single or two races. They are very similar 

but their distribution areas apparently are not adjacent. Unfortunately, the 

Daurian specimens are in flower so that the characters of the nutlets 

cannot be precisely established, but from the neighboring eastern part of 

Mongolia there are abundant specimens with young fruits; I have freely 

marked them as the original E. rupestre (Pall.) non Bge. (1. c.) since 

Pallas' description is very inaccurate. Their nutlets always have a 

pectinate crown of spinules curved on the disk. The racemes even in fruit 

are very short, 1—2 cm, with 2 approximate upper leaves at their base, 

and with short pedicels. The branches of the rootstock are softer, not as 

woody, with black scales. The Altai race has woodier rootstock branches, 

the fruiting racemes are elongate, the lower pedicels sometimes more than 

10mm long and in general the plant is more sericeous; all these characters 

are widely variable. Sometimes the nutlets have a pectinate crown of short 

spinules, sometimes they are smooth and then similar to Trigonotis. 

Ledebour (Fl. lat.) regarded them as such: ''margine edentulis.'' Bunge 
(1. c. 14) mistakenly assumed that the crown fell from the ripe nutlets, an 

assumption repeated by Ledebour (Fl. Ross.), but nothing of the kind 

actually happens. The fact is that there are two forms growing in Altai, 

one without a crown on the nutlets, distributed in the Kazakh Hills, the other 

with a crown of spinules as inthe Daurian race E. rupestre s.s. Ihave 

named the specimens with a crown on the nutlets E. subrupestre M. Pop. 

(=E. rupestre Bge., Lede. quoad pl. altaicum) (Plate XXIV, Figure 2) 
and the other with trihedral nutlets, almost as inTrigonotis, without a 

Crowns valita ie una (Pop. (=e uipels tr en ldioy ips): 

11. E. jenisseense Turcz. in DC. Prodr. X (1846) 126; Ldb. Fl. Ross. 
i Lots hen pieisiprie ivanre spec tiimart uta eSicand) ane flamZzenrcae ave 

252 (1931) 192 ex minima parte. 
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Perennial; rather loosely cespitose plants, forming low, sericeous, 

rather broad tufts; branches of rootstock up to 5 cm long, clavate because of 

the thickened apex with thin appressed brown or black scales, remnants of 

last year's petioles, sometimes branches of rootstock 1—2 cm long; root 

thin, vertical, not deep; stems numerous, thin, subfiliform but sturdy, erect 

or arcuately ascending, simple, 5—10cm high, gray-sericeous with long 

appressed hairs; leaves narrowly linear to subfiliform, sericeous- gray, 

densely hairy, rosetted leaves numerous, slightly spatulate, often curved, 

(1)2—3 cm long, not more than 1 mm wide, cauline leaves short, narrow, 

upright, 0.5—1 cm long, less than 1 mm wide, obtuse, often curved. Racemes 

at ends of simple stems, few-flowered, in flower short, elongating to 3—4cm 

in fruit, loose, leafless, erect; pedicels thin, oblique, in fruit 2—3 times as 

long as calyx but not longer than 10mm; calyx sericeous, in flower ca. 2mm, 

with linear-oblong lobes; corolla 5—6 mm across, dark blue, with obovate 

lobes; nutlets small, hardly 1mm long, turbinate, but more glabrous and 

smooth, back markedly tapering, pubescent, unarmed at margin (i. e., without 

crown). June—July. 
Stony slopes, often steppes. — West Siberia: Ob (SE); East Siberia: Ang.- 

Say. (SW). Endemic. Described from near Krasnoyarsk (Turchaninov, 
1838). Type in Leningrad. 

504 Note. Closely relatedto E. rupestre s.1l., differing from E. ru- 

pestre s.s. by the uncrowned nutlets and the very narrow, subfiliform, 

curved, short leaves. According to this character it approaches most of 
all the Mongolian E. pulviniforme M. Pop. and according to the nutlets 

the Altai E. altaicum from which it differs (only?) by the leaves. It is 

possible that E. altaicum M. Pop. is a hybrid between E. jenisseense 

and E. subrupestre resulting in the inconstancy of characters of both 

races in Altai. In addition to Krasnoyarsk, E. jenisseense is common 

from the Minusinsk steppe region (many specimens). A very closely related 

species grown in the Tuva ASSR: E. tuvinense M. Pop. Very low and 

coarse plant. Stems 3—5(7) cm high, hairs gray, dullish, semi-spreading. 
Corolla small, ca. 3mm across; pedicels short, thick, recurved; nutlets as 

in E. jenisseense; branches of rootstock woody. (Tuva ASSR, near Kyzyl, 

steppe, flowers, fruit, 23 V1 1945, Sobolevskaya). It should be noted that 

specimens of E. jenisseense sometimes have nutlets with pectinate 

crown of spinules — along margin of dorsal areola — var. coronatum 

M. Pop., which may be the hybrid jenisseenseX pectinatum. 

Reverdatto described in his article (Sistem. zametki gerb. Tomsk. univ. 

1936, nos. 1-2, pp. 1—2) a new species (E. martjanovii Reverd. and on 

p. 2 there is a Key to 4 ''steppe species of the genus Eritrichium of 

Yenisei flora’). It seems clear to me from this article (I never obtained 

the original E. martjanovii) that Reverdatto regarded our above-named 

var. coronatum M. Pop. as E. jenisseense Turcz. and the typical 

E. jenisseense (in our opinion, conforming to the original specimens) 

he apparently accepted as the new species E. martjanovii; the latter 

was reported from Krasnoyarsk (locus classicus E. jenisseens e!), 

Kunya Mountain, Charkov and Ust'-Sydinskoe villages. What he called 

E. rupestre Bge. is our E. altaicum. The author did not report its 

locality but from the text one may discern that, as Bunge and Ledebour 

pointed out, he considered E. rupestre to be from Altai, which is not 
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quite accurate, as we have pointed out above: the original E. rupestre 
is a Daurian plant. See also Note to Amblyonotus obovatus (Ldb.) 

Johnst. 

12. E. pulviniforme M. Pop. sp. n. in Addenda, XVIII, 620. 

Perennial; very densely cespitose, silvery-white, low plants; branches of 

rootstock very approximate, compressed, short, clavately thickened with : 

brown-black thin scales, remnants of last year's petioles, below rather thin, 

not woody; stems thin, subfiliform, 5—8(10)cm high, simple, white-appressed-_ 
hairy; leaves white-sericeous, very small, narrowly linear, often subfiliform, 

rosetted leaves many, 1—2(3) cm long, not more than 1mm wide (usually 
0.5mm), obtuse, weak, often curved, cauline leaves few, narrowly linear, 

sometimes all leaves slightly spatulate. Inflorescence a few-flowered, short 

apical raceme, nearly not elongating in fruit; pedicels short, not longer than 

calyx, more or less declined; calyx sericeous, in flower 2mm long; corolla 

blue, small, 4mm across, the limb slightly funnel-shaped; nutlets 1 mm high, 

turbinate, smooth, glabrous, unarmed around dorsal areola but with slightly 

thickened margin incurved on disk. June—July. 

Stony mountain slopes.— East Siberia: Ang.-Say. (Tannu-Ola). Gen. 

distr.: N. Mongolia, near Ubsa oasis. Described from Taishir-Ola Mountains 

(flowers, fruit, 15 VIII 1877, Potanin). Type in Leningrad. 

Note. In habit this species is quite similar to E. jenisseense Turcz., 

but is more strongly and densely cespitose with weak, curved and narrow 

leaves. According to the racemes and pedicels which are short in fruit, 

and the nutlets with their curved margin, this taxon is close to the original 

Daurian and E. Mongolian E. rupestre s.S., i.e., to its reduced, strongly 

cespitose variant with crownless nutlets. 

13. E. mandshuricum M. Pop. sp. n. in Addenda XVIII, 621. 

Perennial; small but densely cespitose plants, densely gray-hairy with 

short, more or less thick, straight, appressed hairs; branches of rootstock 

short, woody, thick, thickened above because of the many compactly appressed 

black-brown scales, remnants of last year's petioles; stems 15—30cm high, 

thin, dense, coarse, straight, numerous, simple, gray; leaves narrowly linear 

to filiform, comparatively very long, the rosetted leaves many, 3—6 cm long, 

1mm wide, coarse, erect, cauline leaves slightly shorter, 2—3 cm long, 1mm 

wide or narrower, Straight, coarse, acute. Racemes apical on stems, short, 

dense in flower, erect in fruit, elongating to 3—5 and even 10cm, leafless; 

pedicels erect, rarely appressed to axis of raceme, short at first, as long as 

calyx, later longer in fruit, the lowermost up to 0.8—1 cm long, appressed- 

pubescent; calyx appressed-pubescent, gray, in flower 2 mm long, with 

linear acute lobes ca. 3mm long in fruit; corolla blue, 6—8 mm across, 

limb not very flat, with oblong lobes; nutlets glabrous, smooth, without 

crown, Shiny, laterally ca. 1mm high,disk 2mm long, very oblique, acute 

at apex, with ascending smooth glabrous keel along median line. June—July. 
Rocks. — Gen. distr.: Manchuria (Harbin-Tsitsihar, Khingan Mountains). 

Probably occurring on the Amur in the USSR. Described from Manchuria 
(Yal, railroad station, fruit, after flowering, 9 VII 1901, Lipskii). Type in 

Leningrad. 
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Note. Appears to be closely related to the Altai races E. subru- 

pestre M. Pop. and E. altaicum M. Pop. from which it differs by 

the unusually long and narrow, subfiliform, erect, coarse leaves, especially 

the radical, and the dull, not silvery pubescence. A very interesting race 
of the species E. rupestre s.1l. Apart from the type, there are collections 

from the Khingan Mountains near Barim, (flowers, young fruit, 22 VI 1902, 

Litvinov; flowers between Harbin and Tsitsihar VIII, 1926, Gordeev and 

others). 

14, E, maackii Maxim. Prim. Fl. Amur. (1859) 202.— E. pectina- 
Puma Nome Hilew Wen ehzhe lil, .320; non D©. ex parte. = 22 EF, spawien= 

florum DC. Prodr. X (1846) 127.— E. rupestre®8. tenuior Ldb. 
Fl. Ross. Ill, 152.— ?Myosotis pauciflora Ldb. in Mém. Acad. Sc. 
Pétersb. V (1812) 517. 

Mostly biennials, but sometimes perennial; plants with tufts of one or 

few compact rosettes on slightly branched or unbranched rootstock; root 

thin, vertical; stems one or Several or many, erect or slightly arcuate, 

sturdy, thin, grayish, appressed-hairy, 15—2G cm high, branching above; 

radical leaves (rosettes) 2—3 cm long, 3—4mm wide (below apex), spatulate 
or rather more spatulate-lanceolate, very much tapering at base, appressed- 

hairy, grayish, nearly sericeous, obtuse; cauline leaves spatulate-linear 

or sublinear, 1—2 cm long, 1—3 mm wide, obtuse or acute. Inflorescence 

corymbiform-paniculate, consisting of 2—4(5) racemes; axis of racemes 
thin-filiform, ascending, not long, 3—5 cm; racemes loose in fruit, leafless; 

pedicels filiform, appressed-pubescent, not very long, shorter than 10 mm, 

usually 5—7mm (the lower), obliquely declinate; calyx in flower less than 
2mm long, in fruit up to 3 mm, with linear acute lobes, appressed-pubescent; 

corolla blue, Myosotis-like, 5—6 mm across; nutlets without crown, tri- 

hedral-ovoid, 1.5—1.75 mm long, ventrally keeled, dorsally gibbous, acute at 

apex, with lateral basal (slightly suprabasal) small areola of attachment or 
back gibbous and sharply defined so that its upper part forms a disk with 

spreading hairs and sometimes even rudimentary (toothlike) spinules at 

margin. May—June. 

Rocky and stony slopes.— East Siberia: Dau.; Far East: Zee.-Bur. 

(western part). Endemic. Described from upper Amur near the Onon 

depression (Maak, 1885). Type in Leningrad. 
Note. This remarkable plant is a hybrid of Amblynotus dahu- 

ricus X Eritrichium (probably E. incanum DC.). Some of the 

Specimens have nutlets transitional from those of Amblynotus to the 

nutlets of Eritrichium, Section Coloboma. The nutlets of the type 

(Maak, 1855) which resemble those of Amblynotus are smooth, ovoid, 
without distinct disk, only the sharp middle curve at the back is an indication 

of a separate disk at the upper part; some specimens have nutlets witha 

round back that are ovoid, with no indication of a curve at the middle part. 

The specimens from Ermakovo village (Maksimovich, 1859) have completely 

smooth and glabrous nutlets but the middle curve at the back is so abrupt 

that the upper part becomes very distinct as the dorsal areola which, how- 

ever, is still slightly inflated and without the characteristic spinules, or 

even teeth, along the margin. Finally, the specimens from Chernyaev 

(Maksimovich, 1859) have a very well expressed, ovoid-triangular disk with 
an elevated margin and 3 denticles-tubercles at both sides. 
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All this indicates that the crownless species of Hritrichium may 

represent introgression from Amblynotus, since the latter may be the 

ancient hybrid Eritrichium X Lithospermum, even from Litho- 

Spermum. There is no doubt that such hybridization took part in the 

Tertiary, which means that Amblynotus, is at least a pre-Pleistocene 

formation. 

It might probably be more correct to place the given species in the 
~ 

' series Pectinata, since one of its ancestors was the pectinate E. incanum, 

908 

with its rather long raceme and fairly long pedicels; yet desiring to place 

all crownless species in the series Rupestria, I included the given species 

in the same series. I should emphasize that this is a purely formal con- 

ception. Judging by the finding in Dauria of E. pauciflorum (Ldb.) DC. 

withits crownless nutlets, wemay assumethat itis very closeto E. maackii 

although Ledebour himself referred it to E. rupestre(Fl. Ross. II, 151), 

which he regarded as a crownless species (on the basis of his Altai, not 

Daurian, specimens). I have not seen the original Ledebour specimen. 
In 'Mél. biol." (VIII (1872) 546), Maksimovich included his species in 

the synonymy of E. pectinatum together with E. incanum DC., 

assuming that the presence or absence of a crown may be observed even in 

one Specimen. His assumption is incomprehensible. 

Series 2. Pectinata M. Pop. — Loosely cespitose plant, with more or 

less elongate rootstock branches. Hairs usually gray, rarely slightly 

sericeous. Leaves wider, usually lanceolate-linear or lanceolate. Pedicels 

long; racemes elongating in fruit, loose. Nutlets pectinate along disk with 

long not anchorlike spinules. 

15. E. pectinatum (Pall.) DC. Prodr. X (1846) 124; Ldb. Fl. Ross. III, 
BAe Ved IN Zeio, Silo, IDG A400, — WhO OuiS oOaCumeibe, JFL, Itt. 

IM (776)vapp. 717, tab, By, f) 4) (nutlets only), — EH) rupestre vareoupe cs 
tinatum Brand in Pflanzenr. IV, 252 (1931) 192, pro minima parte. — 
E. ciliatum DC. l.c. 127.— Myosotis ciliata Rud. in Mem. Acad. 
Sc. Pétersb. 1(1809) 349, tab. 11.— Ic.: Pall. l.c. (nutlets); Rud. l.c. 
tab. 11 (entire plant). 

Perennial; loosely cespitose plants; branches of rootstock more or less 

elongate, thin, not woody, more or less covered with black-brown remnants 

or with entire rosettes of dead leaves of the last year; stems 15—30cm 

high, usually erect, rarely slightly arcuate, thin but rigid, simple, appressed- 

hairy, gray, sparsely but regularly leafy; leaves of radical rosettes or of 

the rather short shoots slightly spatulate, oblong-linear or lanceolate, short, 

1—2cm long, 3—4 mm wide (below apex), flat, gray, acute or obtuse, with promi- 

nent midrib beneath; cauline leaves linear, as long as radical but somewhat 

narrower, distinctly ciliate at margin. Inflorescence leafless, consisting 

of 2—3, rarely 1, racemes, racemes elongating in fruit up to 10cm and 

becoming very loosely flowered; pedicels long, the lower up to 2 cm, 

obliquely declined, thin, appressed-pubescent; calyx in flower ca. 2mm 

long, gray, with appressed hairs, lobes linear, obtuse, hardly elongating in 

fruit; corolla blue, 6—8 mm across, typically of the short-type, with short 

tube and flat limb, lobes obovate or ovate-rounded; scales yellow, low but 
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broad, adjacent to throat, papilliform; nutlets small, ca. 1mm high, ca. 

1.5mm long at the dorsal areola, turbinate, with smooth, sharply tapering 

sides, dorsal areola slightly depressed, shortly spreading- pubescent, pecti- 

nate with 1 row of rather long, usually scabrous non-anchorlike spinules 

often curved on disk. June—July. 

Rocks, pebbles and stony slopes of hills and mountains mainly in the 

steppe belt, rarely in forests (ascending to the alpine belt? after Krylov). — 

European part: V.-Kama (only in Central Urals: Semichelovechnyi Kamen’, 

Krylov, and Southern Urals: Nurali Mountain, Krasheninnikov, 1935); West 

Siberia: Ob (Tomsk), Alt. (Salair); East Siberia: Ang.-Say. (Yenisei). 
Endemic. Described from Yenisei. Type in London. 

Note. We have not seen the original specimens of Myosotis pecti- 

nata Pall., although Rudolphi writes that Pallas sent them to him. Pallas 

himself reported his plant from a number of localities in Siberia ( Yenisei, 

Baikal, Kamchatka) where different races grow. It could therefore be 

more correct to call our species by the much later name E. ciliatum 

(Rud.) DC., whose originals (Myosotis ciliata Rud.) are available in 
the USSR and the localities from which Rudolphi reported them (Krasno- 

yarsk and Salair) are accurate. Nevertheless I have given priority to 
Pallas' name, denoting Yenisei, probably near Krasnoyarsk, where Myo - 

sotis ciliata Rud. was also found as the locus classicus. Ledebour 

combined all three species (E. pectinatum DC., E. ciliatum DC. 

and E. incanum DC.) into the one E. pectinatum, a procedure which 

might be acceptable. 

It is difficult to determine whether E. pectinatum (s.s. ors.1.) is 
found in Altai. It is definitely present on Salair Range but with regard to 

Altai, from Kolyvan Lake and Zmeinogorsk (see Kryl., Fl. Zap. Sib. IX, 
2256) up to Katon-Karagai and Zaisan, it appears that the only species 

growing there is the polymorphic E. subrupestre M. Pop. some of 

whose forms are close to E. pectinatum.. It is conceivable that E. sub- 

rupestre M. Pop. (HE. rupestre auct, fl. alt. ex parte and FE. peecti- 

natwm auct. fl, alt.) is derived from the hybrid E. pectinatum XE. al - 

WELLS Wiad, 

Krylov (op. cit.) recorded the western boundary of E. pectinatum in 

Siberia as Tisul' (55'4° N. and 577/, E.), Borovlyanka (55° N. and 537° E.), 
Salair (547° N. and 55')° E.), Zen'kova (534/5° N. and 56'4°E.). The 
interrupted distribution in the Urals is: Semichelovechnyi Kamen’, 59 ‘h° N. 

and Southern Urals, Uchalinskii area, Kurali Mountain (Krasheninnikov, 

1935). It is difficult to establish the eastern boundary — the easternmost 

specimens in the herbarium are from the former Kansk county; there are 

no specimens from Nizhneudinsk (one specimen, apparently E. sericeum 

DC.); in the former Balagansk county there is another species of the same 

series, E. sericeum DC. In Baikal (Dauria mainly) E. incanum DC. 
is found, which is closely related to E. pectinatum. 

16e He dneanuny (urezs) DCs Prod, 541846) 127 urezesin Bulle) Soc. 
Nat. Mosc. XXIII, 1 (1850) 495 et Fl. baic.-dah. II, 1 (1856) 310. — 
Myosotis incana Turcz. in Bull. Soc. Nat. Mose. XI (1838) 97, 

nomen. 
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Perennial; very close to the preceding but in addition to a wider, eastern 

distribution area in Transbaikalia, it is distinguished as follows: mostly 
biennial plants, not loosely cespitose, with thin root bearing only 1 or 

2 rosettes but without shoots; stems slightly sturdier and higher, always 

strongly branching in inflorescence; radical leaves larger, 2—5 cm long, 

510 wider, spatulate, gray, all obtuse; inflorescence corymbiform with branches 

opel 

large in fruit; pedicels ca. a), as lons’as in) E. ple et inat um.) Corollages 

slightly smaller; spinules at margin of disk of nutlets short, scabrous, some- 

times — but rarely — with anchorlike tip. July. ‘ 

Dry, southern, stony slopes, in steppes. — East Siberia: Dau.; Far East: 

Zee.-Bu., Uda. Endemic. Described from Shilka River in Dauria (Tur- 

chaninov, 1833). Type in Leningrad. 
Note. The maindistinctions between this race and the preceding are 

the character of the rosettes (radical part) and traits of the radical leaves. 

E. incanum is coarser than E. pectinatum, reduced shoots (nearly 

rosettes) borne at the ends of the strongly branching rootstock are not 

developed from its radical part which is featured by one rosette at the end 

of the few branched or unbranched rootstock. The leaves of this rosette 

are comparatively large, spatulate, broad, rounded-obtuse. One might say 

that East Siberia is populated with races related to E. incanum, from 

which I examined the following two. 

17k .) sichotensie ME Pop. sp. ne anvAddendalSuvilll, (6271 ha a lere tlie 

nat um Kom. et Ale Opreds wast) Dallimevost, ka. le Gon. Non Gr 

Perennial or biennial; root thin; tufts small, consisting of 1—2(3) tight 
and dense rosettes; leaves of rosettes gray-sericeous, linear-lanceolate 

to lanceolate, acute, with large midrib, 5—7 cm long, to 7mm wide; stems 

slightly ascending or erect, few, 20—30 cm high, sturdy, appressed-gray- 
hairy, branching in inflorescence; cauline leaves linear, ascending, 2—3 cm 

long, 2—5 mm wide. Branches of inflorescence up to 5—10cm long in fruit, 

somewhat obliquely erect, nearly leafless; pedicels thin, erect, the lower 

1—2 cm long, gray; calyx in flower 2mm long, in fruit up to 4mm, lobes 

linear, acute, gray, appressed-bristly; corolla blue, limb flat, ca. 7mm 

across, with rounded lobes; nutlets 2.5—3mm long along the dorsal areola, 

sides smooth, ca. 1 mm high, disk finely spreading-pubescent, at each 

margin with 5—10 long, erect, bluish spinules subanchorlike at apex. June. 

Rocks. — Far East: Uss. (Sikhote-Alin'), Gen. distr.: Korea, probably 
also China (Manchuria). Described from Suchan River valley, "Stepkina 

Shapka" cliff near Novitskii village, steep ravines, flowers, fruit, 30 VI 1921, 

Shishkin, No. 2782. Type in Vladivostok. 

Note. Differs from the very close E. incanum in the acute and 

sericeous leaves. The typical plants occur only south of Sikhote-Alin' near 

Suchan; transitional forms to E. incanum grow more to the north near 

Olga Bay and also in Korea. 

18. E. jacuticum M. Pop. sp. n. in Addenda XVIII, 622. 

Perennial; rosettes few, large, more or less loose; radical leaves greenish, 

bristly with spreading hairs, 3—7 cm long, broad, up to 1 cm wide (below 

apex), spatulate, obtuse at apex, often even rounded; stems not many but 

large and high, 20—40cm, spreading-villous-bristly, branching in 
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inflorescence; cauline leaves lanceolate-linear, 2—3(4) cm long, acute, 
greenish, semi-spreading-bristly. Branches of inflorescence long, up to 

10 cm, thin, ascending, appressed-hairy; peduncles and especially pedicels 

long, the lower pedicels 1.5—2 cm long, thin, erect, gray, appressed-bristly; 

calyx appressed-bristly, gray, ca. 2—3 mm long, with linear lobes; corolla 

blue, limb 7—-10mm across; nutlets rather large, more than 2 mm long 

along dorsal areola, with smooth sides, disk smooth, pectinate at margin 

with long, bluish or green, scabrous spinules broadening strongly at base, 

with thin, non-anchorlike apices, often curved on disk; stigma usually 

ascending above nutlet. June—July. (Plate XXIV, Figure 1.) 
Stony slopes-and rocks.— East Siberia: Lena-Kol., Okh., Uda (apparently 

not further north than 60°). Endemic. Described from Aldan River, 738 km 

from the mouth of the Maya, exposed granite, flowers, fruit, 20 VII 1928, 

Melvil, No. 390. Type in Leningrad. 

Note. This race is undoubtedly affined with E. incanum; it is the 

Daurian-Amur, northern derivate, similar to E. incanum DC. in the large, 

broad, completely obtuse radical leaves, distinguished by the drooping, 

villous-bristly hairs of the stem and leaves. Melvil collected on Aldan, 

750—755 km from the mouth of the Maya (No. 208), thin, grayish specimens 

with narrow cauline leaves, although the hairs of the stems were spreading- 

villous. These specimens appear transitional to E. incanum and there 

is no doubt that generally there are transitions between all four, Nos. 15—18, 

species. 

19. E. kamtschaticum Kom., Fl. Kamch. III (1930) 47.— E. pectina- 
une lle ety exp wl Goal OSS, Ley 52 ex pp iquoad play kamtseh. 

Perennial; low and rather loosely cespitose plants, broad because of the 

strongly branching rootstock, branches more or less long and branching, 

densely covered with remnants or whole bundles of last year's leaves, 

ending with numerous reduced shoots, nearly rosettes; radical leaves 

(leaves of reduced shoots) many, approximate, spatulate-oblong or spatulate- 

lanceolate, tapering at base, rather small, 1—2 cm long, 3—4(5) mm wide 

(below apex), acute, sericeous-gray, with appressed (spreading at margin) 
rather coarse straight hairs; stems lateral, thin, rather numerous, ca. 10 cm 

high, erect or slightly ascending, simple, gray, appressed-hairy; cauline 

leaves like the radical, hardly distinguished from them in size, shape and 

pubescence, evenly disposed on stem, the upper leaves nearly not tapering 

at base. Inflorescence small, consisting of 1—2- or few-flowered apical 

racemes, little elongating in fruit but raceme may reach 5—7 cm in length, 

leafy at base otherwise leafless; pedicels medium or long, gray-appressed- 

pubescent, erect, the lower up to 1 cm long in fruit, the upper shorter; 

calyx appressed-sericeous-gray, in flower ca. 3mm long, in fruit 4mm, with 

linear, acute lobes; corolla blue, 7-8 mm across, Myosotis- like; nutlets 

turbinate, glabrous, smooth, ca. 1.5mm high (at sides), ribbed, keeled along 

back, beset at margin with long thin bluish scabrous spinules, 6—8 at each 

side, often recurved, not anchorlike; gynophore very short; style hidden 

between nutlets. July. 

Rock crevices and meadow-lichen stony tundras along mountain ridges. — 

Far East: Kamch. Endemic. Described from mountains near Nachikin 

Lake (fruit, 10 VIII 1908, Komarov). Type in Leningrad. 
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Note. Cespitose plants, consisting of reduced shoots and not of rosettes. 

Resembles E. pectinatum (Pall.) DC. and most of all E. seric eum DC., 

differing from the latter by the hardly distinguishable, less loose and short 

racemes (in fruit), the shorter pedicels and by the slightly larger and coarser 

leaves. rs 

It should be pointed out that the dates appearing in Komarov's book often 

do not correspond with the dates noted on the labels. Not one herbarium ~ 

specimen bears the name 'Eritrichium kamtschaticum Kom." 

written by the author. 

20. E. sericeum (Lehm.) DC. Prodr. X (1846) 126; Ldb. Fl. Ross. III, 
IBIS nee, Ia, lew. =Cela, We A, S02 = MarOSOuls SEile@a, ibaa, IP, 

Asperif. II (1818) 98. 
Perennial; small, loose, low plants, cespitose due to the strongly branching 

rootstock with branches more or less elongate and covered with last year's 

dead leaves, ending in reduced shoots; leaves of shoots very numerous, 

small, spatulate-lanceolate, acute, ca. 1cm long, 2—3 mm wide, densely, 

whitish-sericeous-tomentose, with straight appressed long hairs partly 

spreading, thus appearing like tomentum; stems lateral, thin, gray appressed- 

hairy, erect or arcuate, sometimes slightly flexuose, simple, 10—20 cm high; 

cauline leaves small, slightly narrower and smaller than the radical, linear, 

rather evenly disposed on stem. Racemes single or paired at ends of 

simple stems, short in flower, very long and loose in fruit, 5-10 cm long; 

pedicels markedly remote, thin, straight, declined from axis of raceme, long, 

usually more than 1 cm, appressed-white-pubescent; calyx in flower ca. 

3mm long, with linear acute lobes not curvedin fruit; corollablue, 5—7(10) mm 

across; nutlets turbinate, glabrous, ca. 1.5mm long, high, and the dorsal 

areola at back, rugose-tuberculate at the steep sides, whitish, finely prickly 

disk, pectinate along margin of back, short, suberect very scabrous spinules. 

June. (Plate XXV, Figure 3.) 
Stony slopes of volcanos and mountains, cliffs, — Hast Siberia: Ang.-Say. 

(eastern part), Lena-Kol. and Dau. (near Baikal), Endemic. Described from 
Angara River (Turchaninov, 1834). Type in Geneva. Cotype in Leningrad. 

Note. This species should be considered the Central Siberian vicaroid 

of the West Siberian E. pectinatum. Its distribution area is from the 

west in Nizhneudinsk area, in particular at Balagansk, extending to Baikal 

and then to the northeast along the Lena to Yakutsk, even reaching the upper 

reaches of Yana River. It is mainly distinguished from E. pectinatum 

by the short spinules very scabrous at margin, and by the dorsal areola 

being covered with small spinules; yet these characters are apparently not 

always constant. Also, the radical leaves are markedly pubescent, nearly 

tomentose, white-sericeous, which makes the tufts of this plant very similar 

to those of Androsace incana and distinguishes it from the more 

western E. pectinatum. It is interesting that the southern Ural form 

BK. pectinatum is very similar to HB. sericeum in habit and pubescence 

of leaves. 

Section 3. EUERITRICHIUM DC. Prodr. X (1846) 124; Ldb. Fl. Ross. 
III, 149, non Brand in Pflanzenr. IV, 252 (1931) 187 et 188.— Leaves short, 
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PLATE XXV. 1—Eritrichium aretioides (Cham.) DC.; 2—E.tianschanicum Ijin.; 
3—E.sericeum (Lehm.) DC. 
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rather broad, covered like stem with long spreading hairs, softly villous 

or even woolly-villous. Racemes short even in fruit, pedicels short. — 

Nutlets turbinate, with steep sides and obliquely truncate dorsal areola 

514 pectinate around with scabrous spinules or teeth without anchorlike tips. 

517 

Loosely cespitose or loosely pulvinate, low- growing herbs of the arctic- 

alpine areas. 

21. E. nanum (Vill.) Schrad. in Comm. Goetting. IV (1820) 186; Hegi, 
1 ae Ve) 3a) 24 Viivols ot shave nian Valeri ste olen am pliamom horen) 

459 et Prosp. Pl. Dauph. (1779) 21; All. Fl. Pedem. 54.— Ic.: Vill. Hist. 

pl> Dauph tabs Xiis Heat, Vici itaby ahoke 20a b. Crecrmiowsa OS 

Perennial; small, more or less compact pulvinate plants, 5—10cm in 

diameter, growing in rock crevices in the alpine, rarely subalpine belt; 

rootstock strongly branching, branches delicate, thin, covered with brown 

remnants of last year's leaves, bearing above reduced shoots, nearly 

rosettes; leaves of rosettes small, ca. 1 cm long, 2—3 mm wide, oblong- 

linear, acute, long but not densely ciliate-villous; stems low, 2—5 cm high, 

numerous, simple; cauline leaves linear, acute, half as long and narrow as 

the rosetted, acute. Racemes few-flowered (with 1—3, rarely 4—5 flowers), 

very short in flower, also short in fruit, reaching 2—3 cm in length; 

flowers rather large; pedicels very short even in fruit, the lower 2—3 mm 

long; calyx in flower ca. 3mm long, with linear villous-ciliate lobes not 
elongating in fruit; corolla blue, 7—8(10)mm across, with throat open 

between the low yellow scales; nutlets glabrous, turbinate, with low (not 

more than 1mm) sides, dorsal areola glabrous, 1.5mm long, surrounded 

by narrow flat rim dentate at margin (narrow wing). July. 

Rock crevices in the high mountain belt of the Alpine-Carpathian mountain 

system. Bukovina Carpathians, upper reaches of the Moldava. Might 

possibly be found in the Soviet Carpathians. Gen. distr.: West and Southern 

Carpathians, Alps. Described from Mont Cenis inthe Alps. Type in Paris? 

Note. Inthe Eastern and Southern Carpathians also grows var. E. jan- 

kae Simonk. with broad, oblong rosetted leaves, densely white- nearly 

woolly-hairy. The report of E. nanum from the Caucasus (Ldb. Fl. Ross. 

III, 149) should refer to E. caucasicum which is close to E. jankae 

but in the form of its crown it is more closely affined to E. villosum 

(Ldb.) Bge. 

22. E. caucasicum (Alb.) Grossh., Opred. Rast. Kavk. (1949) 287. — 
E. villosum var. caucasicum Albov, Prodr. Fl. Colch. (1895) 183; 
Kuzn. in Mat Mi ivavika IVS 2 20sec uUnnaedbe hile Ros seallii™ 

149; Boiss. Fl. or. IV, 242 et nonnulli seniores auct. fl. Cauc. non 

Schrad. — Exs.: GRF, No.377 (sub E. nano Schrad.). 
Biennial or perennial; root thin, not branching at apex, producing mostly 

1 rosette, rarely 2—3 approximate rosettes with 1—2, rarely 3—4 ascending 

stems; leaves of rosettes lanceolate or oblong-lanceolate, acute, 1—2 cm 

long, 3—5 mm wide, subtomentose-white or even sericeous, with long, white, 

sometimes semi-appressed, fine hairs; stems erect, rigid, usually ca. 10 cm 

high, woolly-villous, simple; cauline leaves ascending, almost appressed 

to.stem, oblong or lanceolate to even linear, slightly narrower than the 

radical and a little shorter, acute, white-villous, sometimes sericeous. 
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Racemes apical on simple stems, usually 2—3(4), very rarely single, short, 

nearly capitate in flower, 3—10-flowered, elongating in fruit to 4-5 cm, 
erect, with somewhat remote fruit; pedicels very short, only the lowermost 

(in forks between cymes) up to 5—7 mm in fruit, the rest not more than 

2—3 mm long; calyx in flower 2.5mm long, appressed-sericeous- pubescent, 

lobes oblong-linear, obtuse; corolla blue,5—7mm across, Myosoti s-like; 

nutlets smooth, glabrous, 1—1.2 mm high at sides, dorsal areola obliquely 

truncate, 2—3 mm long, smooth or with narrow blue rim bearing rather long, 

scabrous spinules, erect or curved on areola; gynophore very low, pyra- 

midal. June—July. (Plate XXIV, Figure 3.) 
Alpine pastures (meadows), cliffs 2,000—3,000 m high. — Caucasus: Cisc., 

W. Transc. Easternmost point: Kazbek Mountain in Central Caucasus. 

Endemic. Described from Kazbek Mountain (GRF, No.377), collected by 

Desulavi (in flower, young fruits, 14 VII 1898). Type published. 
Note. The Caucasian species differs distinctly from the Central Euro- 

pean type E. nanum — E. jankae aswellasfrom the Arctic-Siberian 

and mountainous Asian FE. villosum. Limited to this isolated area it 

appears to be a very unique race more reminiscent of EK. villosum in 

habit and crown than of E. nanum or even E. jankae. Its appearance 

in the Caucasus and its way of migration pose an interesting problem. It 

most probably penetrated the Caucasus in the Pleistocene from the north 

via the Urals and along the Volga and Don. 

23. E. villosum (Ldb.) Bge. Verzeichn. Pfl. Altai-Gebirge (1836) 14; 
DCy Prod. < (1646) 126. ldo, Fle Rossa ili l50; kryin, Ile Zap. soi: 

IX, 2253.— Myosotis villosa Ldb. in Mém. Acad. Sc. Pétersb. V 
(1815) 516; Fl. alt. I, 191.— Myosotis drabaefolia Turcez. ex DC. 

5181.c.,.—E. nanum ssp. villosum var. eu-villosum Brand in 

Pflanzenr. 1V, 252 (1931) 190.— Ic.: Ldb. Ie. Fl. Ross. ID., tab. 215. 

Perennial; small, low, loosely cespitose plants; rootstock moderately 

branching with thin delicate branches, sparsely covered with black-brown 

remnants of last year's petioles, ending in rosettes of leaves; rosetted 

leaves oblong or oblong-lanceolate, delicate, usually acute, green, sparingly 

or strongly villous, with spreading and entangled white long hairs, 1—2 cm 

long, 4—6 mm wide; stems few, erect or slightly arcuate, 5—15 cm high, 

usually ca. 10 cm high, simple, more or less villous; cauline leaves oblong, 

lanceolate or sublinear, acute, smaller and narrower than the radical, flat 

and delicate. Flowering racemes mostly 2, short inflower, slightly elongating 
to 1—3 cm in fruit, few-flowered; peduncles and pedicels short, pedicels 

usually 1-3 mm long, longer only in some — mainly the Arctic — forms; 

calyx 2.5mm long in flower, villous, with oblong-linear or linear obtuse 
lobes hardly elongating in fruit; corolla blue, limb ca. 7mm across; scales 

white, leaving the throat open; nutlets glabrous, smooth, sides abruptly 

tapering, 1—1.3mm high; dorsal areola ca. 2mm long, markedly tapering, 

smooth, with blue, rather long spinules, slightly merging at base, narrow 

above, scabrous along margin or smooth, not anchorlike, often curved on 

dorsal areola; gynophore very low, pyramidal. August. 

Stony places, rocks, rarely meadows, in the Arctic and the high mountain 

belt. — Arctic: Nov. Z., Arc. Eur. (Kola Peninsula, Kolguyev, Peninsula, 

Kanin Peninsula, Vaigach Island (?), N. Urals), Arc. Sib. (Taimyr, 
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Chukchi Peninsula); West Siberia: Alt.; East Siberia: Ang.-Say., Lena- 

Kol Daus; Harniiast;) Namehe Centra Asia at. (Shee ams AleiG@enwiGistirar 

N. Mongolia, Himalayas, NW America. Described from Siberia. 'Hab. in 
Sibiriae alpibus cum Dryade octopetala' (Ldb. 1. c. (1815) 516). It was 
later acknowledged to be from Altai. Type 1815 in Leningrad? Berlin? 

(I could not find it), Type 1830 (FI. alt. I, 191) in Leningrad. 
Note. In spite of the huge Arctic-Alpine distribution area, the variability 

of this species is not large, much less than in Papaver of the group ; 

nudicaule. The most distinct population is E. tianschanicum Iljinin | 

herb. (Plate XXV, Figure 2): plants more pubescent, gray; corolla always 

white. I found no other differences from the Altai E. villosum. It is 

distributed in Tien Shan, from Dzungarian Ala-Tau up to Alai and Trans- 

fli Ranges, and is absent in W. Tien Shan. In the Pamir area it is found 

in Darvaz, Karategin (thinner, small-flowered forms with short leaves, 

areola pubescent). Perhaps the Himalayan E. basificum Clarke 

(E. sericeum Benth.) should be included here (I saw the original (?) 
specimens Royle sub E. sericeum Benth.). 

The Arctic plants of interest are those thin elongated ones occurring at 

the lower reaches of the Yenisei and Lena Rivers. Their flowers are small, 

racemes markedly loose in fruit, but the nutlets do not appear to differ from 

the typical form. I have designated them as var. tenuigracile M. Pop. 

Representative specimens: upper reaches of Dudinka River, flowers 21 VII 

1914, Kuznetsov and Reverdatto, No. 1252. Tundra on way to Fokina stream 

(Chekote), flowers, fruit, 16 VII 1914, No. 1010, 18 VII 1933, also Anadyr. 
I saw no other distinguished forms. 

Hybrids between E. villosum and E. aretoides DC. occasionally 

occur in the far northeastern part of Arctic Siberia and probably in the 

rest of Siberia up to Vaigach and Novaya Zemlya in the west. They have 

been given the specific name of E. chamissonis (DC. Prodr. X (1846) 
125; lidba shite Ross. lly i149 com. aEle vameh- wlll, )46—4 Oeics 

toides X E. villosum).— Forming small cushions, producing stems 

similar to E. villosum. Leaves obtuse as in E. villosum. 

24. E. aretoides (Cham.) DC. Prodr. (1846) 125; Ldb. Fl. Ross. III, 
149; Kom. Fl. Kamch. III, 46—49.— Myosotis aretioides Cham. in 

Linnaea, IV (1829) 443.— E. nanum ssp. villosum var. aretioides 
Brand in Pflanzenr. IV, 252 (1931) 190. 

Perennial; plants forming more or less large low cushions, from 5 to 

20cm in diameter and more; rootstock very strongly branching, branches 

more or less elongate, column-like owing to dense, overlapping, dark 

leaves of the previous year ending in reduced stems of the current year, 

the stems also column-like, 1—3(5) cm high, densely covered with over- 
lapping appressed leaves; leaves linear-oblong, lanceolate or even oblong, 

short, 3—7 mm, sessile, acute or obtuse, densely villous, with gray, semi- 

spreading, long, not strongly entangled, rather straight hairs. Peduncles 

(rather the very short stems) bearing 1—3, rarely 4—5, flowers each, very 
short subanthesis, thus flowers appearing on surface of cushion but not 

above upper leaves of shoots, after flowering elongating, elevating flowers 
1—2 cm above cushion; pedicels short, villous, even in fruit not longer than 

1—3 mm; flowers blue, medium-sized; calyx in flower 2mm long, in fruit 
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3 mm, lobes linear, villous; corolla bright blue, 5—6 mm across, Myosotis- 

like with ovate-rounded lobes; scales yellow, low but wide, forming a 

yellow ring around opening of throat; nutlets turbinate, their sides smooth, 

1—1.5 cm high, dorsal areola tapering, 1.5—2 mm long, glabrous, short-aculeate 

along margin with smooth spinules. July. (Plate XXV, Figure 3) 
Stony and clayey dry tundras.— Arctic: Nov. Z., Arc. Eur. (Vaigach), 

Arc. Sib. (Taimyr, New Siberian Islands), Chuk., An. (also Wrangel Island 
and Arakamchechen); Far East: Kamch. (Karaginskii Island). Gen. distr.: 
NW Arctic, America and further to the south. Described from Chukchi 

Peninsula, Lavrentii Bay. Type in Berlin. 

Note. This is a characteristic species of the Arctic. Up to now it 

has been reportéd only from Chukchi- Anadyr Region from where it was 

described, although it is distributed throughout the Arctic, Siberia and even 

Europe, and is common in Novaya Zemlya. Somehow it has been identified 

in all these places as E. villosum Bge., although it is hardly similar in 

habit, being a typical, pulviniform plant, with peduncles not elevated above the 

surface of the cushion. In this respect, as in others, it is closer to the 

Alpine-Carpathian E. nanum Schrad. thanto E. villosum. The Chukchi- 

Anadyr specimens have narrower leaves (being more like the linear-oblong 

leaves of E. nanum), while the Taimyr and Novaya Zemlya specimens have 

wider and more obtuse leaves. However, there are also similar plants 

growing on the New Siberian Islands (Kotelny Island), on Arakamchechen 

Island and Karaginski Island off Kamchatka. The peduncles are elevated 

above the cushion only after flowering, more so in the western forms than in 

the Chukchi-Anadyr. In addition there are individuals throughout the dis- 

tribution area in which the cushions are less distinct and the peduncle-stems 

are elevated for 2—5 cm above the cushions already in flower. These speci- 

mens show features of being transitional from E. aretioides to E. villo- 

Sum and there can be no doubt that they are hybrids between these species. 

De Candolle gave them the specific name E. chamissonia DC. (ia, Laie 

TOL Uiom IR Gio, mom Ie, SE Kir.). 

Species of undetermined position: 

25. E. czekanowskii Trautv. in Tr. Bot. Sada V (1877) 88; Brand in 
Pflanzenr. IV, 252 (1931) 195. 

Perennial; very loosely, nearly not cespitose plants, with habit of Myo- 

sotis silvatica; rootstock of few-branched branches more or less 

elongating up to 5cm, covered with dark brown remnants of petioles of the 

previous year, thin, delicate, bearing above one rosette of leaves with one 

fertile stem; stem 8—10cm high, erect, very sparsely villous with spreading, 

soft, twisted hairs, simple, thin; leaves of radical rosettes oblong-spatulate, 

obtuse, tapering gradually to petiole, 1—1.5 cm long (blade) and 4—8 mm wide 
(below apex), sparsely covered with straight semi-spreading short hairs; 
petioles slightly longer than blade, up to 2—3 cm; cauline leaves sessile, 

oblong, obtuse, ca. 1 cm long, 3—4 in number, erect; all leaves flat, delicate. 

Inflorescence bifurcate (cyme) with small apical racemes, branches 
1.5—3 cm long, leafless; pedicels nearly absent; calyx 1.5—2 mm long, lobes 

linear-lanceolate, obtuse sparsely bristly with semi-appressed hairs (partly 

rufous): corolla small, tube a little longer than calyx, slightly swollen, the 
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limb broadly campanulate, not flat, 3-4 mmacross, with ovate-rounded lobes; 

nutlets not seen (lobes of ovary show notraces ofacrown). August. 
Arctic: Arc. Sib. (between Olenek and Lena Rivers, near Buotar stream, 

at timberline, flowers, 3 VIII 1875, Chekanovskii). Never reported again. 

Type in Leningrad. 

Note. This species is probably not related to Eritrichium at all 

but represents some Myosotis form of the related M. sylvatica. It 

is incomprehensible what motivated Trautfetter to describe this plant as 

a species of Eritrichium. We are leaving the name as given in order 

that botanists of this region should look once again for this indicated 
Species of Eritrichium. 

Genus 1215, STEPHANOCARYUM* MI. Pop. 

M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, XIV (1951) 340. 

Calyx divided nearly to base into 5 lanceolate teeth not changing in fruit; 

corolla of the short-type, limb short and flat, with rounded-ovate lobes, 

twisted not imbricate in aestivation; anthers and style enclosed in tube; 

scales rather large, low but broad, yellowish, papilliform completely cover- 

ing throat; style filiform, rising from middle of nutlets elongating after 

fertilization, remaining at side of nutlet since gynophore does not expand 

with capitate stigma, gynophore very flat and conical, nearly like a disk. 

Nutlets when young separate from each other, normally only one ovule 

developing, the others retarded in growth; ripe nutlets turbinate, appearing 

obliquely obconical, attached to gynophore by rounded small areola (apex 

of recurved cone), sides rounded pubescent, high (3 mm), dorsal disk (base 
of recurved cone) pubescent, surrounded by elevated, thickened margin beset 

with short wide erect thin scales densely short-hairy, altogether forming 

a low crown. Perennial, loosely cespitose low herbs with mesophyllous 

habit, leaves delicate, flat, opposite, flowers solitary in axils of upper (some- 

times alternate) leaves on long thin pedicels drooping after flowering. — 

W. Tien Shan, limestone rocks in the alpine belt. 

1. S. olgae (B. Fedtsch.) M. Pop. l.c. 341.— Trigonotis olgae 
B. Fedtsch. (sect. nova Antiphyllum B. Fedtsch.) in Bericht. Deutsch. 
Bot. Gesellsch. XXI, 6 (1903) 325; in Perech. rast. Turk. VI, 349-350. — 
Omphalodes olgae Brand in Fedde, Repert. XXVI (1929) 172.— Ic.: 
Fedtsch. l.c. (1903) tab. XVI. 

Perennial; root hidden in rock crevices, bearing above a mass of root- 

stock branches, branching filiform, thin, dark, more or less elongate or 

short, each branch terminated by sterile short shoot (not rosette) or a 
fertile stem; stems thin, filiform, very remotely appressed-long-hairy or 

subglabrous, simple, weak but not decumbent, 5—12 cm high, sterile shoots 

2—5 cm high; leaves opposite, oblong-oval, short, 1—2(3) cm long, 0.7—-1.5cm 

wide, the lower somewhat spatulate ones tapering to short petiole, the upper 
sessile, all leaves obtuse, delicate, green, sparsely bristly with short appressed 

* From the Greek stephanos — wreath, and caryon — nut, nutlet. 
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hairs borne at upper surface on rather large tubercles. Flowers mostly 

solitary in axils of sometimes alternate, slightly shorter leaves, 2—7 on 

one stem; pedicels capilliform, drooping in fruit and reaching 1.5 cm in 

length; calyx-lobes semi-appressed hairy, lanceolate-linear, acute, in 

flower 4mm, in fruit 5mm long; corolla blue, 10—15 mm across, tube as 

long as calyx, the limb divided into lobes nearly to base; anthers 1mm long, 

oblong; nutlets 3 mm high, the ripe dark, pubescent, narrowly turbinate, 

surrounded by sepals, only one nutlet developing (in fruit); style filiform, 

elongating in fruit, even slightly exserted from calyx. July—August. 

(Plate XXI, Figure 3.) 
Crevices of limestone rocks in the alpine belt. — Centr. Asia: T. Sh. 

(only in the northwestern part of W. T. Sh., in Talass Ala-Tau, upper 

reaches of Pskem, Ak-Su, Dzhebogly-Su and rivers near them). Endemic. 

Described from Kuurgen-Turg, Maidantal River valley (upper reaches of 

Pskem, i. e., Chirchik) (flowers, 5/17 VIII 1879, unripe fruit, 1 17 1902, 

B.A. Fedchenko). Type in Leningrad. 

Genus 1216. TIANSCHANIELLA* B. Fedtsch. 

B. Fedtsch. ex M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, XIV (1951) 337. 

Calyx small, dissected to base or for ll into 5 linear-oblong obtuse lobes, 

in fruit slightly elongating or sometimes unchanged, recurved. Corolla 
small, almost Myosotis-like tube short, slightly swollen, the limb 3—4mm 

across, nearly flat, with orbicular-obtuse lobes. Anthers small, suborbicular, 

enclosed like the very short style intube. Gynophore of ripe fruit very low 

but broadly pyramidal, 4-angular, each face with one depression — scar 

of nutlet. Nutlets dorsoventrally compressed, ovoid-oblong when viewed 

dorsally, apices exceeding gynophore and the short style borne at its top, 

growing also at base below gynophore as inthe Cynoglossum, back slightly 

inflated, nearly flat, bearing along the nearly winglike ascending margin short 

remote spinules with anchorlike tip 0.2—0.3 mm long. Sides of nutlets low, 

inflated, with small oblong supracentral cicatrice, and a ventral keel pro- 

truding above cicatrice (the keel short because of high position of cicatrice). 

Perennial herbs, with delicate membranous oblong leaves, subglabrous; 

inflorescence rather unique, paniculate, formed of long filiform pedicels 

disposed in few bundles (cymes, dichasia) in racemes or at ends of branches. 

Closely related to section Pseudohackelia of the genus Hritrichium. 

1. T. umbellifera B. Fedtsch. ex M. Pop. 1. c. 338 cum tab. 

Perennial; root thin, oblique or vertical, with squamose thin head bearing 

rosette of radical leaves and several floriferous stems; entire plant green, 

with leaves very remotely covered with large white tubercles bearing 

appressed bristles; radical leaves 6—10, rather large, oblong, 9-18 cm long, 

3—4 cm wide, obtuse at apex, thin, nearly membranous, tapering gradually 

at base to rather long petiole; stems 40—70 cm high, glabrous, weak, delicate, 

branching; cauline leaves few, alternate, oblong, smaller than the radical 

* Named for its habitat in Tien Shan. 
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leaves,short-petioled. Racemes inpaniculate inflorescence, long, often sub- 

stituted at apices of branches by bundles of pedicels (''umbels"'); pedicels thin, 
1.5—4cm long, filiform, erect,thickened at apex below calyx, often gathered 

in bundles of 3—6 on axes of raceme or at apices of branches (B.A. Fed- 

chenko called these bundles ''umbels" and hence the name of the species); 
calyx 2—2.5mm long, lobes oblong-linear, obtuse, subglabrous; corolla 

(blue? or white?), 3—4mm across, tube ca. 1 mm long, lobes ca. 2mm long, 

obovate, obtuse; scales in throat subvertical and rectangular, ca. 1mm = 

long (high), thickened and papilliform at apex; anthers suborbicular, 0.5mm 

long; nutlets 2—3 mm long, markedly remote in fruit, declined toward vertical 

axis of fruit (gynophore) at nearly 80°, i. e., reclining so that fruit low, 

1.5—2 mm high but up to 5mm wide; at each side of nutlet 6—8 anchorlike 

spinules; gynophore low but broadly pyramidal, not more than 0.6 mm high, 

ca. 2mm wide at base; style 0.3mm long at apex of gynophore. August— 

September. 

Centr. Asia: T. Sh. (Central T. Sh. along banks of Cholokkapchagai 

stream, above its exit from gorge, flowers, fruit 3 IX 1939, Yakovleva, 

No. 250). Endemic. Described from the indicated locality. Type in 

Leningrad. 

Subtribe 2. LITHOSPERMINAE M. Pop. —Gynophore poorly developed, 

low-conical or very low-pyramidal, indistinct. Nutlets slightly compressed 

dorsoventrally or not at all, ovoid, not turbinate, without wings or spinules, 

finely tuberculate, rugose or Smooth; cicatrice basal. 

Genus 1217. ANOPLOCARYUM* Ldb. 
Ldb. Fl. Ross. III (1847-1851) 154; Johnston in Contr. Gray Herb. n. ser. LXXIII (1924) 67; Brand in 

Pflanzenr. IV, 252 (1931) 115.— Echinospermum sect. II]. Anople caryum Turcz. in Bull. Soc. 

Nat. Mosc. XXIII, 1 (1850) 522; Fl. baic.-dab. II, 2, 318. 

Calyx small, dissected nearly to base into lanceolate lobes, in fruit lobes 

slightly accrescent, oblong, nearly scarious, stellately spreading; corolla 

medium-large, Myosotis-like with short tube as long as calyx, limb 

nearly flat, blue, 7—8 mm across, with ovoid-rounded lobes; scales medium, 

wide, weakly 2-lobed at apex, papilliform, white or yellow; anthers and style 

hidden in corolla tube. Nutlets small, oblong, without spinules or wings, 

dorsoventrally slightly compressed, finely tuberculate, back inflated, ventrally 

with tiny, very narrow triangular cicatrice disposed above base but below 

middle (infracentral and suprabasal), continuing above as a keel not reaching 

apex of nutlet, the apex freely growing above gynophore. Gynophore short- 

conical, obscurely pyramidal-angular with inconspicuous depression mark- 

ing cicatrices of nutlets, shorter than nutlets but bearing at apex the 

elongated filiform style elevated high above nutlets. 

Our species is the type of the genus. This is an annual, subglabrous plant, 

growing in shade, with much branching stem; leaves oblong, small, delicate; 

racemes provided with large bracts and hence outwardly somewhat distinct 

from branches; pedicels thin, up to 1 cm long, declined. Brand included 

* From the Greek anoplos — unarmed, and caryon — nut, nutlet. 
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in this genus four Chinese-Himalayan species which previously had been 

described as species of Microula, Tretocarya andSchistocar- 

yum. Inthis way the genus Anoplocaryum probably became hetero- 

geneous, not natural. 

1. A. compressum (Turez.) Ldb. Fl. Ross. (1847-1851) 154; Brand 1l.c. 
116.—Echinospermum compressum Turcz,. in Bull. Soc. Nat. 

Mose. XII (1840) 259; XXIM, 1 (1850) 522.— Ic.: Turez. 1.c. (1850) tab. 

XII. 
Perennial; stems thick but weak (soft), subglabrous, rarely or only at the 

beginning few-branched, later several time furcately strongly branching and 

then decumbent under weight of racemes terminating the branches, 15—30 cm 

high, internodes with thin high bands (wings) formed by epidermis, beset 
along margin with small bristles; leaves many, small, 2—5(7) cm long, delicate 

(shady form), oblong, acute, tapering at base, the lower with longer petiole, 

upper leaves short-petioled, 0.7—2 cm wide, glabrous beneath, beset above 

with thin appressed bristles borne on small tubercles. Racemes elongated 

in fruit, 5-10 cm long, with large foliaceous bracts, 1—2 cm long, 0.5—1 cm 

wide, the flowers thus seemingly solitary in axils of upper slightly reduced 

leaves; pedicels filiform, ca. 0.5—1cm long, horizontally spreading; calyx 

in flower 2—4 mm long, lobes slightly hairy, lanceolate, oblong in fruit and 

stellately spreading; corolla 6—8 mm across (limb), blue; Myosotis- 
like nutlets 1.5mm long, black, finely tuberculate (shagreen); gynophore 
ca. 1mm high; style 1.5mm long; stigma diskoid, entire. June—July. 

Habitat apparently in shade, in moist rocks. — East Siberia: Dau. (in 

rupestribus ad Altangan, 1830—1831, Turczaninow). Gen. distr.: Mongolia. 

Described from the indicated locality. Type in Leningrad. 

526 Genus 1218. ALLOCARYA* Greene 
Greene in Pittonia, I (1887) 20; Giirke in Pflanzenf. IV, 3a, 108; Brand in Pflanzenr. IV, 159.— 

Plagiobothrys § Allocarya Johnst. in Contrib. Gray Herb. n. ser. LXVIII (1923) 57—80.— 

Eritrichium sect. VIII. Rytidocaryum DC. Prodr. X (1846) 130; Ldb. Fl. Ross. Ill, 153. 

Calyx small, dissected nearly to base into narrow lobes little elongating 

in fruit; corolla small or medium, usually white, usually funnel-shaped, i. e., 

of the short-type and with campanulate, not flat, limb; anthers and style 

enclosed in corolla tube; scales in throat of corolla absent or represented 

as thin folds. Nutlets small, oblong or ovoid, without spinules or wings, 

usually netted-rugose or netted-pitted, slightly compressed dorsoventrally, 

back rounded (with obtuse not acute rib), sides cuneately tapering to ventral 

keel; cicatrice small, triangular, subbasal but distinctly lateral, i.e., at 

ventral side and not at base of nutlet, the ventral keel extending above it. 

Style short, stigma entire, capitate. Perennial or annual small herbs. 

Leaves rather narrow, the lower usually opposite and united by sheathed 

petioles. Stems branching. Racemes with large foliaceous bracts. 
Predominantly in North America, some in South America. One species 

related to those of Northwest America (Alaska) reaches Kamchatka in the 

USSR. 

* From the Greek allos — otherwise, other, differently, caryon — nut, nutlet. 
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1. A. orientalis (L.) Brand in Pflanzenr. IV, 252 (1931) 178.— Pla- 
giobothrys orientalis Johnst. in Contrib. Gray Herb. LXXXI (1928) 

80.— Heliotropium orientale L. Sp. pl. (1753) 131 teste Johnston 
ex authopsia Herb. Linn.— A. asiatica Kom. in Fedde, Repert. XIII 

(1914) 236; Fl. Kamch. III, 45.— Plagiobothrys asiaticus Johnst. 
in Contrib. Gray Herb. LXXIII (1924) 68.— Eritrichium plebejum 
DC. Prodr. X (1846) 133; Ldb. Fl. Ross. Ill, 153.— Lithospermum 
plebejum Chamisso in Linnaea, IV (1829) 446.— Allocarya plebeja 
Greene in Pittonia, I (1887) 16. 

Annual; stems thin, weak, 5—15 cm high, erect or decumbent, sometimes ; 

decumbent later under burden of racemes, rarely simple, usually strongly 

branching with elongate spreading branches bearing racemes at ends, 

appressed-bristly; leaves oblong-linear, rarely — in large individuals — 

lanceolate, flat, subglabrous, sparsely appressed-bristly especially along 

margin, acute or obtuse, 2—4(5)cm long, (1)2—4(6)mm wide, the lower 
few, 1—3 pairs opposite, the other alternate. Racemes elongating in fruit, 

loose, up to 10cm long, longer than the short stem, in weak non-branching 

specimens single or paired, in branching numerous; pedicels ca. 1mm 

long, thick, erect, bristly; bracts foliaceous, oblong-linear, sepals in fruit 

3mm long, linear, half ascending, half recurved embracing fruit; corolla 

white (yellow inside, Komarov), 2mm long, with small funnel-shaped limb; 

nutlets 2mm long (high), oblong, rugose-pitted or tuberculate, dark, faintly 
keeled at the rounded back, ventrally with nearly winglike keel; cicatrice 

below keel oblong, 0.2—0.3mm long; style in between ripe nutlets. July. 

River banks, often pebbly banks, sometimes seashores, coastal sands, 

often a weed. — Far East: Kamch. (rather common). Gen. distr. : north- 

western part of N. Am. Described from Kamchatka (Steller?). Type in 

Berlin. 

Note. The differences between the Kamchatka and Aleutian plants are 

not great (the latter was described from Unalaska as Myosotis pleb eja 

Cham.) and hence, following Brand, I am uniting them, although Komarov 

(Fl. Kamch. III, 45—46) wrote: "Our species differs from the related 
American species A. plebeja Greene by its thinner habit, the more 

developed terminal inflorescences, the nearly smooth nutlets and their 

longer mucro.'' All these distinctions are only of a slight quantitative 
character. 

Genus 1219. AMBLYNOTUS* Johnst. 

Johnst. in Contrib. Gray Herb. LXXIII (1924) 64.- Eritrichium sect. V. Amblynotus DC. 
Prodr. X (1846) 128; Ldb. Fl. Ross. III, 152. 

Calyx small, cut nearly to base into 5 linear lobes little elongating and 

remaining erect in fruit, unchanged in any other way. Corolla medium- 

sized, of the short-type, blue, with short tube as long as calyx, limb nearly 

flat or broadly campanulate, 3—5 mm across, with rounded-obtuse over- 

lapping lobes; scales low but wide, papilliform, nearly closing throat. An- 

thers and style hidden in corolla tube. Nutlets small, ovoid-oblong, without 

* From the Greek amblys — obtuse, notis — spine, back. 
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spinules or wings, white, shiny, not compressed dorsoventrally as in many 

Lithospermum, back inflated, sides flat, with acute keel ventrally, apex 

of nutlets erect, obtuse, free, the base rounded; cicatrice small, subtriangular, 

nearly basal and nearly erect (i. e., perpendiculat to the long axis of nutlet 

as in Lithospermum),only slightly declined toward axis (tapering), a 

thin suture-like line extending along the ventral keel from the cicatrice to 

the free apex of the nutlet (Johnston called it a furrow, but it does not appear 

as such). Gynophore very low, inconspicuous, broad-tetrahedral-pyramidal, 

with short style at apex of pyramid. Stigma disklike-capitate. Small, 

perennial, multicaulescent herbs, with gray appressed hairs; racemes short, 

bracteate, very short in flower, nearly capitate. Leaves small, generally 

like Hritrichium. 

Note. Johnston rightly regarded Amblynotus as a distinct genus and 

Brand's criticism (1931) (1. c. 19) of its separation from Eritrichium is 
unwarranted. Amblynotus represents a transition from Eritrichieae 

to Lithospermeae and the seemingly pyramidal gynophore, the oblique posi- 

tion of the cicatrice, and above all the entire, disklike stigma refer it to 

the Eritrichieae. Within the Eritrichieae the species is marked by the 

presence of characters transitional between the tribes. 

1. A. obovatus (Ldb.) Johnst. in Contrib. Gray Herb. LXXXIII (1924) 
64.— Myosotis obovata Ldb. FI. alt. I (1829) 190, in nota.— Eri- 
trichium obovatum DC. Prodr. X (1846) 128: Ldb. Fl. Ross. III, 
eas Gels, Iie gellts IDS MS) la=ay) Iie riailibys ley Oly @rxrense, JAS Creare iim, I2reore, 

Amer. Acad. XX (1885) 265.— E. dahuricum Brand in Pflanzenr. IV, 
252 (1931) 193; Kryl., Fl. Zap. Sib. IX, 2256.—? Myosotis davurica 
Pall. inherb. Berol. sec. Ldb. Fl. Ross. III, 153 et ex Roem. et Schult. 

Syst. IV (1819) 774, in obs. 
Perennial; root vertical, thick, black, bearing a compact capitate rosette 

or branching into few thick squamiform short branches, each terminated 

by a small rosette; entire plant dull gray, with long straight semi-appressed 

scabrous hair-bristles not on tubercles, rarely sericeous; stems 5—20cm, 

usually 10—15 cm high, few or (if caudex branching) many, thin, erect, some- 
times arcuate, branching only at apex, the 2—5 branches terminated by 

racemes or rather by what resembles racemes; leaves of rosettes long 

persistent, 1—2 cm long, lanceolate- or oblong-spatulate, sometimes linear, 

obtuse, flat; cauline leaves also obtuse, 1—2 cm long, spatulate, lanceolate, 

rarely oblong or linear-oblong, sometimes linear, spreading. Racemes 

1—5 cm long in fruit, rarely (at least in lower part) with small spatulate 

bracts; pedicels filiform, 2—10mm long, erect; calyx ca. 1mm long in 

flower, to 3mm in fruit, the oblong-linear obtuse lobes enveloping the fruit; 

corolla blue, 3—5(7)mm across (limb); nutlets 1.5—2mm high; gynophore 
0.5mm long; style 0.7mm long. June—July. 

Pebbly or stony mountain slopes, usually above timberline (Kryl. l.c. 

(1937) 2257), but apparently descending to steppes, on stony slopes. — West 

Siberia: Alt. (rarely); East Siberia: Ang.-Say. (Baikal), Dau. Gen. distr.: 
Mongolia, China (Manchuria). Described from Nerchinsk. Type in Leningrad. 

Note. Ahighly variable species with regardto size, withdwarf plants 

5—8 cm high, their racemes capitateinflower, short infruit, as wellas plants 

15—20 mm high, with racemes loose in fruit (Ledebour's type is of the dwarf 
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form). Especially in the dwarf specimens leaves sometimes linear, hence 

easily mistaken for a species relatedto Eritrichium rupestre. A 

plant of this kind may well have been described as Myosotis rupestris 

930 

Pall., rather than the one we described as Eritrichium rupestre. In 

this case our E. rupestre (Transbaikalia and NE Mongolia) should be 
E. pauciflorum (Ldb.) DC. It is doubtful whether Myosotis davu- 

rica Pall. belongs to this or another species of Eritrichium, De Can- 

dolle included it in the synonymy of Eritrichium pauciflorum DCE. 

(1.c. 127),Ledebourin that of E. obovatum. 

Tribe 8. ASPERUGEAE Zak. in Zakir. Burachn. Zeravsh. (1941) 4, 7. — 
Flowers small; calyx cut nearly to base into 5 lobes with denticles between 

them, calyx markedly accrescent in fruit, saucer-shaped but folded in the 

middle, with flat sides, nearly scarious, the entire part with network of pro- 

minent nerves, margins with 3—5 large triangular lobes and small, irregular, 

sometimes bifurcated, hornlike teeth bearing hammate prickles between 

lobes. Corolla small, brachymorphous. Nutlets laterally compressed, 

nearly flat, in profile oblong, entirely covered with white tubercles; areola 

of attachment elliptic, ventral, above middle of ventral keel of nutlet, gyno- 

phore stylelike. Style not exserted from nutlets. 

Note. The formation of the calyx singles out this genus from all the 

Boraginaceae; it only partly resembles Trichodesmeae in the saucer-shaped 

broadened calyx. The attachment of the nutlets and the small, brachymor- 

phous corolla most nearly resemble Eritrichieae, but unlike other Eritrichieae 

the calyx is different and the nutlets are nearly flattened laterally. 

The arrangement of the flowers in one or several bundles subtended by the 

upper paired, approximate leaves is also characteristic. 

One anomalous, monotypic, annual genus — Asperugo L. 

Genus 1220,ASPERUGO* L., 

L. Sp. pl. (1753) 198. 

Calyx 5-parted, dentate between lobes, becoming broadened, markedly 

saucer-shaped, folded along middle, nearly membranous, with irregular large 

lobes and dentate margin. Corolla violet, small, 3mm long, brachymorphous, 

the tube shorter than calyx, the limb small, campanulate, with small obtuse 

scales in throat; anthers subsessile, in tube of corolla; style short; stigma 

capitate; gynophore columelliform, delicate. Nutlets nearly flat, laterally 

compressed, with upper ventral cicatrice, densely white-tuberculate, their 

apex nearly acutely keeled, obtuse; radicle short, much shorter than coty- 

ledon. Delicate, annual, shady herbs, with 1—3(4) flower in axils of upper 
leaves. 

1, ‘A, procumbens 1 Sp. pl (1753) 198; D€. Prodr. xX, 146; dba ne 
Ross, lvoe) Shinaltios nl ih 2 26c eB Olsisen Elen Orsi Vier eon on seta een ements 

* From the Latin asper — rough, referring to the bristly leaves. 
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Sijos, IDS, ZABDe. inguean. sya IMlene IDI, Jenks IVE 2A, AWG — lice. 2 Sireualliqonya elave | 

Malaev.@pred., 454; Richbs lc Hl Germ, XVill; tab. 126 — xs. ; GRE; 

IN®, 179). 

Annual; stem juicy, sharply faceted, its ribs with large, hamate, retrorse 

spines hence stem clinging, more or less branching with long branches, weak, 

usually climbing in shrubs or hedges, 10—40cm long; leaves usually delicate, 

shady, spatulate-oblong or spatulate-lanceolate, acute, 1.5—4 cm long, 4-15 mm 

wide, with sparse divaricate bristly hairs. Fertile branches long spreading, 

5—30cm long, one side of upper part with one rather large bract (or 2—4 

approximate bracts), but then clusters markedly remote, small, subsessile 

flowers in axils of bracts as many as bracts of one cluster (1—4); calyx in 
flower ovate, ca.1.5 mm long, with prickly adjacent bristles, the lobes un- 

equal, on short recui- ved pedicel, in fruit very large, ca. 10 mm long and as 

wide, folded along middle, flattened, cordate-rounded-ovate, the margin with 

531 large unequally lobate-dentate lobes,with prominent network of nerves, 

subglabrous, margins of lobes ciliate-bristly, intermediate teeth with curved 

prickles; corolla 2—2.5 mm long, violet turning blue, limb ca. 1.5mm across, 

with obtuse lobes; nutlets ca. 3mm long. April—June. 

Weedy localities, kitchen gardens, hedges, gardens, weedy shrubs and 

resting places for cattle in mountains, below cliffs in lower mountain belt. 

European part: everywhere (except Arctic); Caucasus: everywhere; West 

Siberia: Ob, Alt. and elsewhere; East Siberia: Dau. (Baikal), Lena-Kol. 

(introduced); Centr. Asia: mountains and steppes of northern regions. Gen. 

distr. : nearly all Europe, Med., Ind.-Him. Described from Europe. Type 

in London. 

Note. Thin, weakly branching, 10—20cm high individuals with simple 

stems and grayish, spatulate-lanceolate or even linear-spatulate leaves 

sometimes encountered. Their habit is very unique. 

Tribe 9. CRANIOSPERMEAE (DC. Prodr. IX, 467) M. Pop.— Tribe 
Cryptantheae Brand (1931), ex parte. — For characteristics see description 

of Craniospermum.-— One genus: Craniospermum Lehm. 

Genus 1221. CRANIOSPERMUM* Lehm. 
Lehm. Pl. Asperif. II (1818) 336; Bge. Heliocarya 9-10; Brand in Pflanzenr. IV, 252, 102.— 

Diploloma Schrenk in Bull. phys.-math. Acad. Pétersb. II (1844) 195; Johnst. in Contrib. Gray Herb. 

LXXIII (1924) 61. 

Calyx medium-sized, with coarse spreading bristles, cut nearly to base 

into lanceolate-linear lobes in fruit elongating to 10mm but remaining 

erect and embracing fruit; calyx abscisses with nutlets; corolla dolimor- 

phic, small, tubular, slightly broadening above, 6—10 mm long, nearly without 

limb, with short triangular erect teeth or shorter ovate lobes; scales absent, 

sometimes throat of corolla with tubercles alternating with lobes, resem- 

bling rudimentary scales; filaments elongate, attached to middle of tube; 

anthers more or less protruding from corolla; dorsifix ca. 1mm long, 

* From the Greek cranion —cranium, sperma — seed. 
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linear-oblong; style long, exserted; stigma entire, capitate-disklike or a 

point. Nutlets medium-sized, oblong, with oblong protruding ventral cica- 

trice, sides low, transversely rugose, rimmed by low (narrow) coriaceous- 
fleshy, unequally toothed straight wing, almost concealing the narrow, slit- 

like, dorsal disk (sometimes shifted to apex of nutlet). Gynophore low- 

pyramidal, the persistent long style pressed between accrescent apices of 

nutlets, nutlets without spines. Perennial or biennial, low firm herbs of 

the desert-steppe belt, Mongolia and adjacent South Siberia. ; 

Note. De Candolle and Ledebour did not identify Diploloma with 

Craniospermum, possibly because they had never seen Schrenk's 

specimens. Bentham and Hooker, though they too had not seen the speci- 

mens of Diploloma, tentatively determined them as Craniospermum. 

For no apparent reason, Johnston (1924) gave them as synonyms. Brand 

(1931), apparently following Johnston, united the genera but quite wrongly 

included Diploloma echioides Schrenk in the synonymy of Cranio- 

spermum subvillosum Lehm. 

1. Crown of cartilaginous-fleshy truncate wing with small toothed 

margins surrounds entire dorsal areola, open. Stamens very 

strongly protruding; lobes of corolla rather large, ovate, curved; 

stigma a point. Biennial (and in any case monocarpic) plant: 

(Ulu- Tau Range of Kazakh Hills)...... 4, C. echioides (Schrenk) Bge. 
oF Crown of nutlet in upper part of nutlet, lower part of back free, 

visible. Wings entire, nearly covering opening (through which disk 

visible). Stamens little protruding. Teeth of corolla short, erect. 

Stigma capitate-disklike. Perennial, cespitose herbs. (Altai, 
Bailal)( Section Hu- Craniospernauml) isi) \ie iene aac eee 

2. Loosely tufted plant, sprawling because of longer (3—5 cm long) 

branches of rhizome. Leaves of rosettes and stems broader, 

lanceolate or oblong-lanceolate, like stems covered with coarse 

bristles. Flowers smaller; calyx 3—4mm long; corolla ca. 7mm 

longan) CAlonempcualcs kohelyau'ccil) bei ieaey eae een eee 1. C. subvillosum Lehm. 
a Compact tufts. Leaves of rosettes and stems narrower, lanceolate 

or sublinear, with soft entangled hairs, sometimes locally lanate. 

Flowers slightly larger. (Two hardly distinguishable species of 

PMT) WEA s,s Sn Una Ra RAUL ALE UIA eB co. 'o) 6! 00 “0 
3. Calyx 4.5—6 mm long; corolla 5.5—7.5 mm long, with ovate obtuse 

lobes; filaments slightly longer than corolla..... 2. C. canescens DC. 

+ Calyx 6.5—7.5 mm long; corolla 9—10mm long, with triangular- 

lanceolate lobes; filaments nearly as long as corolla........... 

EWS, Have mites Wettparer otel Ceue ec ORC ACteN ait Montrail ctwvel MeL rN ai ysl MUNal iesite 3. C. subfloccosum Kryl. 

Section 1. EU-CRANIOSPERMUM M. Pop.— Crown shifted to upper part 

of nutlet, lower part of dorsal surface free, visible. Wings with entire 

margin nearly obliterating aperture through which disk is visible. Perennial 

herbs, with branching caudex bearing rosettes. Stamens little protruding, 

teeth of corolla short, erect; stigma capitate-disklike. 
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1. C. subvillosum Lehm. Pl. Asperif. II (1818) 367; Ldb. FI. Ross. 
Ill, 174; Turcz. in Bull. Sos. Nat. Mose. XXIII (1850) 512; Brand in 
Pflanzenr. IV, 252, 103, excl. syn.: Diploloma echioides Schrenk 

etre ansiols pene imum see hioudes Bee. (Caan os pens mau malsladiys — 

sutum DC. Prodr. X(1846) 175.— Solenanthus?baicalensis DC. 
lc. 166.— Cynoglossum baicalense Pall. ex Roem. et Schult. 

Syst. IV (1819) 764.— Ic.: Lehm. Ic. Rar. Stirp. (1821) tab. 50; Turcz. 
IG tae ales 

Perennial; root thick, short, black, with up to 10 thick black branches, 

their apices covered with scaly remnants of the previous year's leaves, 

each branch with 1—2 rosette-bundles of green leaves; leaves of rosettes 

lanceolate- or oblong-lanceolate-spatulate, 5—10 cm long, obtuse, gray, 
semi-appressed, leaves with spreading bristly margins (especially on 

petiole), the bristles on small tubercles, with small bristles in between; 

petioles gradually tapering to blade, nearly as long; blade to 1—1.5mm wide; 

the radical leaves small at flowering reaching full size at fruiting. Fertile 

stems lateral, 2—5 cm in flower, to 10—12 cm long in fruit, simple, with 

spreading rufous bristles, weak, with few small sessile oblong obtuse leaves, 

the capitate apical racemes remaining short in fruit; flowers sessile; 

calyx 3—4 mm long in flower, rufous-villous, the lanceolate-linear lobes to 

10mm in fruit, sacciform, its lobes apparently united with bristles; corolla 

violet-pink, ca. 7mm long with triangular, erect, to 1mm long teeth; anthers 

and stigma little protruding from corolla; nutlets ca. 3mm long, narrowly 

oblong, gray-brown, sides and free lower dorsal surface transversely coarse- 
ly-rugose; wings 2mm long, to 1mm wide, gray; cicatrice brown, ca. 1mm 
long. 

934 Sandy and gravelly banks, stony slopes. — East Siberia: Ang.-Say. (near 

Lake Baikal), Dau. Endemic. Described from Lake Baikal (apparently 
from Pallas! collections). Type in London. 

Note. A very common plant at the southern end of Lake Baikal, often 

collected, never found in adjacent Mongolia, hence presumably an endemic 

Baikal species. Herder reports it for Dauria Inshan'. 

2. C. canescens DC. Prodr. X (1846) 175: Ldb. Fl. Ross. Ill, 175; 
LGewlos Tell, Ales IW Silss Idi, ZAR, Sill, IDK, Bw Isieenayel iba Jeidlenevasiang, | AV, 

292, 103. 

Perennial; root thin, vertical, dark, with 3—5 short crowded, 1—2 cm long 

branches bearing dense tufted bundle-rosette of upright elongate, narrow, 

5—8 cm long leaves to 5—8 mm wide at apex, narrowly lanceolate or sub- 

linear-spatulate, gradually tapering to base, acute, with soft white hairs 

semi-appressed, along margin spreading, grayish white; stems lateral, 

5—12 cm long, with lanceolate leaves and white soft-entangled hairs, nearly 

lanate. Raceme capitate, white or slightly rufous, softly lanate; flowers 

sessile; calyx 4—5 mm long, soft-lanate; corolla ca. 7—8 mm long, tubular, 

its teeth exceeding 1 mm, dark violet, oblong, obtuse; anthers narrowly 

linear, hardly protruding; stigma capitate, not protruding from corolla teeth. 

According to Krylog the anthers and stigma sometimes protrude markedly. 

West Siberia: Alt. (collected once only in SE Altai, along Tobogosh River, 

a tributary of Chuya, in subalpine belt, flowers, VII 1832, Bunge). Endemic. 

Type in Leningrad. 
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3. C. subfloccosum Kryl. in Tr. Bot. Sada, XXI(1903) 10; Fl. Alt. 
1Ve 913 and ly’ Zap. Sib. xa22580— les: Kerylhopancit. 1(1903))ualllenar 

Fig. 2, a—f. 
Perennial; root vertical, in upper part branching, densely covered with 

brown remnants of leaves, bearing rosettes and 1 or few fertile stems, 7— 

15cm high; radical leaves 5—9 cm long, 4—6 mm wide, grayish with con- 

tiguous retrorse hairs, lanceolate or linear-lanceolate, acute, gradually 

tapering to petiole, about as long as blade; cauline leaves smaller (2—3.5 cm 

long, 5—7 mm wide), sessile, lanceolate, obtuse, especially upper part densely 

covered like stem with grayish flocculent tomentum of fine long hairs. 

535 Flowers subsessile, clustered in compact apical capitate inflorescence 

subtended by 1—2 cauline leaves; bracts lanceolate-linear, inconspicuous; 

calyx 6.5—7.5 mm long, with dense long hairs, its lobes linear obtuse; 

corolla lilac, 9-10 mm long, with triangular-lanceolate obtuse teeth, 1mm— 

2mm long; filaments nearly as long as corolla; anthers protruding; stigma 

usually not protruding from corolla teeth. 

West Siberia: Alt. (only in SW Altai, near Katon-Karagai, flowers, V 

1901, Krylov). Endemic. Type in Tomsk. 
Note. As no specimen was found, the description was taken from 

Krylov's "Fl. Zap. Sib." (IX, 2258—2259). I am almost convinced that it 
is identical with the preceding species and that Krylov's distinctions are 

not reliable. All considered, there seem to be only two species of Hu- 

Craniospermum: 1) onthe Baikal(C.subvillosum Lehm.); 2) onthe Altai 
(C. canescens DC.) — whiter and soft-lanate, not bristly, with narrower 
leaves, cespitose. Curiously neither has ever been found in Mongolia. 

Section 2. DIPLOLOMA (Schrenk) M. Pop. — Diploloma Schrenk in 
Bull. phys.-math. Acad. Petersb. II (1844) 195.— Crown of nutlet a 
cartilaginous-fleshy, eroded finely dentate wing enclosing entire dorsal 

areola, open. Stamens very strongly protruding. Corolla lobes rather 

large, ovate, recurved (appearing as rudimentary limb). Stigma a point. 

Biennial. 

4. C. echioides (Schrenk) Bge. Heliocarya (1871) 10.— Diploloma 
echioides Schrenk, l.c. 

Perennial; monocarpic; root rather thin, vertical, bearing 1 small 

compact rosette and 1—3 low thick large stems; leaves of rosette lan- 

ceolate-spatulate, apparently not longer than 5cm, acute, both sides with 

semi-appressed thin bristles gradually tapering to petiole, with bristles on 

small tubercles; due to long, dense, not very coarse bristles the previous 

year's petioles form a nearly tomentose envelope below the live rosette; 

stems 10—20 cm high, erect, simple, with fine velutinous down and remote 

long bristles, slightly faceted inflorescence of 3—7 tightly crowded compact 

racemes forming a corymbiform panicle; cauline leaves lanceolate, short, 

sessile, grayish, acute. Fruiting racemes elongate, not capitate, 3—7 cm 

536 long,with crowded calyces; fruiting calyx sessile, ca. 8mm long, with linear 

acute very long and coarse bristly lobes, bristles rufous, calyx abscissing with 

nutlets; bracts lanceolate-linear, shorter than calyx; corolla ca. 8mm long, 

glabrous in throat, its lobes oblong with undulant margin, slightly recurved, 
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ca. 2mm long, tapering to base; filaments protruding from lobes for 3mm, 

attached slightly above middle of corolla on a tuberclelike swelling, corolla 

folded inside; nutlets oblong, 3—3.5mm long, their sides indistinctly rugose, 

dark, shiny; ventral keel above cicatrice very broad, the wing low but thick, 

paler than body of nutlet, with margins curved toward disk leaving only a 

narrow Slit, its finely toothed rim turned outwards. May. 

Cliffs and dry stony slopes in southern steppe belt (and zone), 50—52° N. — 
West Siberia: Irt. ; Ulu-Tau Mountains (flowers, fruit, 30 V 1842, A. Schrenk). 
Endemic. Described from locality indicated. Type in Leningrad. 

Note. A very interesting plant, in point of habit most nearly resembling 

Arnebia; inthe calyx, corolla and fruit very close to Craniospermum, 

as discussed in detail by Bunge (l.c.). The wing of the nutlets has a very 

interesting structure and has only very little in common with the thick wing, 
ascending for approximately 1mm of Eu-Craniospermum; here its margin 

carries small denticle-papillae, whereas the disk carries a smooth, thinner 

plate which covers both its sides, nearly hiding the margins, leaving only a 

small slit. In Eu-Craniospermum, the edenticulate wing forms a small 

vesicle with thin walls. Bunge's suggestion (1. c. 10) that in the Altai 
C. canescens (his C. subvillosum) the wing may bear anchorlike 
spines appears to be unfounded. 

Craniospermum and Diploloma were often included in the tribe 

Cynoglossum, which would be acceptable if Cynoglossum was delimited as in 

De Candolle (1846) or by Ledebour and Bunge. But once Bentham and Hooker 

had separated the Eritrichieae from Cynoglossum, Craniospermum 

appeared to belong to the latter. However, the cicatrice, protruding on the 

ventral side in the shape of a ski, the type of corolla and to some extent of 

the wing, lead me to accommodate Craniospermum ina tribe by itself. 

Tribe 10. HETEROCARYEAE Zak. Burachn. Zeravsh. (1941) 4,7.— 

Tribe Cryptantheae Brand in Pflanzenr. IV, 252 (1931), ex parte. — 

537 For characteristics see Key (p.85) and description of Heterocaryum. — 

OMe Sembss Isle wS oO Gal ieyy liaay” ID\Cs 

Genus 1222, HETEROCARYUM* DC. 

DC. Prodr. X (1846) 144; Brand in Engl. Pflanzenr. IV, 252 (1931) 95; Zakir. Burachn. Zeravsh. 7, 16; 

Popov in Bot. mat. Gerb. inst. AN SSSR, XIII, 206. 

Calyx cut nearly to base into lanceolate-linear lobes elongating in fruit, 

otherwise calyx unchanged, its lobes only in very oblique fruit sometimes 

shifting in relation to the other, sometimes falling. Corolla blue-violet, 

small, brachymorphous, ca. 2mm long, its tube and sometimes entire corolla 

shorter than calyx, limb campanulate, not flat as in all other annuals with 

very reduced corolla, as long as tube. Scales in throat small, papillate. 

Style short, enclosed in corolla tube; stigma capitate, entire. Gynobase 

* From the Greek heteros — different, carya — nutlet. 
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large, often very oblique and the nutlets apparently decurrent, vertical, 

4-winged, nutlets enclosed in angles between wings, style short, sitting 

crosswise at apex of wings, not elongated or thickened in ripe fruit. Fruit 

zygomorphous-tapering; nutlets usually unequal (hence the generic name), 

the upper differing from the 2 more or less equal lateral ones, the lower 

different from all others, shifted behind the upper; the differences are in 

the degree of ''decurrence'’ along the fruit stalk and in the ornamentation _ 
(spines or wings); in general the nutlets are small, flat, dorsoventrally 

compressed, 4—7 mm long, oblong, with distinct dorsal areola bearing, 

often only along its margin, spinules with anchorlike head or dentate wing, 

its teeth bearing spines with anchorlike head; if nutlets winged then their 

disk is always smooth (a remarkable correlation). Plant usually covered 
with thin bristles; one species subglabrous. Leaves linear or lanceolate. 
Fruiting racemes sparse, with erect bracts. Pedicels long, often thickened, 

rarely very short. Annual, medium-sized or low erect herbs, with narrow 

leaves and small flowers. 

A genus of the Eastern subregion of the ancient Mediterranean region, 

ephemerals growing in deserts and semi-deserts, especially in mountainous 
semi-deserts. 

Lipskii, citing Boissier, recognized a single species (''There can be no 
argument on species or even varieties" (1. c. 537)), excluding E. laeviga- 
tum K.K., which he himself had earlier recognized. We cannot agree with 

this. 

1. Fruits in narrow, loose, flexuose, elongated racemes, subsessile or 

sessile, thick, short, 4—5mm long. Lateral nutlets with cup-shaped, 

scabrous, long-aculeate, winglike rim (wing), slightly recurved at 
margin, lower nutlet with smooth back, markedly decurrent, nearly 

arcuate, with free, digitiform-aculeate apex, upper nutlet erect, also 

with smooth back, with digitiform apical spines and some remote 

MARS IMA ONES Womaeraene cl aici ielic «cts 6. H. oligacanthum (Boiss.) Bornm. 
ap Fruit-stalks elongate, horizontal or obliquely upright, longer than 

Mui, tnickenedvoraduallly thickening above.) . 0 .. as 2 too ee eee 
2. Two lateral nutlets with cup-shaped, unequally developed wing with 

large aculeate teeth, the cup well developed on one, less so on the 

other. Lower nutlet smooth along back, markedly decurrent on 

stalk, with spines confined to apex, nearly digitiform, upper nutlet 

unarmed along back but with uniformly disposed anchorlike spines. 

along thickened margin of back. Plant bristly-hairy, rather robust. 

Pedicels sometimes reduced ..5. H. szovitsianum (Fisch. et Mey.) DC. 

ap Fruit with cup-shaped, winglike rim on one of the nutlets, but then 

the plant thin, subglabrous and the nutlets appressed-downy (H.lae- 

Vira hum )jor withoutwinglike:rimyon' alilimmutlerse: a1.) clos: nee 
3, Plant thin, lower, usually 10—15 cm high, subglabrous, glaucescent; 

leaves flat, oblong-linear or lanceolate, glabrous, with few appressed 

spinules confined to margins. Fruiting racemes loose. Pedicels 

thin, long, gradually thickening at apex, horizontally drooping. Fruit 

tapering markedly. Upper nutlet usually with winglike dentate rim, 

and glabrous disk, the other nutlets with appressed-gray-downy 

disk and remote marginal spines. .. 1. H. laevigatum (Kar. et Kir.) DC. 
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All nutlets wingless or without winglike rim, margin with remote 

anchorlike spines, back smooth or also bearing spines. Plant 

with thin bristly hairs, the leaves narrower, lanceolate, hairy...... 

4. Lower nutlet with smooth back, tuberculate, markedly decurrent 

(i. e., fruit rather oblique), with sparse short spines along thickened 

margin, apex with a group of nearly digitiformly protruding anchor- 

like elongated spines (as inH. szovitsianum); lateral nutlets 

and the slightly longer upper nearly equal, with tuberculate back, 

the thickened margin, seen as an elevated line, bearing rather 

long anchorlike spines with rather broad base. Plant robust, to 

40 cm high, usually branching and bristly-hairy. Pedicels almost 

as long as fruit (7—9mm). (S. Central Asia, S. Transcaucasia). 
GlosiertOpelasSrz1O) Veli teS/ll aon Ue cone Me oie core) ye 4, M. macrocarpum Zak. 

+ Fruit shorter, 5—7mm long, not as oblique; lower nutlet less 

decurrent, the stalk erect, 2—3 times as long as fruit. Plant 

less robust and thinner than the preceding (2 very close species)... . 

5. Back of lower and upper nutlets entirely covered with several 

rows of spines, with slightly larger anchorlike spines on broadening 

base along thickened margin; lateral nutlets with tuberculate back, 

and long, rather remote spines broadening at base along strongly 

ascending undulant margin (throughout entire distribution area of 

BINS) ere es ep iomialr, NLMRs eh cya ume Maa eal colar Nao cine 2. H. rigidum DC. 
+ All nutlets dorsally tuberculate only, along the margins of dorsal 

areaolae, along thickened line, all nutlets bear rather thin, long 

Spines slachtly proadenins at base (onlysin) maa Volea)e ary 2 eee 2) 

Oe Oe ene Sieben ea eens ee Eee chinophorum (eal. Brand: 

Series 1. Laevigata M. Pop. — Subglabrous plant, with few bristles con- 

fined to margin. Stem delicate, subglabrous. Fruit very oblique, lower 

nutlet shifted towards back stalk, nearly half length of upper nutlet. The 

nutlets appressed-gray-downy, the upper often with winglike rim with long 

marginal spines and then disk glabrous, lateral nutlets very narrow, appressed- 

downy with spines confined to margin. Lower leaves opposite. 

1. H, laevigatum (Kar. et Kir.) DC. Prodr. X (1846) 145; Ldb. Fl. Ross. 
Ill, 164; Brand in Pflanzenr. IV, 252 (1931) 97.— Echinospermum 
laevigatum Kar. et Kir. in Bull. Soc. Nat. Mosc. XV (1842) 441; Bge. 
in Mém. Acad. Sc. Pétersb. sav. étrang. VII, 441; Boiss. Fl. or. IV, 

248; Lipskii in Tr. Bot. Sada, XXVI, 340. 

Annual; stem thin, well-proportioned, 10—15 cm high, simple, glabrous, 

with solitary appressed bristles in upper part, often terminated by one 

simple scorpioid cyme, sometimes once furcately branched above, each 

branch bearing a scorpioid cyme; leaves confined to stem (spring plant), 

the lower 1—2 pairs opposite, the others alternate, sometimes oblong, often 

linear-oblong or lanceolate, flat, the lower leaves obtuse, slightly spatulate, 

the upper sessile, acute, all leaves glabrous above and beneath (with few 

large, indistinct tubercles), with flat white tubercles along margin, some- 

times bearing bristles appressed to margin of leaf. Fruiting racemes 

flexuose, very loose, elongate but with few stipes; long pedicels almost 
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PLATE XXVI. 1—Heterocaryum laevigatum (Kar. et Kir.) DC.; 2—H.szovitsianum (Fisch. 

et Mey.) DC.; 3—H. rigidum DC. 
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three times as long as fruit, horizontally spreading or drooping, erect or 

slightly arcuately curved, gradually thickening above, with sparse appressed 

bristles; calyx very small, ca. 1.5mm long, in fruit its lobes to 3mm long, 

oblong-lanceolate, acute, with few bristles marginal; corolla reddish-violet, 

as long as calyx, not more than 2mm long; fruit small, ca. 5mm long, very 

twisted (zygomorphous); lower nutlet strongly shifted backward on stalk, 

the upper protruding for nearly half, usually with cup-shaped marginal wing 

bearing long anchorlike spines, and then disk glabrous, sometimes wings 

lacking and then all nutlets nearly equal, with appressed- downy narrow 

lanceolate disk, bearing thin anchorlike marginal spines, 2—3 times as wide 

as disk. April.~ (Plate XXVI, Figure 1.) 
Stony slopes in mountains and stony deserts. — Centr. Asia: Ar.-Casp. 

(to Inder Lake in the north), Balkh. (western part only, along Sara-Su River), 
Kyz. K., Dzu.-Tarb. (Dzungarian Ala-Tau), Pam.-Al. (Kugitang, Kabadian), 
Mtn. Turkm. (Kushka). Gen. distr.: Iran. (N. Afghanistan, Iran). De- 
scribed from Ai River and source of Sassyk-Pastau in Dzungarian Ala-Tau. 

Type in Leningrad. 

Series 2. Rigida M. Pop.— Small, 10—15 cm high plant, appressed-thin- 

bristly at first, later with spreading thin bristles and linear bristly leaves. 

Fruit tapering slightly, lower nutlet slightly shifted brackward in relation 

to the upper, all nutlets wingless. The most widespread series, reaching 

furthest north (L. Volga) and apparently also south (to NW Himalayas). 

2. H. rigidum DC. Prodr. X (1846) 145; Ldb. Fl. Ross. Ill, 163. — 

H. minimum Zak. Burachn. Zeravsh. (1941) 16, non DC.— Echino- 
spermum minimum C. B. Clarke in Hook. Fl. Brit. Ind. IV, 162—163 

(non Lehm.)— E. szovitsianum Boiss. Fl. or. IV, 248, p.p.—E.echi- 

nophoruwm (Pall.))Lipsky in ir) Bot. Sada, XVI (1910) 533—539) p. p. — 
H. echinophorum (Pall.) Brand. var. a. minimum (Lehm.) Brand in 
Pflanzenr. IV, 252 (1931) 95, p.p.— Echinospermum heterocaryum 
Bge. in Mém. Acad. Sc. Pétersb. sav. etrang. VII(1854) 411.— Lappula 

echinophora Kusn in Mat. Fl. Kavk. IV, 2 (1913) 167, p.p. — Exs.: Herb. 

Fl. Cauc. No. 181 (sub nom. H. szovitsianum Fisch. et Mey.). 

Annual; stems 10—15, in the south to 25 cm high, erect, robust, thick, with 

very Sparse, Semi-appressed, white spiny hairs, sometimes simple, with 

single raceme, often with dichasial-bifurcate cyme with a flower in bifur- 

cation, the 2 branches terminated by raceme; leaves linear, elongate, to 8cm 

long, flat, obtuse, rarely (small individuals) acute, with sparse bristles, 
rather soft, declined. Racemes loose in fruit, not many-flowered, with few 

lanceolate-linear acute bracts; pedicels long (1—2 m) much thickened, semi- 

spreading, with white thin bristles, straight, at 45°, 2—3 times as long as 

fruit; calyx ca. 1.5—2 mm long, the lanceolate, obtuse lobes sparsely bristly, in 

fruit linear, markedly elongating, arcuately curved; corolla violet-blue (blue 

in northern forms 2), slightly exserted from calyx, with campanulate limb; 

fruit small, 5-6 mm long, slightly tapering; upper and lower nutlets covered 

with anchorlike spinules over margin and entire dorsal areola but here 

spines thinner, lateral nutlets with marginal spines only, these rather thin 

and long, gradually tapering to base. April. (Plate XXVI, Figure 3.) 
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Deserts and mountain semi-deserts, sandy, stony or loess soil, late 

ephemerals. — Caucasus: S. and E. Transc.; Centr. Asia: Ar.-Casp., 

Balkhy. Dzu-s—- arb...) she ohe a) seams Ades, oMitms dutnreksaieey LGyz/ aw Ke ovate Ds 

Gen. distr.: Iran., Ind.-Him. Described from Lepsa River (Dzungarian 

Ala-Tau). Type in Geneva, cotype in Leningrad. 
Note. The most widespread species, usually referred to as Echino- 

spermum (or Heterocaryum) minimum Lehm., the name under which 

the Moscow Society of Nature Lovers circulated the Karelin and Kirilov 

specimens from Lepsa River (number 1751). One of these specimens 

De Candolle (son) used to describe his H. rigidum DC. The nutlets are 
poorly and inaccurately described nor did he detect their heteromorphy. 

There are differences between the southern form with its strongly branching 

(repeatedly furcate) and higher stem and scabrous spines at the margins of 

the nutlets (including the type species) and the northern form with its low, 
once furcate stem and thin, exquisite, marginal spines. In habit and character 

of the spines the latter approaches the following species, which is not quite 

clear to me as I have not seen any specimens from the Lower Volga area. 

Neither were they seen by Shmal'gauzen (FI. II, 224), who describes as 
Echinospermum minimum Lehm. only the specimens he had seen 

from Inder Lake. In my opinion these are the northern form of H. rigidum 

DC. 

3. H. echinophorum (Pall.) Brand in Pflanzenr. IV, 252 (1931) 95, var. 
a. minimum (Lehm.) Brand, p.p.—Echinospermum echinophorum 

(Pall.) Bornm. Pl. Strauss. II (1906) 190; Lipskii in Tr. Bot. Sada, XXVI 
533-539, p.p.— Lappula echinophora (Pall.) O. Kuntze in Tr. Bot. 

Sada, X (1887) 214; Fl. Yugo-Vost. VI, 84.— Myosotis echinophora 
Pall. Reise, lll (1776) 717.— Heterocaryum minimum DC, ‘Prodry X 
(1846) 144: Ldb. Fl. Ross. III, 163, p.p.— Echinospermum mini- 
mum Lehm. Pl. Asperif. II (1818) 126, 127.— Ic.: Pall. l.c. tab. Ii, 
figs PACERS MUS ODVOSt ys VL oo) haloes 200 Or 

Annual; stem ca. 10cm to 20cm high. Canescent plant, with coarse 

spreading hairs on tubercles, rarely smooth. Stem erect, simple, some- 

times branching from base and then broadly spreading. Leaves linear- 

lanceolate, obtuse, ca. 2.5cm long, 1.5—4mm wide; bracts linear, acute, 

longer than flowers. Flowers in few-flowered spreading bostryces. 

Pedicels long, thick, sturdy, 2—3 times as long as fruit (sometimes as long 

or shorter), declined. Calyx with linear lobes, as long as or longer than 

nutlets. Corolla blue, as long as calyx. Oblong fruit 5mm long. Outer 

areola of nutlet covered with obtuse tubercles, with or without keel, 

surrounded by filiform rim with 1 row of hamate spines much longer than 

nutlets wide, broadening at base. April—June. 
Stony localities and steppes. — European part: L. V. (estuary of Volga, 

Paczoski, Claus; Caspian area, Claus), Endemic. Described from Chernoyar, 

steep banks of the Volga. Type in London. 

Note. I have not seen specimens of this species. De Candolle (1. c.) 

included it in the group Nuculae in eodem fructu similibus (an semper ?). 

He distinguished it from H. rigidum by the uniformity of the nutlets, with 

spines confined to the narrow margin of the dorsal areola. According to 

the drawings and the description in all nutlets the disk of the Volga species 

404 



545 

5046 

has spines only along its margin. Even so, the species must be very close 

to the northern form of H. rigidum DC. The above description is from 

"Flora Yugo-Vostoka,'' which also contains a very good drawing in particular 
of the fruit. 

Series 3. Macrocarpa M. Pop.— Plant sturdier and higher, 15—30(40) cm, 

bristly -hairy, with linear obtuse leaves. Fruit larger, 6—8(10)mm long, 
wingless or with wings on one or both lateral nutlets; pedicels shorter, 

almost as long as fruit. — Southern part of Centr. Asia, south of Trans- 

caucasia and Iran. 

4. H. macrocarpum Zak. Burachn. Zeravsh. (1941) 16, Figure 3. 

Annual; stem erect, robust, thick, repeatedly furcate, rarely (small indi- 

viduals) only once, furcate leaves thin-bristly, with spreading semi-appressed 

bristles; leaves sessile, ribbon-shaped or narrowly linear, elongate, obtuse, 

flat or longitudinally folded, more or less, not very densely, villous. Racemes 

few-flowered, with small linear long bracts in fruit sparse, peduncles rather 

short, thick, at angle of over 45°, straight or slightly arcuate, rather densely 

appressed-bristly; calyx ca. 2mm long, the bristly linear lobes markedly 

elongating in fruit, sometimes exceeding fruit, often falling off; corolla blue- 
violet, as long as calyx; fruit large, 7—9mm long, zygomorphous-tapering, 

much more massive than in preceding series, weaker than in Laevigata; 

lower nutlets strongly decurrent on peduncle, slightly arcuate, unarmed, but 

with elongated elevations along back, intertwined with lines, nearly tuber- 

culate, and few short anchorlike spines along slightly thickened margin 

interspersed with several long divided palmately spines; upper nutlet almost 

identical, shorter, more erect, with apical spines not as long-spreading as 

spines in front; lateral nutlets with 6—8 strongly broadening spines with 

anchorlike tip along base of elevated margin. April. 
Loess hills and stony slopes. — Caucasus: S. and E. Transc. (Nakhiche- 

van ASSR, S. Armenia; lower reaches of the Kura nearly to Baku); Centr. 

Asia: T. Sh. (west,to Tashkent in the east?), Syr D., Pam.-Al. Gen. distr.: 
Iran. Described from Samarkand (Zakirov). Type in Tashkent. 

Note. Surprisingly this beautiful species was not distinguished from 

H. minimum DC. or H. rigidum DC.: its pedicels are shorter, its 

fruit larger, more zygomorphous, the lower nutlet is arcuately curved as 

compared with the straight one of series Rigida. Likewise the sculpture 

of the unarmed disk of the nutlets is characteristic. The species appears 

to be very widespread in Iran, reaching to S. Transcaucasia. 

5. H. szovitsianum (Fisch. et Mey.) DC. Prodr. X (1846) 145; Ldb. 
Pi Ross) i 163: Zakir Burachny Zeravshii7,— Echinospermum 

szovitsianum Fisch. et Mey. Ind. Il Sem. Hort. Petrop. (1835) 36; 
Bge. in Mem. Acad. Sc. Peétersb. sav. etrang. VII, 411; Boiss. Fl. or. 
IV, 247, p.p.— E. echinophorum Lipsky in Tr. Bot. Sada, XXVI (1910) 
533—539, p.p.— Heterocaryum minimum var. szovitsianum Rgl. 

in Tr. Bot. Sada, VI (1880) 344.— Lappula echinophora var. szo- 
vitsiana O. Kuntze in Tr. Bot. Sada, X (1887) 214.— L. echinophora 
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Kusn, in Mat. Fl. Kavk. IV, 2 (1913) 167, p.p.— Heterocaryum 
echinophorum (Pall.) Brand var. a. minimum (Lehm.) Brand in 
Pflanzenr. IV, 252 (1931) 95—96, p.p. 

Annual; closely resembling the preceding species in the characters of 

the vegetative organs and scarcely distinguishable from it in flower; but 

the fruit differs markedly — is slightly shorter (6é—7—8 mm long) and much 
wider by virtue of the broad wings of the lateral nutlets; lower nutlet . 

' markedly shifted to the back as in preceding species, decurrent, arcuate, 

ski-shaped, disk with tubercles elongating in longitudinal elevated lines, 

and several marginal palmately divergent apical spines; upper nutlet 

generally similar, shorter and straighter; lateral nutlets unequal (at height 

of cup), calyciform-winged, the stiff wing with dentate margin, its teeth 

terminated by an anchorlike spine, rarely one lateral nutlet nearly without 

wing; disk of winged nutlets always smooth; pedicels thick, as in pre- 

ceding species, obliquely curved, almost as long as fruit. Plant loosely or 

densely hairy, canescent. April—May. (Plate XXVI, Figure 2.) 

Wooded and stony slopes in mountain semi-desert belt, sometimes in 

oases.— Caucasus: S. and E. Transc. (same distribution area as for the 

preceding species); Centr. Asia: T. Sh. (W.), Pam.-Al., Mtn. Turkm. 
Gen. distr.: Iran. Described from N. Iran. Type in Leningrad. - 

Series 4. Sessilia M. Pop.— Pedicels very short; fruit subsessile or 

sessile, slightly zygomorphous-tapering, generally resembling H. szo- 

vitsianum. One or both lateral nutlets with cup-shaped dentate wing and 

then the disk smooth. Plant with thin spreading bristles and narrow linear 

leaves. 

6. H. oligacanthum (Boiss.) Bornm. in Beih. Bot. Centralbl. LIX (1939) 
306; Zakir. Burachn. Zeravsh. 16.— Echinospermum oligacanthum 

Boiss. Fl. or. IV (1879) 248.— Lappula echinophora var. sessilis 

O. Kuntze in Tr. Bot. Sada, X (1887) 215.— Echinospermum echino- 

phorum var.sessile Lipsky in Tr. Bot. Sada, XXVI (1910) 539. — 
Heterocaryum echinophorum var. c. oligacanthum Brand in 

Pflanzenr. IV, 252 (1931) 96. 

Annual; stem erect, robust, thinner than in preceding series, usually with 

long spreading branches from base or middle, rarely simple, semi-appressed 

or with sparse spreading bristly hairs, 10—20(30)cm high; leaves with spread- 
ing bristly hairs, soft, narrowly linear, often curved, elongate, acute, often 

longitudinally folded; fruiting racemes long, narrow, loose, flexuose, some- 

times axis thickened, often longer than leaf-bearing part of stem. Flowers 

very small, smaller than in all the preceding groups, sessile; calyx bristly, 

corolla less than 1 mm long, violet, not longer than calyx; calyx lobes in 

fruit linear or lanceolate, slightly shorter thanfruit; fruit 4—5 mm long, rather 

broad; lower nutlet curved with lines of tubercles along unarmed disk, 

margin of liguliform protruding apex with anchorlike palmately divergent 

spines; upper nutlet obsolete, smooth, the lateral unequal, highly calyciform- 

winged and then the disk smooth, sometimes single nutlet winged, the other 

only with spines markedly broadening at base and then disk tuberculate. 

April—May. 
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Weedy localities in loess foothills, oases in semi-desert mountain belt. — 

Centr. Asia: Pam.-Al., Mtn. Turkm. Gen. distr.: Iran. Described from 

E, Iran (Sirjan-Kerman, Bunge, III 1859). Type in Geneva, cotype in Lenin- 

grad. 

Note. This species is naturally close to H. szovitsianum but lower, 

the stems thinner, the leaves narrower, the racemes slightly flexuose and 

the pedicels nearly obsolete. The fruit is shorter, the flowers are half the 

length of those of H. szovitsianum. These are annual, weedy plants 

which may have originated quite recently after the introduction of agriculture. 

Heterocaryum deserves further cytological, embryological, systematic 

and geographical study because of its unique zygomorphous fruit, the combi- 

nation of its characters and its remarkable division into species. A striking 

feature is the postfloral, zygomorphous growth of the fruit, and the differ- 

entiation of the various nutlets, with separation (appearing as rupture) of 
the calyx. It is curious that in H. laevigatum the winglike rim may 

develop only in the upper nutlet, and in H. szovitsianum and H. oliga- 

canthum only in the lateral nutlets, although not symmetrically. Also 

the presence of a wing is correlated with smoothness of the nutlet, as against 

the characteristic tubercles and spines on the disk of wingless nutlets in the 

same fruit. The origin of Heterocaryum is undoubtedly linked with the 

origin of Suchtelenia, another annual (reduced) genus with the same un- 

common large gynobase and nutlets hidden between its winglike vertical 

protuberance, which has almost exactly opposite characters. 

Tribe 11. ROCHELIEAE DC. Prodr. X (1846) 175.— Annual thin herbs 
with linear leaves. Calyx markedly cordate-triangular divided nearly to 

base into linear lobes elongating in fruit, or lanceolate, often linear, enclosing 

or surrounding corolla. Corolla blue, very small, hardly longer than calyx, 

with very small limb. Lobes of ovary 2. Nutlets 1—2, small, trihedral-ovoid 

or oblong, attached to slightly conical, rather flat base of style, on small, 

nearly dotted flat areola at base of ventral keel; style persistent, the apically 

growing nutlets adnate to style by ventral keel; nutlets with tubercles at 

tipped with stellate hairs. Distinguished from Eritrichieae (Lappula) by 
2- (not 4)-lobed ovary and nearly basal nutlets. One genus, in Iran. Differs 
from Harpagonelleae by the very strong calyx without hornlike processes 
and nutlets not hidden in cavity of sepals, etc. 

Genus 1223. ROCHELIA* Rchb.** 

Rchb. in Flora, VII (1824) 243.— Raclathris Raf. Sylv. Tellur. (1838) 167. 

Calyx 5-parted, its lobes linear or lanceolate, accrescent in fruit, con- 

vergent, hamately incurved, rarely erect, declined, with sagittate tips, not 

curved, with obtuse basal auricles. Corolla tube cylindrical, as long as calyx, 

longer than limb is wide, erect or slightly curved; throat of corolla glabrous 

or with small obscure scales, the limb blue, small, funnel-shaped, with 5 

* Treatment by N.V. Pavlov; additions and revisions by M.G. Popov. 

** After A. Rochel, university gardener and botanist in Pest. 
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(rarely 6—7) rounded lobes. Stamens 5, filaments very short, with anthers 

enclosed in corolla, anthers oblong, slightly depressed at base, connective 

shortly protruding. Ovary 2-lobed, bilocular, the more or less long style 

protruding between lobes, stigma capitate. Nutlets 2, stiff, uniseriate, 

549 attached with narrow areola to base of style, at base of ventral keel obliquely 
broadening at base, rounded, acuminate-tapering, narrow back and sides 

covered with stellate-anchorlike short tubercles or glabrous. Seeds erect, 

cotyledons oval, flat, rootlet more or less long. Annual thin herbs, usually 

' branching, with soft or bristly hairs. Leaves alternate, narrow, nearly 

linear; flowers small, racemes simple or branching, with pedicels more or 

less long and thick, bracts linear, opposite or slightly shifted. 

Note. Many species, in particular R. disperma and R. cardiose- 

pala, are rather widespread weeds in Central Asia. 

1, Sepals in fruit narrowly linear to filiform-linear, without protruding 

midrib, usually arcuately curved around fruit; nutlets clearly 

visible between sepals. Pedicels appressed-downy, thin. (Section 

HurocheliayseriesyStellullatae)eusisyal a ae ened) Sees ee eee 2h 
F Sepals in fruit lanceolate, oblong or cordate-deltoid, with thick 

sharply protruding midrib, margins often extended and then nutlets 

hardly visible or entirely enclosed. Sepals slightly curved, not 

arcuate. Peduncles/ spreading, wath Short bristles ty sien. eee 6. 

2. Nutlets smooth, shiny, without tubercles. Calyx in fruit ca. 3mm 

long, nearly as long as nutlets. Plant small, thin, usually branching 

Bi Suse strate Me chye Ladera a cme wrcN TS Ire Rega en can PMU RE RTE 5 AM OME Maat sueeneawes 6. R. leiocarpa Ldb. 

afi Nutlets with dense fine tubercles, with stellate anchorlike tip....... 3. 

3. Calyx in fruit ca. 3mm long, nearly as long as fruit, its hairs with 

hamate apex; Sepals appressed to nutlets. Habit and growth as 

in preceding species. Leaves narrowly linear. (Centr. Asia)...... 
daca apy tlardtaietal heMaws st ota Rest pe MoM Or LG ge ve, Sots eP taal Pea, feats Creme ee ah 4, R. bungei Trautv. 

a: Calyx as above, leaves wide, flat. High plant. Calyx hairs not 

VAT AGED tous wrod spun Semana tedie nel MM eb lembelete osha: sspepvet ohio ts 5. R. karsensis M. Pop. 

++ Calyx 4—6 mm in fruit. Sepals arcuately enclosing fruit, not 

appressed) itionustellateliy spreading jaar e sens ueieucde veut) Sheen ieee 4, 

4, Sepals stellately spreading or slightly arcuate, with hamately curved 

apex, hairs not hamate; peduncles short, to 2mm. (Talysh, 

Kopet Dagh, south of Mugodzhar Hills) (9). 2.255 3. R. persica Bge. 
au Sepals mostly arcuately enveloping fruit (two close species, 

WithotransSitions eRe aie ani sunlit Sola kt ONES CURLS. NAN n ts nn er By, 
5. Pedicels short,2—4mm long. Fruiting racemes dense and calyxes 

adjacent; sepals bear spreading hairs with hamate apex. Plant 

990 more spreading-branching, more canescent. (S. Transcaucasia 

andiWopetyDagh)) Mey ewe ote kerio ine 1. R. disperma (L.f.) C. Koch. 
+  Pedicels longer, 3—10mm long. Fruiting racemes looser, calyx 

usually not adjacent. Sepals without hamate hairs. Plant less 

canescent. (Centr. Asia, everywhere, SE European part of USSR, 

Caucasus and Crimea). . 7... Air Se RA 2. R. retorta (Pall.) Lipsky. 
6. Sepals lanceolate, with thick midrib, erect or appressed to or 

curved away from fruit, usually with hamate tip, sometimes more 

or less fused (in one species for 7/3 or 9/4). (Series Pedunculares).... 7. 
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+ Sepals in fruit 5—7 mm long, at base cordate, triangular-deltoid, 

with thick midrib and the perpendicular nerves converging in 

a pyramid and compactly adjacent to each other by their sides, 

hence nutlets invisible. (Section Cryptocarpa) ..........%.... 

Kemetic) ie tomet Duis .vesory a ayer ists i) rei hoy (SNS aih lc Cate: Ye) Yaussietel: «fae 12s Eve hee a Bge. 

te Nutlets smooth, shiny. Sepals more or less connate,.......... 8. 

+ Nutlets, stellate-tuberculate.. Sepals nearly free... 45.350) se. e 8), 

8. Sepals connate only at base; calyx generally campanulate. 

Peduncles ca. 5mm long, horizontal (in transitional individuals 

to 8mm long, sepals hardly connate. Stems usually branching 

from base. (Upper, Zeravshan). .. 7. R. campanulata M. Pop. et Zak. 
+ Sepals connate for 7/; or */4; teeth short, triangular. Peduncles 

drooping, nodding, 8—10mm long. (Upper Zeravshan).......... 
Sirs, conayash i fal tel cates Yel eteanest ened eisernat a Sisal werteate 8. R. claviculata M. Pop. et Zak. 

9. Sepals ca. 3mm long in fruit, its lobes appressed to fruit. 

Peduncles ca. 3mm long. Plant 5—7 cm high, spreading- 

branching. (Yakkabag, described by R. Bunge) . 9. R. jackabaghi Pavl. 
+ Calyx 5—10mm long in fruit, campanulate, with divergent lobes. 

Bedicels. oO mary tome. 2%. <pemer. usiciteyebie setts st «, eufcu Re Wms Gite wees HOE 

10. Peduncles rather thin, erect or obliquely spreading. Sepals 

free to base, lanceolate, erect, not curved its apex hardly 

hamately inward curved. Dwarf plant, (1)2—7 cm high. 
Fruiting racemes short, sometimes capitate. (Kyzyl-Kum, 

Connogbadalkiciacan) wuainls s) iy seen see ce 11. R. macrocalyx Bge. 

ate Pedicels gradually thickening toward apex, horizontally spreading 

or drooping. Sepals curved outward, their apex hamately curved 

551 inward, very slightly but distinctly fusing at base. Fruiting 

Eacemes loose .secund ss) Plant usually l0—15iemvhioh er igen ees = 

Wray opnmevwovisrhs sere shvom ek felisiciolt s kicthis hia Sar cad alh sabes eR) lahie 10. R. peduncularis Boiss. 

Section 1. EUROCHELIA Zak. Burachn. Zeravsh. (1941) 20.— Sepals 5, 

in linear or lanceolate, not converging in fruit (because of narrowness) to 

enclose nutlets; fruit visible from sides of calyx if sepals linear, or if 

calyx campanulate then from above. 

Series 1. Stellulatae Zak. l.c. 21.— Sepals narrow, linear, without 

sharply protruding midrib, usually arcuately or hamately enclosing fruit; 

fruit visible between sepals, these rarely spreading, with hamately curved 

apex. 

1. R. disperma (L.f.) C. Koch in Linnaea (1849) 649 em. Karjagin in 
Izv. Akad. nauk Azerb. SSR, 12 (1945) 13—14 and 17; Wettst. in Stapf, 
Botwwhcecon. yeolak. ex peds ly yollips Deal let aos) pieyrima Wianl idaisip eltis 

muiumedeent., Wecasepl. pray (lr62)) 134 tabu’. — le.: linn, firtabna Vile 
Annual; canescent plant, with rather densely appressed hairs; lower 

radical leaves spatulate, obovate or oblanceolate, obtuse, 0.5—2 cm long, 

tapering to short petiole (sometimes in small rosette) early drying up and 

abscissing, cauline leaves linear, upright, usually longitudinally folded or 
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curved, 1—2 cm long and broad, sessile, acute, with rather dense appressed 

hairs, canescent, sometimes white-sericeous; stems low, 6—20, usually ca. 

12—14 cm high, appressed-downy, erect, thin, with spreading fruiting racemes. 

Fruiting racemes dense, 3—10 cm long, calyces with linear bracts adjacent; 

pedicels short, 2 (1/3—'/4) length of calyx, 2—4 mm long, slightly downcurved, 
with semi-appressed gray hairs; flowers very small; calyx ca. 1.5mm, 

in fruit 5mm long, arcuately or hamately curved, with rather dense spread- 

. ing hairs with hamate tips, canescent; corolla ca. 2mm, tube 1.5mm, limb 

552 

ca. 0.5mm long, campanulate, with ovate-rounded lobes; nutlets 3mm long, ~ 

obliquely oblong, acute, with dense tubercles with stellate apex; style 

exserted 0.5mm from nutlets. April. 

Pebbly and stony slopes of lower mountain belt, i.e., in semi-desert belt. — 

Caucasus: E. and S. Transc. (mainly along Araks); Centr. Asia: Mtn. Turkm. 

(to Ashkhabad in the east; Kazandshik, Prokhladnoe, Chuli). Gen. distr.: 

Iran., Arm.-Kurd., Med. Described from Spain (between Cadiz and Madrid). 

Type in Sweden or England? 

2. R. retorta (Pall.) Lipsky in Tr. Bot. Sada, XXVI (1910) 455, em. 
Karjagin in Izv. Akad. nauk Azerb. SSR, 12 (1945) 13-14. — Lithosper- 
mum retortumealle site mid G6) app.edlon tab, ie fe 02. — cna Ss aelelntac: 
rata Rchb. in Flora, VII (1824) 243 excl. syn. L. f. —Rochelia stellu- 

latay Rehb. Pls crit.8 (1824) 13 entabs alas) ledb. SEs Rosse sith lans. 

Shinalls, ll 226) ps pei ke dalsipien muaviitryl: rie Zap: Sib eecoor 

non Li f: —Ic.: Pall. 1. ¢.; Stankov and Taliev, Opred. Fig. 4333, Richb. 

les tabs 23). xshe eC auch vexse) Nows4 9: 

Annual; canescent plant, less densely pubescent than preceding; stems 

usually high, well- proportioned, not as spreading-branching in inflorescence 

as in preceding; peduncles longer, 3—10mm long, drooping; sepals in fruit 

often shorter, 3—5 mm long, their spreading hairs although furcate usually 

without hamate apex. 

There are many transitional forms linking this species to the preceding 

one. Karyagin omitted these abundant intermediate forms. 

The most typical characters of R. retorta, remote from R. disperma, 

are encountered in Gorno-Badakhshan; pedicels reaching 10 mm long and 
drooping. Such long pedicels occur in Turkmenia but here hairs very gray, 

and sepals bear many hamate hairs. In adjacent areas, from which L. re- 

tortum Pall. was described, the pedicels are usually 3—5 mm long but 

thinner and more drooping thanin R. disperma. All the Caucasian 

specimens included by Karyagin in R. retorta are much closer to R. dis- 

perma than the Central Asian. The Kuban plants (for example, Caucasus, 

Lipskii, 22 V 1892) are hard to distinguish from R. disperma. The 

Crimean specimens (Fl. cauc. exs. No.349) are closer to R. retorta from 

the locus classicus. 

European part: L. V., Bl., M. Dnp., V.-Don, Crim.; Caucasus: every- 

where at the foot of mountains or in foothills; Centr. Asia: everywhere, 
mainly foothills. Gen. distr.: Bal.-As. Min., Centr. Eur. Described from 

steppes in the Caspian area. Type in London. 

Note. Reichenbach simultaneously published the description in Flora 

(1824) 243 as R. saccharata,and in Pl. crit. tab. 123 as R. stellu- 
lata; in both cases he erroneously refers to the other species. In ''Flora"' 
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(p. 234) he writes ''Pl. crit.,'' but omits to mention that the specific epithet 
553 is saccharata, not stellulata. Karyagin apparently did not notice this, 

nor the fact that Reichenbach (Flora, 243) mentioned the Volga, Crimea, 
Caucasus and Hungary for his plant and not Spain, in spite of Linnaeus' 

(the son) synonym which proves that his R. stellulata(saccharata) 
iswuat hos ple rim um. ret ortum pPallyor R. wetortaieall))) Mipsky 

em. Karjag. 

3. R. persica Bge. ex Boiss. Fl. or. IV (1879) 244; Karyagin in Izv. 
Akad. nauk Azerb. SSR, 12 (1945) 15 and 17. 

Annual; grayish-green plant with slightly spreading or appressed bristly 

hairs; stems 5—20cm high, simple, rarely slightly branching from base 

or middle, the unequal thin branches sometimes overtopping the main stem 

and terminated by short scorpioid, strongly elongating cymes; lower leaves 

oblong-oblanceolate or linear-spatulate, long tapering to base, sessile, 
obtuse, upper and median leaves gradually becoming smaller, linear, all 

leaves 1-nerved, both sides and margins like stem covered with coarse, 

slightly spreading or appressed bristles on tubercles. Fruiting racemes, 

elongate, 5—12 cm long, not strongly spreading, rather dense; bracts linear, 

narrow, longer than peduncles, pedicels thin, very short, 0.5—2 mm long, 

much shorter than calyx, downcurved in fruit, semi-spreading, bristly; 

calyx lobes ca. 1mm long, linear, calyx semi-cylindrical, small, nearly as 

long as very small, blue or whitish, corolla, elongating in fruit to as long as 

or Slightly longer than nutlets, erect, stellate-spreading, with hamate tips, 

outside — like pedicels — with oblique straight, not hamate bristly hairs; 

nutlets small, 1.5—2.5 mm long, usually single, narrow, with sparse grayish 

tubercles bearing very short sessile hooks, rather easily abscissing; style 

exserted from nutlets for 7/5 of its length. April—May. 
Stony slopes of semi-desert.— Caucasus: Tal. (Zuvand); West Siberia: 

U. Tob. (Mugodzhar Hills, Dzhaman-Tau); Centr. Asia: Mtn. Turkm. 

(Gaudan). Gen. distr.: Iran. Described from Iran. Type in Leningrad. 
Note. A unique species, first reported by Karyagin among unclassified 

material in the Litvinov 1898 collections, after a plant collected in Turk- 

menia on slopes near the village of Gaudan. 

Very closeto R. retorta. The stellate spreading of the sepals con- 

fined to hamately curved ends not constant. Sometimes sepals slightly 

hairy and arcuately embracing the fruit, the hamately curved ends increasing 

the resemblance to R. retorta. A constant differential character is the 

length of the peduncles which are shorter in R. persica (not exceeding 

554 2mm) and longer (3-10 mm, usually ca. 5mm) in R. retorta. The 
Mugodzhar specimens with more frequent pubescent sepals are closer to 

R.retorta than the Kopet Dagh specimens, but inthe length of the peduncles 

they distinctly belong to P. persica. 

4, R. bungei Trautv. in Tr. Bot. Sada, IX, 2 (1886) 462.— R. incana 
Bge. in Mém. Acad. Sc. Pétersb. sav. étrang. VII (1852)419, non Kar. et 
ic BOSS hl Orme, 244, — Radi cera eh Re siteliuilat a sauce 

jolmbbes TMI ZANSIon IMWeXCle” Jo)5 jos 

Annual; grayish-green plant with appressed bristly hairs; stems 8—30cm 

high, simple, often branching from middle or at apex, sometimes from base, 
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; 83—R. macrocalyx 
PLATE XXVII. 1—Rochelia cardiosepala Bge.; 2—R.peduncularis Boiss.; 

Bge.; 4—R.leiocarpa Ldb. 
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the thin branches, sometimes overtopping main stem, terminated by short 

scorpioid cymes, much elongating; lower leaves oblong-oblanceolate, long- 

tapering to base, obtuse; cauline leaves sessile, linear or filiform-linear, 

obtuse, gradually becoming smaller at apex; uppermost leaves linear or 

sublinear, all leaves 1-nerved, like stem both sides and margins with stiff 

appressed bristles on tubercles. Fruiting racemes thin, rather loose, 

3—10cm long; bracts linear, narrow, small; peduncles thin, short, 0.3—2 mm 

long, shorter than calyx, slightly thickening above, recurved; calyx lobes 

filiform-linear, semi-cylindrical, small, as long as very small blue corolla, 

in fruit slightly accrescent but shorter or hardly as long as nutlets, arcuately 

curved inward and closely adjacent to nutlets with hamately curved tip, their 

back covered with obliquely upright bristles as on pedicels, not markedly 

hamate; nutlets usually paired, small, 1.5—2 mm long, with dense grayish 

tubercles bearing short sessile stellate hooks; style exserted from nutlets 

for Ia—'Is of its length. April—May. 

Stony slopes in semi-desert and semi-steppe belt, river gravels in these 

belts Centr Asia Sbalkhe- (amon. Zul omvarb..) Ata Cape. oye) aicyizi 

K., Kara K., Pam.-Al., Mtn. Turkm. Gen. distr.: Iran. Described from 

Caspian area (Kzyl-Arvat). Type in Leningrad. 

Note. A handsome species long confused with the preceding in spite of 

Trautvetter's diagnoses. lLipskii did not notice the distinctness of the 

species in the poor but quite typical Caspian specimen determined by Traut- 

vetter; R.microcalycina Bornm. (Mitteil. Thuring. Bot. Ver. XXI 

(1906), 79) from Asia Minor is very close to this species, differing only in the 

erect, not hamate, pubescence of the calyx lobes. 
In habit and characters closest to R. leiocarpa Ldb., but nutlets tuber- 

culate; probably a hybrid between R. leiocarpa andR. retorta, but the 

distribution area now lies lower (in mountain belts) than in R. leiocarpa. 
Both species are collected together in border scarps on the edge of the Ust- 

Urt Plateau. 

5. R. karsensis M. Pop. in Spisok rast. Gerb. Fl. SSSR, XIII (1953) 
No. 3599. 

Annual; stems rather high, with sparse appressed bristles, with thin 

antrorse branches from base or middle; leaves linear-oblong, the lower 

slightly spatulate, obtuse, the upper acute, flat, somewhat appressed, with 

delicate hairy-bristles, especially above. Fruiting racemes erect, very 

long (to 20cm) with acute lanceolate-linear bracts; flowers very small; 
calyx ca. 1mm long with appressed-silvery pubescence; corolla blue, 

narrow, ca. 2mm long, 1mm across; pedicles recurved, short, shorter than 

calyx, with appressed hairs, lobes of fruiting calyx linear-filiform, falcate, 

nearly appressed to but not exceeding nutlets, with sparse semi-appressed 

or semi-spreading, nearly erect bristles with hardly curved apex; nutlets 

2,ca. 3mm long, obliquely oblong, stellate-tuberculate, persistent part of 

style protruding for 0.5mm. April—May. 
Meadows. — Caucasus: W. Transc. (Sary-Kamysh near Kars, fruit, 27 VI 

1914, Litvinov), Endemic. Described from locality indicated. Type in 

Leningrad. 
Close to R. microcalycina Bornm. It may be wrong to describe a 

new species, and recognize the Kars plant as a special form of R. micro- 

calycina Bornm. described from localities not far from Kars, especially 
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in the southwestern part of Asia Minor — Phrygia, Sultan-Dag Mountains 

near Konya. Yet, our plant is three times as large, its leaves are wider 

(filiform-linear in R. microcalycina), the racemes are very long 
(in R. microcalycina 2—5cm). Three very close species — 

R. bungei (Centr. Asia), R. karsensis (Armenia) and R. micro- 
calycina (Phrygia — really races — R. bungei Trautv., which in turn 

is close to R. disperma (L.f.) C. Koch. . 

6. R. leiocarpa Ldb. Fl. alt. 1(1829) 172; DC. Prodr. X (1846) 176: 

Isley Mls IMOSiss: ION IOs Xess, I, ore, IW, 24s iow, Isls Zep, Silo, 

IDG AA 5 TR, iO Bide Ian, Gy I<Ghoy! sin IBIS Sere, Net, IMiGSes BINT (USA) 
(LOG IRs EOWA wa, Wales Ieee SE Ite, ICs lO, = le, e ikea, ie, jail. 

Fl. Ross. III, tab. 244. 

Annual; green, rarely grayish-green plant with appressed or slightly 

spreading bristly hairs; stems 5—25 cm high, simple, often branching from 

base, middle or at apex, branches thin, usually overtopping main stem, 

terminated by short, later markedly elongating scorpioid cymes; lower 

leaves oblong-oblanceolate, long-tapering to base, sessile, obtuse, the median | 

and upper sessile, linear, obtuse, gradually becoming smaller towards 

apex, the uppermost linear or oblong, 1—2.5cm long, 1—2 mm wide, all 

leaves 1-nerved, like stem, both sides and margins covered with stiff 

appressed or slightly spreading bristles on tubercles. Fruiting racemes 

narrow, long, loose; bracts linear, narrow, usually longer than, rarely as 

long as or shorter than pedicels, pedicels thin, slightly thickening above, 

1—3 mm long, shorter than or as long as calyx, recurved; calyx lobes linear, 

semi-cylindrical, small (1—1.5 mm), pale blue, in fruit slightly accrescent 
(3mm long) but shorter or hardly as long as nutlets, arcuately curved in- 

ward, converging and appressed to fruit, with hamate ends, like pedicels 

covered along back with obliquely upright bristles with hamate tips; 

corolla very small (2—2.5mm long), whitish or pale blue; nutlets small, 

1.5—2 mm long, white, glabrous, smooth, shiny; style exserted from nutlets 

for ‘4-5 of its length. April-May. (Plate XXVII, Figure 4.) 
Steppe stony slopes. — West Siberia: Irt.; Centr. Asia: Balkh., T. Sh., 

Dzu.-Tarb., Ar.-Kasp., Pam.-Al. Gen. distr.: Dzu.-Kash. Described 

from Irtysh. Type in Leningrad. 

Note. One of Lipskii's mistakes in his review of this genus was to make 

R. incana Kar: et Kir) a synonym of R. diispernma (lL) f. )§C.. Koch 

A. De Candolle, in his Note to R. leiocarpa Ldb. (Prodr. X (1846) 176 
in adnot) pointed out that R. incana Kar. et Kir. obviously belongs here. 

A comparison of specimens corroborates this proposition. Intermediate 

specimens are probably hybrids of this species with R. retorta (Pall.) 

Lipsky em. Karjag having some glabrous fruits; the fact that most fruits 

are hamate-tuberculate does not invalidate their separation. Ledebour's 

original description lacked the detailed description of the pubescence, which 

is more often appressed, and only in the upper part and in the inflorescence 

slightly spreading. 

Undoubtedly there exist hybrids of this species with R. retorta. Those 

closer to R. leiocarpa, but with tuberculate fruit, we call R. bu ng ei, 

those closer to R. retorta (long peduncles and long sepals curved around 

fruit) may be called R. retorta var. leio sperma M. Pop. (e.g¢g., Alai 
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Range near Lyangar along Taldyk stream, 1,500 m, fruit 26 VI 1901, Alekse- 

enko). Zakirov's var. minuta Zak. comprises the very small (2—7 cm 

high) shrubby form with fruit sometimes smooth, sometimes slightly tuber- 

culate. 

Series 2. Pedunculares Zak. Burachn. Zeravsh. (1941) 21. — Sepals 
lanceolate, with sharply protruding midrib, erect, usually stellate- or cam- 

panulate-divergent, sometimes with hamate tips, sometimes considerably 

connate but generally not arcuate. Pedicels more or less gradually 

thickening above, bristly, with spreading short hairs with hamate tips. 

Note. This series includes typical species (R. peduncular, R. ma- 

crocalyx) as well as forms transitional to the preceding series, apparently 

due to hybridization (R. campanulata,R. jackabaghi,R. clavicu- 

lata). To emphasize this morphological relationship we begin with the 

transitional species and end with the typical ones. 

7. R. campanulata M. Pop. et Zak. in Zakir. Burachn. Zeravsh. (1941) 
21 et in Not. Syst. ex Herb. Acad. Uzbekistan, X (1948) 10.— Ie.: Zakir., ~ 

Ops Cit. Higure i: 

Annual; stem 20—30cm high, strongly branching usually from base, 

appressed-gray-hairy; leaves linear, the cauline ones sessile (the lower 

probably lanceolate-spatulate, obtuse), acute, semi-appressed-bristly, small, 

the lower leaves to 16mm long,5 mm wide, spatulate. Fruiting racemes 

long, loose many-flowered, often flexuose; bracts small, linear or lanceolate; 

pedicels rather short, ca. 5mm, rarely to 7mm, long, horizontally or obliquely 

directed upward, not recurved, spreading-bristly. Flowers very small; 

calyx ca. 1.5mm long, densely bristly, in fruit campanulate, ca. 3mm long; 

sepals low-connate, linear-lanceolate, erect, hardly hamately incurved at 

apex; corolla blue, ca. 2.5mm long, its limb 0.5mm long; nutlets smooth, 

shiny. 

Stony slopes and fields. — Centr. Asia: Pam.-Al. (thus far only Upper 

Zeravshan). Endemic. Described from Fon River. Type in Tashkent. 

Note. Like the preceding species, this species also undoubtedly re- 

presents a hybrid of R. leiocarpa and R. peduncularis; for this 

reason, too, the characters are inconstant. The type of specimen has short 

pedicels and smaller calyces, which bring it close to R. leiocarpa. In 

other specimens (e. g., upper reaches of Yagnob, 3,300 m, fruit, 31 VII 1913, 
Bornmiller, No. 734) the pedicels are to 7mm, the sepals to 5mm long, 

more stellately divergent, less connate and thus closer to R. peduncula- 

ris. The nutlets are smooth, or with a hint of tubercles, lacking anchor- 

like tips, resembling the Yagnob specimens from Talass Ala-Tau (upper 

reaches of Topchak-Su River, weedy cattle pastures, flowers, fruit, 1 VIII 

1931, Pavlov, No. 879). 

8. R. claviculata M. Pop. et Zak. in Zakir. Burachn. Zeravsh. (1941) 
21 et in Not. Syst. ex Herb. Acad. Uzbekistan. X (1948) 12.— Ic.: Zakir., 
Ojo Cie, Je. 6, 

Annual; stem 7—20 cm high, erect, thin, with few thin branches, appressed- 

hairy, grayishin upper part or at base; leaves onstem linear, small, 1—1.5 mm 
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long, 2—3 mm wide, acute, covered with nearly appressed bristly hairs. 
Fruiting racemes very loose, long, erect, few-flowered, 10—12 mm long, 

pedicels long, ca. 10mm, gradually thickening above, usually recurved, 

rarely horizontal, with sparse short spreading bristles; bracts short, 

lanceolate; flowers very small; corolla blue, ca. 3mm long, nearly tubular, 

(filiform-tubular); calyx 2—2.5mm long, yellow-bristly, in fruit 4—5 mm 
long, nearly tubular, highly connate for 3? 4, its lobes triangular-lanceolate 

_ or triangular-oblong, with inward curved hamate teeth; calyx tube with 5 

thick sharply protruding nerves, with sparse spreading hairs with hamate 

tips, nutlets 3mm long, suberect, obliquely ovoid-oblong, smooth, shiny; 

style slightly protruding above them. 

Fields, mountain belt.— Centr. Asia: Pam.-Al. (confined to upper reaches 

of Zeravshan). Endemic. Described from Fon River (Saratag village, Popov, 

1940). Type in Tashkent. 
Note. The connate sepals, rare in L. campanulata, are very distinct 

inR. claviculata, making it a good species sharply distinguished from 

both R. peduncularis andR. retorta. 

9. sR. jackabaghi Pavil comb, n.>R. rnetornta var. jackaba aha 

Lipsky in Tr. Bot. Sada, XXVI (1910) 458. 
Annual; small plant, 5—7 cm high, grayish, with spreading branches from 

base; stems and branches covered with spreading or semi-spreading bristly 

hairs; leaves short, 5—15mm long, 2—3 mm wide, few, acute, with sparse 

coarse spreading bristles; fruiting racemes rather dense and short, 1—5 cm 

long, erect, sturdy; bracts linear, small, obtuse; pedicels short, 1-3 mm 

long, horizontal, spreading, thickening at apex, with short spreading bristles 

and hamate hairs (as in all Pedunculares); flowers very small; calyx ca. 

1.5mm, its lobes lanceolate, densely bristly; in fruit 3mm long, as long as 

fruit, and adjacent to it, with sharp protruding midrib, their tips hamately 

curved inward, outside with spreading, stiff, hamate bristles; corolla small, 

blue, 2mm long, its limb ca. 0.5mm long, narrowly campanulate; nutlets 

2.5mm long, ovoid, paired, the dense fine tubercles apically stellate; style 

hardly protruding above nutlets. June. 

Centr. Asia: Pam.-Al. (Yakkabag, natural boundary Turka, 2,500 m, 
flowers, fruit, 17 VI 1896, Lipskii, No. 734). Endemic. Known only from 

locality indicated. Type in Leningrad. 

Note. It is incredible that Lipskii should have considered this a variety 

of R. retorta. Its sepals are lanceolate and erect, the pedicels and 

vegetative parts are spreading-hairy, and in habit it is more like R. bungei 

(to which it was originally assigned by Pavlov). 

10. R. peduncularis Boiss. Diagn. Ser. I, 7 (1846) 35; Boiss. FI. or. 
IV, 246; Zakir. Burachn. Zeravsh. 21. 

Annual; grayish-green, slightly spreading-bristly-hairy plant; stem 

8—30cm, usually ca. 15—20 cm high, simple, often branching from middle or 

slightly above, rarely from base, the branches thin, terminated by short 

scorpioid cymes, later considerably elongating; lower leaves oblong-oblance- 

olate or oblong-spatulate, long-tapering to base, rounded, obtuse; the 

cauline linear, gradually reduced above, the uppermost narrow, 1—1.5cm 

long, 2—3 mm wide, 1-nerved, like stem, both sides, (though more densely 
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beneath) with coarse, appressed or slightly spreading bristles on tubercles. 

Fruiting racemes short, loose, secund; bracts small, short-lanceolate or 

linear, shorter than pedicels; the latter rather thick, gradually thickening 

above, 8—12 mm, 1 2 times as long as fruiting calyx, spreading or hori- 

zontal at first, later often recurved, drooping; calyx lobes in flower small, 

1.5mm long, narrow, linear, semi-cylindrical, nearly as long as very small 

blue corolla, accrescent in fruit, broad, lanceolate, with thick obtuse cuneate 

nerve outside, stellately spreading, curved outward, 1/22 times as long as 

nutlets, with hamate inward curved tips, both sides of pedicels(more densely 
outside) with straight spreading bristles with hamate tips, slightly fusing at 

base, gradually tapering pedicel; nutlets rather large, 3—4 mm long, densely 

covered with flattish whitish tubercles bearing very small sessile hooks; 

style short, ca. 0.5mm long, exserted from between nutlets for “— Ys its 

length. May—June. (Plate XXVII, Figure 2.) 
Stony slopes. — Centr. Asia: T. Sh. (to Talass Ala-Tau in the east, 

interrupted in Syugaty Mountains on Ili River), Pam.-Al. Gen. distr.: Iran., 

Ind.-Him. Described from S. Iran (Kuh-i-Delhu Mountains). Type in 
Geneva, cotype in Leningrad. 

Note. Besides the type specimens (Kuh-i-Delhu, Kotschy, No. 531), I 
saw handsome specimens, quite identical with our Central Asian form, 

from N. Iran (Elburz Mountains near foot of Totshal Range, 2,200 m, Born- 

miller, No. 7689). 
Zakirov contrasted R. intermedia Zak. with this species (Bot. mat. 

Gerb. AN UzSSR, XIII, 1952, 35), distinguished by smooth shiny nutlets. 

The new species differs from R. claviculata M. Pop. et Zak. by its 

open, zygomorphous calyx, with slightly fused lobes. The type is in Tashkent 

(Shink valley, on Zeravshan). 

11. R. macrocalyx Bge. in Mém. Acad. Sc. Peéetersb. sav. étrang. VII 

(1851) 419; Boiss. Fl. or. IV, 246.—R. rectipes Stocks in Hook. Journ. 
Bot iva css) iG. 1G.a Bee Clarke inv Hookws nl! sprite lind. mV alGG), 

Annual; small low, 2—5 cm high, spreading-branching, grayish plant, 

rarely with simple, robust, spreading-short-bristly stem; leaves resembling 

a rosette, mainly in lower part of stem, dying in fruit, oblong, obtuse or 

oblanceolate, 0.5—1.5 mm long, the medium and upper leaves few, linear, 

obtuse, short with spreading stiff bristles. Fruiting racemes short, dense, 

1—3 cm long, sometimes capitate-approximate; peduncles erect or obliquely 

spreading, 2—10 mm long, thin, with short-spreading bristles; bracts small, 

linear; calyx very small, 1—1.5mm long, densely bristly, in fruit considerably 

elongating, campanulate, its lobes free, lanceolate, straight, 5—7 mm long, 

with very sharply protruding midrib, tips slightly curved inward or erect, 

outside with spreading bristles, hamate in lower part of sepals, in their 

upper part (and on inner surface, as in all species) erect; nutlets paired, 

2—2.5 mm long, ovoid-oblong, with dense tubercles bearing stellate anchor- 

like tips; style distinctly (1mm) protruding above nutlets. (Plate XXVII, 
Figure 3.) 

Stony slopes. — Centr. Asia: Kyz. K. (Bakali Mountains, Leman), Pam.- Al. 

(Gorno-Badakhshan). Gen. distr.: W. Him., Iran. Described from Bakali 

Mountains. Type in Paris. 
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Note. This species is easily distinguished from R. peduncularis 

by its manner of growth, its free, erect, not recurved sepals and thin, erect 

peduncles. Same individuals are only 1—1.5 cm high, and bear a capitate 

collective fruit. Clark (l.c.) believes R. rectipes Stoks to differ from 

R. macrocalyx, noting on the sepals 2 basal protuberances. I describe 

R. rectipes after its type specimens. 

Section 2. CRYPTOCARPA Zak. in Zakir. Burachn. Zeravsh. (1941) 20— 

Sepals 5 in fruit, cordate, triangular-deltoid, erect, with tightly touching : 

margins converging to a pyramid and completely hiding fruit; in addition to 

thick midrib sepals also have lateral nerves perpendicular to it as in 

Pedunculares. Peduncles and calyx bear spreading hairs, the extreme varia- 

tions of which are described in that section. 

12. R. cardiosepala Bge. in Mem. Acad. Sc. Pétersb. sav. étrang. VII 

(1851) 420; Boiss. Fl. or. IV 246; Hook. Fl. Brit. Ind. IV, 166. 
Annual; grayish-green plant with appressed or slightly spreading bristles; 

stem 10—45 cm high, simple, often branching from middle or above, rarely 

from base, the thin branches terminated by short scorpioid cymes much 

elongating in fruit; few radical, sessile, elliptic leaves, early drying up; 
lower cauline leaves narrow, linear-spatulate, long-tapering at base, sessile, 

short- acuminate, gradually reduced upward, uppermost leaves linear, all 

leaves with nerve visible on both sides, like stem covered with coarse 

appressed bristles on tubercles. Fruiting racemes loose, secund, 3—8 cm 

long; bracts broadly ovate to lanceolate, acute, obtuse, small, as long as 

pedicels; these thin slightly thickening above, rather long (5—7 mm) in fruit, 
as long as or nearly as long as large calyces, spreading or horizontally 

declined at first, later drooping with spreading hamate bristles; calyx lobes 

small, linear, 1.5—2 mm long, densely bristly, nearly as long as very small, 

2.5mm long blue corolla, in fruit, broad, 5—8 mm long, cordate-sagittate at 

base, with rounded obtuse auricles, with straight, flat, obtuse tips, completely 

convergent, outside with very thick, obtuse cuneate longitudinal nerve and 

network of prominent lateral nerves, pedicels on both sides (more densely 

beneath) with erect or obliquely spreading bristles with hamate tips; nutlets 

rather large, 3—4mm long, with dense grayish flat tubercles bearing very 

small stellate tips; style short, protruding from nutlets for /;—'/, of its 
length. May—June. (Plate XXVII, Figure 1.) 

Stony slopes, weedy localities and crops. — Caucasus: S. Transc. (Nakhi- 
chevan ASSR); Centr. Asia: Balkh., T. Sh., Dzu.-Tarb., Syr D., Amu D.; 
Kyz. 4:) Pams-Ale. Vth shurkime Gen. distr.:) Inans,, Ind. -Hum..5 Deseribed 

from Kyzyl-Kum. Type in Leningrad. 

Note. A very unique species, widespread as a weed (mainly in Central 

Asia). 

Tribe 12. CYNOGLOSSEAE DC. in Meisn. Comment. (1836—1843) 187; 

Brand in Pflanzenr. IV, 252, 1—19, ex p.— Gynophore (gynobase, torus) 

pyramidal, tetrahedral, with flat or impressed faces, in the latter case ribs 

of pyramid developed as wings. Pyramid tapers to style which in lower 
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part in many genera thickens in fruit, developing as an awn above nutlets. 

Gynophore very small in flower, increasing in length and volume after 

fertilization. Lobes of ovary (young nutlets) attached to faces of pyramidal 
gynophore by apices that fuse with gynophore above, hence apices of nutlets 

never raised above apex of pyramid or above base of style. Growth of 

nutlets mainly below gynophore, hence free lower part of nutlets descends 

below torus and deflects sepals. Ripe nutlets always dorsoventrally com- 

pressed, with cicatrice more or less extensive at apex of underside, especially 

extensive in Paracaryum; free part of nutlet below cicatrice extends down- 

ward from gynophore; if it remains small (Omphalodes, some Solenanthi) 
it is shifted to one side of the latter. Nutlets always with protuberances 

developed as wings or spines with anchorlike head. In fruit calyx changing 

little, never a Small cup or saucer, as in Trichodesmaeal, divided nearly 

to base into narrow lobes which elongate slightly and broaden, rarely 

(Omphalodes) slightly saucer-shaped. Corolla brachymorphous (rotate) 
to mesomorphous (funnel-shaped) or even dolichomorphous (tubular), nearly 
always with, rarely (some Rindera) without scales, often with anthocyanin, 

rarely with flavone, usually (for family) medium-sized, rarely small (2-5 mm 
long or wide). Usually perennial, rarely (only in brachymorphous genera) 
biennial-annual herbs, mainly outside tropics (primarily subtropics). 

Genus 1224. RINDERA* Pall. 

Pall. Reise d. versch. Prov. Russ. Reich. I (1771) 486.— Mattia Schult. Observ. bot. (1809) 30, 32.— 

Cyphomattia Boiss. Fl. or. IV (1875) 293. 

Calyx divided nearly to base into narrow lobes unchanged, curved in fruit, 

upright in flower. Corolla tubular, 8—14mm long, slightly or twice as long 

as calyx, yellowish, often with anthocyanin-violet tinge on teeth or tube, 

rarely smooth, often with scarious transverse folds or scales in throat, 

rarely scales in middle or lower third of tube, with lobes erect or slightly 

declined (and then limb slightly funnel-shaped), often lanceolate, elongate, 

almost as long as tube, rarely shortened and then rounded-obtuse. Fila- 

ments short, attached to, rarely below, throat. Anthers linear-oblong, 2—4mm 

long, at base sagittate or as usual, apex often obtuse or notched, rarely 

acute, not always protruding from corolla lobes. Style filiform, usually 

exserted from, rarely included in corolla; stigma a point or slightly capi- 

tate, always entire. Nutlets rather large, winged; the wing 10—20mm 

across, with flat back (disk), the slightly protruding median keel appearing 
as a line, inflated at low rugose sides; abdomen nearly entirely occupied by 

cicatrice-areola of attachment and high narrow pyramidal torus; nutlets 

smooth, shiny, unarmed or covered along disk, rarely at sides, with spines 

with anchorlike head or 1 row with large, flat, anchorlike spines along keel. 

Wing of nutlets broad, more or less flat, outer margin often turning blue, 

margin rarely with smooth, often finely dentate. Perennial, rarely to 

60—100cm high, glabrous or pubescent herbs, with short, more or less thin 

dark vertical root, growing in the ancient Mediterranean (to Greece in the 

west), 2 species in steppe zone (province); usually growing in semi-desert 
and semi-steppe belts. 

* After Dr. A. Rinder of Moscow, botany enthusiast. 
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566 Note. Following Kuznetsov (op. cit. 20—29), we merce Rinde ra; 

Mattia and Cyphomattia, separated by Boissier in his ''Flora orientalis" 
(IV),in Rindera. Yet there are no clear limits between these three 
genera or their combinations (Rindera s.1.) and Paracaryum (+ Mat- 
tiastrum Brand). Johnston (1924) even merged these genera too. The 
new species we describe below further complicate Rinderas.1l. and bring 

it closer to Paracaryum. We have provided for nearly all the diversity 

of the genus, with the exception of 4—5 species of sections Mattiaria (Algeria) 

and Paramattia (+ Bile gnum Brand), distributed from Greece to NE Iran, 

but mainly in the Armenian-Kurdistan area. i 

il Distinct scales in upper part of corolla tube, between base of 

filaments (Mattia) or in middle part of cylindrical tube (Pseudo- 
matt ia) or even in lower part of tube, if so then scales in 

sacciform protuberances of tube which sharply tapers below 

protuberances (Cyphomattia). Inall,5 species; leaves and 

stems covered with gray, sometimes slightly sericeous hairs 

GhiI}z\ 0) Nebouave oloheraves IIe wNIUNS |G 5 nb laio ood OO DOOD Ooo oO DO 2. 

te Corolla tube without scales, replaced by indistinct scarious 

folds in throat, rarely these absent (and throat smooth) 
(R indera) or scales reduced, hamate, in lower third of tube 

(Mattiorindera). If hairs present on leaves and stem then 
only when young, the latest — flowering spreading later, glabrous 

or becoming naked in fruit; only one species (R. oblongi- 

folia) with constant gray hairs and disk of nutlets with dense 

PINE PRICKTS Soe cle vate Mails eh arpa cients isch Ve: chraruseatte ARGU SSUNShoflRayare tir cntens <a> erat rei camaro Gs 

2, Corolla tube with sacciform protuberances containing scales 

in lower third, resembling incipient spurs, sharply tapering 

below them. Plant usually hairy to nearly tomentose, with 

typical fruit of Rindera. (S. Transc.) 6. R. lanata (Cam) pses 
ae Corolla tube even, cylindrical, without external protuberances ..... 2 

3. Scales in upper part of tube in throat, semi-rounded, rather 

larce.) Plant aatherlarees (@Vaitit 1a) lesen) tye) cucu eee eee 4, 
ir Scales in middle of tube, narrow, elongate, thimble- shaped. 

Low, 10—20 cm high, plants with linear or linear-lanceolate 

leaves. Fruit prickly along disk. (W. T. Sh.). (Pseudo- 

THA ALi Tad hele, oe sureCe Cotte case talslediomeu ohisl are dohwch Ghee Balas Bek uke eens urate ae 5. 
D67 4, Inflorescence with abundant flowers, capitate-corymbiform, 

turning corymbiform. Cauline leaves numerous, long-acuminate, 

lanceolate; radical leaves early dying before flowering, long-cuneate 

at base. Lobes of corolla obtuse. Disk of fruit smooth with 

unarmed wings. (Carpathians (south) and along Danube in 

Niels be Wale Nah VANISISIR))) 2) ge Gig lao eBig eilotlo GOK 5. R. umbellata (W. et K.) Bge. 
tf Inflorescence one-sided, drooping, twisted, few-flowered. 

Radical leaves persistent at flowering, their blade oblong, 

sharply set off from petiole, nearly cordate; cauline leaves 

few (4—5), short-acuminate. Corolla lobes oblong-lanceolate, 

acute, as long as tube. (W. T. Sh. ) 4. R. oschensis M. Pop. 

Di Corolla limb slightly declined, its lobes lanceolate, acute, 

—'/3 length of tube. Scales at middle of tube, small, hamate. 
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IL(0)3 

Plant not cespitose, with 1—2 stems from 1 root. Leaves slightly 

spreading, gray-haired, short-acuminate. Inflorescence capitate 

Sra (SIS joker oie Wy by. Sasol Soo ole aon ae 3. R. ferganica M. Pop. 
Corolla limb, nearly erect, its lobes ovate to semi- rounded, 

OD PUSS Bree wate tap al co (ise eaeaiicieay “ah Ton AORes neural a Oh ea oe un ena on eae act! 2 6. 

Lobes of corolla obtuse but longer, half length of tube. Throat 

without folds. Scales in lower third or middle of tube, thimble- 

shaped. Fruit with smooth disk, unarmed, wing nearly entire, 

turning blue. Hairs more sparse, not silvery or sericeous. 

Leaves lanceolate, short-acuminate.... 2. R. tschotkalensis M. Pop. 

Lobes of corolla YI, length of tube. Scales at middle of tube, 

elongate, thimble- shaped, in throat also crescent-shaped folds. 

Nutlets with smooth disk and medium keel of 5—7 laminate spines, 

their wing 4—5 mm wide, finely dentate. Cespitose, slightly 

silvery or sericeous plant. Leaves sublinear, long-acuminate. 

(CNWipenctNOR I paeD ie SI) 0, aime) cubteerannn: Ri. ea 1. R. tianschanica M. Pop. 
In lower third of corolla tube rudimentary scales as small 

appendages. Lobes of corolla nearly erect, spatulate-obovate, 

obtuse, half length of tube, nearly not protruding from white- 

tomentose calyx. Fruit with smooth disk, keel not dentate as 

inrealRindera. Leaves oblong-lanceolate, to 2 cm wide, 

acute, becoming naked but with persistent, coarse-bristly petioles. 

Growth and branching as of real Rindera. (S. Pamir area) 

SHS Gaertn Laer ad Rayamoeed tnt cee Ee Omen ie Ale 7. R. korshinskyi (Lipsky) Brand. 
Scales absent in corolla tube, but in upper part of tube mostly 

with transverse folds recalling scales, these rarely absent. 

Lobes of corolla elongate, oblong-lanceolate or lanceolate, 

as long as or Maia times length of tube, very rarely half as long. .... 8. 

Anthers with distinct mucro at apex 0.5mm long; corolla short, 

pale yellow, with broad ovoid tube, without internal folds, its 

lobes as long as tube, nearly lanceolate; calyx glabrous, with 

acute lobes. Leaves glabrous, the radical leaves oblong or 

oblong-lanceolate. Confiend to sandy semi-deserts along 

MmepsesniversinyShy of Balkhash area, |(@Oxyacindera) es eiseaeels os)... 
VSD Go. Ci GOUT DIO) CEOS OA RCO rE. Os GS amEne = 5 FAR TE 8. R. ochroleuca Kar. et Kir. 

Anthers ordinary, with obtuse or slightly notched apex. Corolla 

tube narrow, cylindrical. Corolla yellow-purple, due to antho- 

Cyan acl y xqivOrevOrslesSmicahateyur Mvmase <li culesn lie menet Mem en IA fence) 5 no) Ss 

Disk of nutlets smooth, unarmed; wing often with teeth or spines 

rarely with smooth margin, or else similar to R. ochroleuca. 

(itr taaclestes)) ecmtreuh ad Boum r es ean Cob ap tC, lh I lid cca ana a 2S Ow 
Disk of nutlets entirely covered with small spines or tubercles, 

or with medium keel of 3—7 large spines in 1 row; wing finely 

toothed, its margin with spines, rarely smooth. (Echinorindera) 12. 
Wing entire. Plant glabrous from beginning. Limb of radical 

leaves oblong, rarely lanceolate. Calyx sparsely gray-tomentose. 

(Steppe belt, from Moldavian SSR and Anapa on Black Sea to 

Krasnoyarsk and Minusinsk, south to 47° N., north to 50—51°N. 

(northernmost variant of realRindera))...... 9. R. tetraspis Pall. 
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Mehe 

L334 

14, 

IL), 

Wing with finely toothed margin, sometimes only finely undulant, 

its teeth with or without short prickles. Very close to preceding. . 11. 

Cauline leaves few, narrower, oblong-lanceolate, or like pre- 

ceding. (Centr. Asia, foothills and semi-steppe to 47° NG eee 

Ba, AUST SNe /oy Pas rete ah ele a vali Temtatiel feu tet lot (ol ati ti tod el rah ct eotirotare 10. R. cyclodonta Bge. 
Cauline leaves wider, ovoid, more numerous (from Dzhizak to 

Si Pamala Sat) ig nen 0S Ne ON Aa ONE Seen 11. R. baldschuanica Kusn. 
Entire plant gray, with dense, rather soft, appressed. persistent 

hairs. Fruit ca. 10-12 mm across; disk of nutlets densely 

covered with small anchorlike spines, sometimes extending 

to wing. Radical leaves oblong, gradually tapering to petiole, 

i.e., long-cuneate. Inflorescence one-sided, drooping, twisted. 

Corolla violet-red. Stems 30—40cm high. (NW part of W. 

TP STAG) Nie aren iste PPD oh SR S27 | ee roel 16. R. oblongifolia M. Pop. 
Plant with hairs not as dense or long-persistent, naked in fruit 

as inreal Rindera and resembling it in growth and habit...... 13. 

Small plant but leaves glabrous in fruit, lanceolate- oblong. 
Fruit 10—12 mm across, disk of nutlets with median keel of 

large flat anchorlike spines lying in 1 row, smooth. (SW part 

OL RWHUSEYS Ti. jh aa Pe et rat tel hi fog 1) Jaa ha a 15. R. turkestanica Kusn. 
Fruit 12—15(17)mm across; disk of nutlets sparsely and finely 
tuberculate-aculeate, without keel of large uniseriate spines ..... 14. 

Robust plant, to 50—70 cm high, with thick stem and paniculate 

inflorescence, with soft sparse, spreading hairs to flowering, 

later naked. Corolla yellowish-violet. Disk of nutlets finely 

aculeate. Wings without distinct teeth. Anthers 4mm long. 

CNW ISHS Toot TLS) Me ae NEGA Ge mien area 12. R. echinata Rgl. 
Plant glabrous, with glabrous stem and leaves. Anthers 3mm 

lonis (More tolsoutht otal. |Shw and) Koper Dagh)) ye 4) 4 ne newey ee 15). 
More robust than preceding, to 1m high. Blade of radical 

leaves subcordate, large, broad, to 20cm long, 8—9 cm wide. 

Lobes of corolla crenate, declined. Disk of nutlets with very 

small spines resembling tubercles. Wings without teeth. 

(@entral Kopetmach)imay eaten she ienenene aed 14. R. coechinata M. Pop. 
Less robust than preceding. Lobes of corolla acute, as in 

R. echinata. Fruit slightly larger; disk and sides of nutlets 

densely covered with elongate anchorlike spines; wings of nutlets 

often finely; dentate. (SW andi) SE) partlof Wiaelaishs) 4) sine a enenenene 
6510 Od G2 bd, ClKs 10)010..0,.0, 010 0'G Od 6.16 Oo dab 13. R. austroechinata M. Pop. 

Section 1. PSEUDOMATTIA M. Pop.— Section Mattia Kusn. in Tr. Bot. 

muz. VII (1910) 30; Brand in Pflanzenr. IV, 252, 67, ex parte.— Scales 
narrow, at middle of corolla tube, not in throat. Plant narrow, with persistent 

gray hairs and narrow leaves. 

. R. tianschanica M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

XII (1950) 216.— Ie.: M. Pop.,) op. cit. 225. 
Perennial; nearly cespitose; multicipital thin root producing many sterile 

rosettes and stems; these 10—15 cm high, robust, erect with dense appressed 
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hairs, nearly tomentose, faceted, simple, with small corymbiform apical 

inflorescence; rosette leaves linear or narrowly lanceolate, long-acuminate, 

gradually tapering to long petiole, young leaves with appressed sericeous 

hairs, becoming grayish (petioles usually white, with slightly spreading long 
hairs), 1-nerved, coarse, 5—10 cm long, 3—6 mm wide; cauline leaves linear, 

shorter and narrower than radical, sessile. Inflorescence leafless, eventually 

usually corymbiform, in fruit of 2—3 spreading arcuate or erect scorpioid 

cymes, sometimes impoverished, to 1 cyme; pedicels shorter than calyx, 

in fruit slightly elongating and then the lower to 5—8 mm long, erect; calyx 

5—6 mm long, gray-downy-tomentose, with linear obtuse lobes; corolla 
narrow, turbinate, its limb nearly not broadening erect, ca. 8mm long, 

bluish-purple, nearly not protruding from calyx, its tube pale, 2—3, sometimes 

4 times as long as dark limb; lobes of the latter oblong or semi-rounded, 

obtuse with notches nearly reaching tube; scales of two kinds: low, 

crescent-shaped, ca. 0.5mm high, broad, folds in throat; elongate, narrow; 

scales at middle of tube; filaments as long as oblong anthers, these not 
exceeding corolla lobes; anthers obtuse, 2mm long; style not exserted from 

corolla; nutlets rounded-ovoid, 12 mm long, with wing 10—12 mm wide, dorsal 

disk of nutlets with keel of about 5, laminate, not anchorlike, more or less 

long spines, smooth at sides; wing flat, 4—5 mm wide, as wide as lobe, 

scarious, finely toothed, the teeth with, sometimes without, short anchorlike 

spines; ventral side of nutlets smooth; ventral cicatrice large, a as long 

as nutlet. June—July. 

Mountain belt, stony slopes. — Centr. Asia: T. Sh. (Talass Ala-Tau, 

along Dzhebogly-Su River, Mashat Mountains; Kara-Tau, southern part). 

Endemic. Described from Mashat Mountains. Type in Leningrad. 

2. R. tschotkalensis M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

XIII (1950) 217. 

Perennial; radix rather thin, branching above, multicipital; slightly ces- 

pitose plant, of sterile rosettes and fertile stems; stems thin, with semi- 

appressed gray hairs, in flower probably 5—7 cm, in fruit to 10—15 cm high 

due to elongation of scorpioid cymes, branching only in inflorescence, the 

2—4 branches straightening in fruit; rosette leaves lanceolate, 5—8 cm long, 

5—7 mm wide, grayish-greenish, with appressed bristly hairs, flat, acute, 

long tapering to short petiole; cauline leaves few (1—2), linear. Inflorescence 
capitate at first, of 1—3 crowded, leafless scorpioid cymes, straightening in 

fruit, elongating to 10 cm, obliquely spreading upward; pedicels tomentose- 

downy, very short, shorter than calyx, straight appressed to axis of cyme; 

calyx ca. 7-8 mm long, tomentose-downy, with unequal linear lobes; corolla 

bluish, turbinate, with erect teeth, ca. 8—9 mm long; tube cylindrical, its 

lobes oblong, rounded, obtuse, half length of tube; scales in lower third of 

tube narrow, high, thimble-shaped; throat lacking folds; stamens attached 

to throat; filaments thin, shorter than anthers; anthers less than 2 mm long, 

oblong, evenly and slightly notched at base and apex; style hardly exserted 

from corolla; fruit rather small; nutlets rounded, with wing ca. 10mm in 

diameter, their disk smooth, slightly opaque, furrowed but without prickles 

or spines or with scattered thin prickles; wing turning blue along margin, 

flat, as wide as disk with fine unarmed teeth. June. 
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Stony slopes.— Centr. Asia: T. Sh. Endemic. Described from Chotkal. 

Type in Leningrad. 

3. R. ferganica M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

XIII (1950) 219. 
Perennial; root thin, brown, with 1—3-headed apex thickened, squamose; 

stems low, 5—10cm high, simple, with dense gray appressed hairs; rosette 

leaves lanceolate-linear, acute, gradually tapering to short petiole, 3—5 cm 

long, 2—5 mm wide, gray, nearly sericeous, with appressed hairs; cauline 

leaves broadly linear, declined, with appressed gray hairs, acute, sessile. 

Inflorescence capitate, of short terminal scorpioid cymes, 2—4 cm across, 

leafless, in fruit sessile on leafless elongate stem apex, corymbiform, with 

erect elongate scorpioid cymes; pedicels short; calyx gray-glaucous, 7mm 

long, its lobes lanceolate-linear, acute; corolla pinkish (?), hardly longer than 

calyx, ca. 9mm long, tubular, its lobes lanceolate, acute, erect, half length of 

tube, ca. 3mm long; throat glabrous; at middle of corolla tube hamate scales; 

filaments as long as oblong, ca. 2mm long anthers, these not sagittate at 

base, obtuse, not reaching tips of corolla lobes; style not exserted; (very 

young) ovary glabrous, smooth. May. (Plate XXVIII, Figure 3.) 
Centr. Asia: T. Sh. Endemic. Described from Osh. Type in Leningrad. 

572 Section 2. MATTIA Bge. in Mém. Acad. Sc. Pétersb. sav. étrang. VII 

(1854) 415 (239); Kuzn. in Tr. Bot. muz. VII, 30: Brand in Pflanzenr. IV, 
252, 67, p.p.— Mattia Schult. Obs. Bot. (1809) 30,32 pro gen.— Scales 
of corolla in throat, large, semi-rounded. Plant higher, 20—50 cm, with 

oblong or lanceolate, gray-downy leaves. 

4, R. oschensis M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

VIII (1950) 220. 
Perennial; root curved, brown, branching-multicipital, root neck covered 

with remnants of bud scales; stems thinly furrowed-ribbed, 25—50 cm high, 

ascending, simple, short-branching in apical inflorescence, glabrous, ar- 

cuately drooping at apex; radical leaves with petioles as long as or twice 

as long as blade, the blades ovate or oblong, more or less abruptly tapering 

to petiole, sometimes subcordate, acute, 4—8(10)cm long, 2—5 cm wide, with 

network of distinct nerves, short and densely gray-downy, with small thin 

adjacent hairs; petioles also more or less gray-downy, furrowed; cauline 

leaves few, some of the lower resembling the radical leaves but narrower 

and smaller, petiole not as long, the other (about 5) sessile, lanceolate, 

2—4 cm long, 0.5—1 cm wide, uppermost leaves linear. Inflorescence leaf- 

less, dense, drooping, of few lateral and 1—2 terminal scorpioid cymes, 

capitate-lobate; pedicels gray-downy, shorter than or just as long as calyx; 

calyx gray-downy, nearly gray-tomentose, 8mm long, with linear, acute 

lobes; corolla apparently yellowish-violet, 15 mm long, its lobes as long as 

tube, lanceolate, acute, nearly erect; scales in throat rather large, crescent- 

shaped, papillate; filaments attached between scales, shorter than anthers; 

anthers linear- oblong, 3—4 mm long, abruptly sagittate at base, at apex bi- 

partite, far from reaching apices of corolla lobes; style long exserted; 

ovary glabrous, smooth. May—June. (Plate XXVIII, Figure 2) 
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Mountain slopes.— Centr. Asia: W. T. Sh. Endemic. Described from 

Yassy River. Type in Leningrad. 

5. R. umbellata (W. et K.) Bge. in Mém. Acad. Sc. Pétersb. sav. 
étrang. VII (1851) 415 (239); Shmal'g., Fl. Il, 223; Kuzn. in Tr. Bot. muz. 
Will, Saionzile.. onc Il, AaAsye ia shal Mies IBN; sealbbay WNL, Bille IsieeNeel atl 

Pilanzenra seu 5266 eat Hanuimbrelilart a schulta: Obsamsots (1309) 
30.— Cynoglossum umbelatum W. et K. Pl. rar. Hung. II (1805) 58.— 
lee Wer ecieitas acta. 437s javorka, Icon.) Hs Hung. sf 2709) ivchb. le: 

Fl. Germ. XVIII, tab. 1328; Kuzn. l.c. Table Ill, Figure 8 (corolla); 

Brand: dc. siioure) 3, A—C) — xs, : Hi Roman: exst No. 468. 

5) (8) Perennial; with dark, not coloring, taproot; plant monocarpous (?); stems 

20—60 cm high, simple, ribbed with gossamer hairs, erect, branching, densely 

leafy, in inflorescence above; radical leaves lanceolate or oblong, 10—15 cm 

long, to 2 cm wide, tapering at both ends, (rarely more or less abruptly taper- 

ing) to petiole, long-acuminate, with loose gossamer hairs drying in fruit; 

cauline leaves lanceolate, the upper (more than 10, to 20—25) linear, sessile, 
acute, gradually shorter towards apex. Inflorescence few-branched, with 

small leaves subtending compact apical bostryces; when branches reduced 

inflorescence umbelliform, when branches more developed — paniculate- 

umbelliform; flowers drooping, their pedicels villous, as long as calyx; 

bracts absent; calyx white-tomentose, ca. 10 mm long, with linear erect lobes; 

corolla yellowish (orange), 15 mm long, the oblong obtuse nearly erect lobes 

ca. 5mm long; style long exserted from corolla; scales slightly below throat, 

reddish, oblong, 2—3 mm high; filaments 5mm long, anthers oblong-linear, 

6mm long, with rounded base, their apices reaching slightly beyond corolla 

lobes; stigma a dot; nutlets smooth, 14—15 mm across with their broad, 

entire wing; cotyledons broadly ovoid, 3—4mm long. May—June. 

Steppes. — European part: Bes. (southern part along the Danube; Bolgrad, 

Kajul, Tarakliya, Chadyr-Lunga, i.e., to 46°N.). Gen. distr.: Centr. Eur. 
(mainly Danube valley). Described from Hungary (S. Carpathians). 

Note. Tertiary relict of southern Bessarabia, completely isolated from 

its Asian parents, as well as from the Algerian R. gymnandra Coss. 

Its distribution area touches that of R. tetraspis. 

Section 3. CYPHOMATTIA Kusn. in Tr. Bot. muz. VII (1910) 43. — 
Cyphomattia Bois. Fl. or. IV (1833) 272, pro gen.— Corolla tube with 
5 sacciform external protuberances in lower third, below these sharply 

tapering, cylindrical. Scales borne in sacciform protuberances as if in 

spurs. Fruit smooth, with entire smooth wing. Habit typical of real Rin- 

dera. Hairs constant, grayish to nearly tomentose. — Confined to Armenia 

and NW Iran. 

6. R. lanata (Lam.) Bge. in Mem. Acad. Sc. Peéetersb. sav. étrang. VII 
(1854) 415 et Garke in Engl.— Pr. Pflanzenf. IV, 3a (1897) 106; Kuzn. in 
ite, WoO, maul, WIDL Ze. isiee\ael iby iedlevewzsinre, IG Bor, Wan — (G57 jola@ioalel inns ihe) 

anata, Boiss) Hilsor, IV, 272,.— Mattia lanata Schult. Obs. Bot. 

(1809) 31; DC. Prodr. X, 167.— Cynoglossum lanatum Lam. Encycl. 

574 J1(1786)238.—Mattia punctata DC. Prodr. X(1846)167.—M. canescens 
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PLATE XXVIII. 1—Rindera ochroleuca Kar. et Kir.; 2—R. oschensis M. Pop.; 3—R. fer- 

ganica M. Pop. 
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DEVI, c. 168. — Mi brachyantha Boiss, Diagn. XI (1849) 127, — 
M. eriantha Ldb. Fl. Ross. III (1849) 173.— M. incana Ldb. l.c.— 
M. alapadnochiton Vatke in Zeitschr. Ges. Naturwiss. N. F. XI 

(1875) 126.— Rindera pubescens C. Koch in Linnaea, XXIII (1849) 
648.— Ic.: Vent. Choix (1808) tab. 20; Kusn. l.c. tab. I, II (entire plants) 
and III, f. 9 and 12 (corolla). — Exs.: Kotschy, Pl. Pers. aust. 1845 

No. 332. 

Perennial; taproot tapering beneath, dark; stems 20—50cm high, 1—2, 

erect, faceted, tomentose-downy, paniculately branching, with flower-bearing, 

sometimes elongated branches; leaves more or less downy, gray; radical 

leaves lanceolate to oblong or sublinear, acute gradually tapering to long 
petiole, 8—15 (to 30)cm long, 1—2 (to 6) cm wide; cauline leaves often crowded, 
sessile, gradually decreasing in size upward, acute, the uppermost some- 

times ovate and semi-amplexicaul. Inflorescence paniculate, corymbiform 

above, its component bostryces dense, becoming loose, ebracteate; pedicels 

slightly (often considerably) longer than calyx, gray-downy; calyx tomen- 

tose, 4—6 mm long, with oblong lobes; corolla 10—11 mm long, pink, turning 

blue, its lobes erect, lanceolate-linear, as long as tube; scales nearly square; 

filaments in middle of corolla tube; style 9-12 mm long, exserted; nutlets 

(with wing) ovoid, 17—22 mm across, their disk smooth, with broad, entire 

wing; ovary 9mm long, cotyledons ovate. April—June. 

Stony mountain slopes, to 4,000m.— Caucasus: S. Transc. (mainly along 

Araks). Gen. distr.: Iran. (NW), Arm.-Kurd., As.-Min. (eastern part of 
Asia Minor and Syria). Described from Armenia (Levant), from Tournefort's 

collections. Type in Paris. 

Section 4. MATTIORINDERA M. Pop. — Scales as oblong small rudiments 

in lower third of corolla tube. Corolla lobes obovate-spaculate, length of 

half cylindrical tube; tube without protuberances. Leaves becoming naked 

but hairs on petioles persistent. Fruit as in real Rindera, smooth, with 

smooth disk and edentate wing. 

7. R. korshinskyi (Lipsky) Brand in Pflanzenr. IV, 252 (1921) 74. — 
Gy phomattia korshinskyi Lipsky in Dr. Bot. Sada, XXXVI, 2) (11910) 
3b 6 

Perennial; root rather thin, oblique, with slightly thickened apex, usually 

producing 1 stem; stem 40—50 cm high, angular, long-branching above, with 

scattered bristles, finely dotted; radical leaves oblong-lanceolate, ca.20cm 

long, tapering very gradually to white bristly petiole half length of blade, 

acute, lower surface and margin ciliate-bristly, green, with tubercles above; 

cauline leaves sessile, oblong or the upper lanceolate, all leaves green. 
Inflorescence white-tomentose, of scorpioid cymes, erect, elongating in fruit, 

paniculate-corymbiform, pedicels more or less tomentose, obliquely upright, 

as long as or longer than calyx (the lower to 2cm long); calyx densely white- 

tomentose, its lobes lanceolate, obtuse, 5mm long; corolla violet-red hardly 

longer than calyx, its lobes rounded-spatulate, nearly as long as tube; scales 

small, short, pale below middle of tube; filaments hardly shorter than anthers, 

attached slightly below throat of corolla; anthers oblong, ca. 1.5mm long, 

slightly sagittate at base, obtuse, protruding between corolla lobes; style 
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long, exserted; nutlets and wing glabrous, rounded, 15—20 mm across wing, 

broad, entire or locally finely toothed; disk ovoid, smooth. June. 

Centr. Asia: Pam.-Al. (Karategin, between Garm and Nemechi and 

Damburachi, 1897, Korzhinskii). Endemic. Known and described from 

indicated localities. Type in Leningrad. 

Note. A unique species not naturally related to Cyphomattia nor 

to R. lanata (Lipskii overlooked the corolla! ), intermediate between 

Mattia and Eurindera; scales rudimentary, corolla lobes obtuse as in Mattia, 

habit, fruit and naked leaves as in Eurindera. lLipskii correctly noted that 

it "differs'' from C. lanata by the sparse but coarse pubescence. 

Section 5. OXYRINDERA M. Pop.— Section Eurindera Bge. in Mém. 
Acad. Sc. Pétersb. sav. étrang. VII (1851) 415; Kuzn. in Tr. Bot. muz. 
VII, 35; Brand in Pflanzenr. IV, 252 (1921) ex parte. — Corolla without 

scales or folds, short, ovoid, its lobes lanceolate, as long as tube. Fruit 

glabrous, like disk smooth, wing entire, as in real Rindera. Anthers with 

mucro. Plant subglabrous, habit as in real Rindera. 

8. R. ochroleuca Kar. et Kir. in Bull. Soc. Nat. Mose. XV (1842) 

408; (DE? Prodry S03) kdbw hl. Rossy Ti 74) Kuzn. ein bs  Oumatia 

WAI Zbile Jeieswerel ain Ielevebyeare, IV, b4, is Ike, Oo Ibrsck., Coy @rr, Weolle WL. 

Figure 3 (corolla). 
Perennial; root thick, dark, multicipital, with remnants of previous years' 

petioles and stems; stem 30—60cm high, erect, glabrous, the inflorescence 

loosely and paniculately branching; leaves glabrous, the radical oblong, to 

15—30 cm long, 2.5—5 cm wide, gradually tapering to long glabrous petiole, 

acute; cauline leaves sessile, lanceolate, acute, short (2-4cm); inflorescence 

loose, paniculate-corymbiform with few small leaves; scorpioid cymes loose 

even at flowering; later loose, erect, not long; pedicels glabrous, almost as 

long as calyx; calyx 7mm long, glabrous, with sparse short lanate hairs con- 

fined to apices of oblong, acute sepals; corolla 12—15 mm long, yellow (not 

due to anthocyanin), the tube very broad, inflated, ovoid, hardly longer than 

or as long as calyx, without folds or scales; its lobes lanceolate, erect, about 

as long as tube; filaments very short; anthers 5mm long, sagittate at base, 

with subulate 0.6mm mucro, far from reaching tips of corolla lobes; style 
markedly exserted; nutlets ovoid-rounded, 15mm across, with smooth disk, 

and broad entire wing; gynophore (torus) high, narrowly pyramidal; nutlets 
easily detaching. May. (Plate XXVIII, Figure 1.) 

Sandy semi-deserts. — Centr. Asia: Balkh. (southeast of Lake Balkhash). 

Endemic. Described from sands of the lower reaches of Lepsa River, 

Makancha stream. Type in Leningrad and Moscow. 

Note. Differs from R. tetraspis by the glabrous calyx and nearly 

complete absence of short leaves in the inflorescence, the yellow corolla 

(its lobes without anthocyanin) and ovoid bulging corolla tube, the anthers 
mucronate. A species of sandy habitats with a small distribution area 

touching that of R. tetraspis, growing more to the north, in S. Altai and 

Tarbagatai; common in Dzungarian Ala-Tau, and more to the south of 

R. ochroleucae growing on stony slopes near Alma-Ata. 
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Section 6. EURINDERA Kusn. in Tr. Bot. muz. VII (1910) 35.— Corolla 

tube cylindrical, without scales but in throat often with transverse scale- 
like folds present, rarely folds absent and then tube smooth; lobes of limb 

acute, narrow, as long as or 7/3 (rarely 7) length of tube; anthers obtuse; 
nutlets smooth, with smooth disk and entire or finely toothed wing. Pubescence 

impoverished, disappearing at fruiting, persistent on calyces. Medium- 

sized herbs, mainly in Central Asia. Very closely related species. 

9. R. tetraspis Pall. Reise, I (1771) 486; Ldb. Fl. Ross. III, 174; 
Shimalvows Dil wiine2 23 sieeve re Zap.m oll. Dxrai2on) Muzny einhslE iS Ot- 

muz. Vil, 38.—-Cynoglossum laevigatum L., f. Suppl. (1781) 130. — 
C. rindera Pallas, Fl. Ross. 11(1788) 96.— C. laevigatum L. Syst. 
ed. 13 (1791) 157.— Mattia laevigata Schult. Observ. bot. (1809) 31. — 
Rindera laevigata Roem. et Schult. Syst. IV (1819) 83 et 765; DC. 
Prodr. X, 170.— R. corymbulosa C. Koch in Linnaea, XXII (1849) 
648 (from Georgia?)!/— Ie. --Pall. 1) c: (1771) App. tab. F; f. 1,2; lc. 1788, 
ello, Gite Iepeuoay,: IOUG fersial, wells B45 15S) (Cynoglossum); Kuzn op ext 

Mable 1 bigures) 45 10. 
Perennial; root dark, thin or thick, multicipital, producing several rosettes 

and 1—2(3) fertile stems, root collar slightly covered with scales, sometimes 
with some coarse fibers of dead petioles; stems 15—40cm high, erect, 

glabrous, ribbed-furrowed, short-paniculate or corymbiformly branching in 

inflorescence; radical leaves glabrous, petioles more or less long, blades 

oblong or lanceolate, rarely (special forms) lanceolate-linear to sublinear, 
acute or obtuse, to 20cm long and 4cm wide, usually ca. 1—2 cm wide, 

gradually or more or less abruptly tapering to petiole; cauline leaves few 

(to 10), sessile, short, oblong or lanceolate, acute, the uppermost (in inflo- 
rescence) amplexicaul, ovate, acute or obtuse, sometimes with tomentose 

tip. Inflorescence with more or less dense, few-flowered, terminal scor- 

pioid cymes loose in full bloom; straightening and obliquely spreading above 

in fruit; pedicels hairy, thin, as long as or slightly longer than calyx, elon- 

gating in fruit, when the lower reach 2cm, erect; calyx 5—7mm long, more 

or less Cen eLy gray- or white-lanate, with linear obtuse lobes; corolla 

dingy violet, 17/.—2 “h times as long as calyx, broadly tubular, 12—15 mm long, 

its lobes lanceolate or lanceolate-linear, erect, slightly shorter than or as 

long as tube; transverse folds in throat absent or narrow; short filaments 

attached somewhat below throat; anthers 2—3 mm long, sagittate at base, 

obtuse, far from reaching tips of corolla lobes; style filiform, slightly 

exserted from corolla; stigma a dot; nutlets rounded or rounded-ovoid (with 

wing), ca. 15mm across (or long), disk smooth, wing as broad as disk, 
more or less smooth or slightly undulant, entire, edentate, sometimes finely 

undulant- dentate, rarely finely toothed, often turning blue along margin. 

April—May. 
Stony slopes, chalk and clay cliffs, rarely steppes, throughout steppe belt, 

45 (47)° to 50°N. — European part: Bes., L. Dnp., Bl., L. Don, L. V., 
Transv., Crim. (Kerch'); Caucasus: E. Transc. (Grozny and others), 
W. Transc. (Anapa); West Siberia: Alt., Ang.-Say. (southwestern part); 
Centr. Asia: Balkh., Ar.-Kasp. Endemic. Described from Lower Volga. 

Type in London. 
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10. R. cyclodonta Bge. in Mém. Acad. Pétersb. sav. étrang. VII 

(ee ile yoni, IE, Grp, IO, AVS Ibivosley tie Iie, Iso, Sela, LOOVIL, = 2, 

SMO VGEbaay thay Iie, Iexous, Toons,” WALL, SOS Isrcevovol ial Ialiewavzcione, ING ADA, Til, = 

Ip Uc eOe ll eWela Gil Gailc) IBieeheol Ms Cy Ao = Mess IX Ojo, Clits Wels IW, 

Figure 1. 
Perennial; root thick, dark; stems 1—3, low, to 30cm high, above lanate, 

faceted, branching in inflorescence; leaves slightly hairy turning subglabrous, 

' linear-lanceolate, lanceolate or oblong-lanceolate, the radical more or less 

gradually tapering to petiole, 20cm long, sometimes to 7 cm wide, often 

narrower and shorter (in type: 10cm long, 1.5cm wide). Corolla violet, 

tubular, its lobes lanceolate, erect, nearly as long or a as long as tube; 

calyx tomentose, its lobes linear, about as long as corolla tube; pedicels of 

corymbiform-paniculate, small inflorescence long, only the upper shorter 

than calyx, hairy-lanate; scales developed as transverse folds nearly at 

throat; anthers 2—3 mm long, oblong, sagittate at base, obtuse, 2—3 times as 

long as short broadened filaments; fruit rounded, broadly winged, disk 

smooth, margin of wing with distinct fine teeth often turning blue. April— 

May. 

Stony slopes, semi-desert, rarely semi-steppe belt.— Centr. Asia: Kyz. 

K., Pam.-Al., T. Sh. (to Chu River, according to Lipskii), Balkh., Mtn. 
Turkm. (Kopet Dagh, eastern part). Gen, distr.: Iran. Described from 

southern part of Kyz. K. (Tyumen-Bai-Tau, granite cliffs of Bakali). Type 

in Paris, cotype in Leningrad. 

Note. Lipskii correctly claimed no essential differences between this 

and the preceding species; the differences are merely conventional and I 

retain them for the sake of tradition. It would be more correct to merge 

the species. In Central Asia they develop a more complex cycle of forms 

in which the differences between the proper R. tetraspis and the proper 

R. cyclodonta are eliminated, though numerous local forms exist. A 

unique race grows in the Mujunkum desert, another — very narrow-leaved — 

lives in northern Kara-Tau; southern forms, from Dzhizak south, are close 

toR. baldshuanica. The proper R. tetraspis is one race of this 

polymorphous species; transitional forms are particularly abundant in E. 

Tien Shan. R. karabaghensis Brand, a distinct race with edenticulate 

wings, was described from Paropamisus (erroneously described as ''Bukhara'' 
by Brand) and also grows in East Kopet Dagh (Shamli, 1948, Blinovskii}. 

11. R. baldshuanica Kusn. in Tr. Bot. muz. VII(1910) 37; Brand in 

isilevaraciae, IW, BSA, WO, — le, e IXtwin, Co, Clin, Melos IN Inifenskee iil. 

Perennial; rhizome thick; stems 25—40 cm high, few, erect, glabrous, 

faceted-furrowed, paniculately branching above; leaves glabrous, the radical 

oblong, gradually tapering to more or less long petiole; cauline leaves many, 

ovate, sessile, shorter in inflorescence, cordate-ovate with lanate apex. 

Young scorpioid cymes white-lanate; pedicels as long as calyx; calyx 

7—8 mm long, lanate, with linear obtuse lobes; corolla 12 mm long, yellow- 

violet, 1 /2—2 times as long as calyx, its lobes linear-lanceolate, erect, 

o—4 mm long, 4 to lb length of tube; scales in throat as small transverse 

folds; filaments short; anthers oblong-linear, 2—3 mm long, base neither 

sagittate nor cordate, not exceeding lobes of corolla; anthers to 20mm long, 

glabrous, smooth, with broad entire or finely toothed wing. May. 
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Mainly in variegated hills of semi-desert belt.— Centr. Asia: Pam.-Al. 
(southern part near Amu Darya and Pyandzh). Endemic. Described from 

Bal'dzhuan (Sang-Tuda, Regel'). Type in Leningrad. 

Note. It was useless of Kuznetsov to describe this species after flower- 

ing fruitless specimens from Sang-Tuda with merely random differences 

from R. cyclodonta. Today all transitional forms between R. bald- 

shuanica and R. cyclodonta are known and all characters by which 

Kuznetsov distinguishes the first from the second (short corolla lobes, 

broad profuse leaves, anthers not sagittate) prove to be exaggerated. What 

we have in fact is merely one of the races of the polymorphous cycle of 

R.tetraspis (or R.cyclodonta), a more southerly digression from 

Mo EOUMAS OLS Ss So = ike Cx ClO! oy a. 

Section 7. ECHINORINDERA M. Pop.— Section Eurindera Kusn. in Tr. 

Bot. muz. VII (1910) 35, ex parte.— Scales absent, rarely as transverse 
folds in throat. Corolla tube cylindrical, without external protuberances, its 

lobes elongate, lanceolate. Nutlets with spines scattered on disk or with 

keel of larger spines in one row. Margin of wing mostly with fine spiny 

teeth. Pubescence impoverished and disappearing as in real Rindera, or 

more dense and disappearing (R. echinata) or gray and persistent (R. ob- 
longifolia).— Mountains of Central Asia. 

12. R. echinata Rgl. in Bull. Soc. Nat. Mosc. XLI (1868) 92; Kuzn. in 
We, IROr, mau, Will, 4° Breen dim lerleiaveme, IW, Zoo TOs 

Perennial; root dark, thick, with thick collar, bearing large smooth gray 

shiny scales, remnants of previous year's petioles, never with fibers; 

young plant before flowering with soft villous hairs, nearly gray; stem 40— 

60cm high, thick, erect, usually branching from base with thin, paniculately 

disposed branches, young stems with soft-villous hairs becoming naked, 

ribbed; leaves oblong-lanceolate, undulant, with soft downy hairs, later 

naked, slightly hairy or subglabrous, radical leaves more or less abruptly 

tapering to petiole, to 30 cm long, cauline leaves numerous, shorter, sessile, 

acute. Inflorescence large, paniculate, of many scorpioid cymes terminating 

branches, dense, drooping in flower, elongating and becoming loose, erect in 

fruit; pedicels more or less longer than calyx, elongating in fruit, the lower 

to 2—3 cm long, erect, downy at first, later glabrous; calyx sparsely lanate- 

tomentose, 6&—7 mm long, shorter than corolla tube, its lobes lanceolate or 

linear, obtuse; corolla 10—12 mm long, yellowish-bluish, its throat smooth, 

without folds or with rudimentary scales-tubercles turned inward; lobes 

linear, acute, slightly shorter than tube; anthers sagittate at base, notched, 

4mm long, filaments 4 to “I length of anthers, these not protruding from 

lobes of corolla; nutlets back of nutlets short-spinous, all over the spines 

with anchorlike tip; nutlets with rounded wing, 12—16—17 mm across; wing 

broad, with spinous teeth along outer margin, rarely entire. April—May. 
Variegated lowlands, rarely loess hills or stony slopes, in semi-desert 

(foothill) belt. — Centr. Asia: T. Sh. (NW). Endemic. Described from 
area between Boroldai and Arys', i.e., from the southwestern foothills 

of Kara-Tau Range (Severtsov). Type in Leningrad. 
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12, R. austroechinata M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

XIII (1950) 222. 
Perennial; root thin, vertical, usually 1—3-headed, its apex covered with 

dull, nearly black scales — remnants of previous year's petioles; stem more 

or less thick, faceted, glabrous, with numerous branches from below or 

middle; leaves glabrous, cauline leaves sessile oblong, acute, broad, the 

uppermost sometimes ovate. Inflorescence paniculate; the scorpioid cymes 

loose, elongate, straightening after flowering; pedicels subglabrous, well 

developed, elongating to 3 cm in fruit, erect; calyx 7—8mm long, with more - 

or less dense tomentose gossamer, its lobes lanceolate-linear; corolla 

yellow-violet, 12mm long, tube as long as calyx; lobes linear-lanceolate, 

acute, slightly shorter than tube; folds in throat, inconspicuous; anthers 

2.5—3 mm long; fruit (with wing) 14—18 mm across; disk of nutlets densely 
covered with longer anchorlike spines, the sides, especially below, also with 

profuse anchorlike spines; wing of nutlets broad, with sharp fine teeth with 

spines along outer margin. 

Hills in semi-deserts, foothills. — Centr. Asia: T. Sh. Endemic. 

Described from Khazret-Ayub. Type in Leningrad. 

14, R. coechinata M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, XIII 

(1950) 223. 

Perennial; very similar to R. echinata but appears more robust, to 

1m high, but with thicker stem, glabrous, very strongly branching from base; 

radical leaves 20—40 cm long, long-petioled, with ovate-oblong blades sub- 

cordate at base, sharply set off from petioles, 17 cm long, 8cm wide; cauline 

leaves and inflorescence as in preceding; calyx on long pedicel, with white- 

lanate gossamer hairs, flowering calyx short, ca. 5mm long; corolla tube 

distinctly longer than calyx; lobes as long as tube, more declined and broader 

than in preceding, obtuse or even notched, violet; folds in throat distinct; 

anthers 3mm long; fruit comparatively small, 12—15 mm across; disk of 

nutlet covered with scattered small white spines — tubercles without anchor- 

like head; wing nearly entire, finely undulant or obscurely toothed locally 

but teeth without spines. May—June. 

Subalpine tragacanth belt — Centr. Asia: Mtn. Turkm. Endemic. De- 

scribed from Geok-Tepe District. Type in Leningrad. 

15. R. turkestanica Kusn. in Tr. Bot. muz. VII (1910) 42; Brand in 
Pilanzenrs iV; Zo2.eiilea he. Crsis tat u laapskysin™ies BB otacadae eave 

2 (1910) 569.— Ic.: Kuzn., op. cit. Table Ill, Figure 2. 
Perennial; root thick, multicipital, its neck covered with small dark scales, 

without fibers; stems 25—30cm high, 1—2 from one root, erect, faceted- 

furrowed, simple, glabrous, paniculately branching above (from middle) or 

from base; leaves slightly hairy, mainly along margin and at tip, radical 

leaves 5—10 cm long, the oblong orne arly lanceolate acute blade gradually 

tapering to short petiole; cauline leaves few, lanceolate, acute, sessile. 

Inflorescence short-paniculate because of lateral branches; pedicels slightly 

longer than calyx, elongating in fruit and then the lower to 2—3 cm, erect; 

calyx sparsely bristly-villous, 4—6 mm long, with linear-lanceolate lobes; 

corolla ca. 10mm long, yellowish-bluish, twice as long as calyx, its lobes 

as long as or de length of tube, narrow, sublinear, acute, erect; tube with 
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small folds in throat, without scales; filaments very short, attached at 

throat; anthers much longer than filaments, ca. 3mm long, sagittate at base, 
not exserted from corolla lobes; dorsal disk of nutlets smooth but with 

median longitudinal crest of flattened spines sometimes adnate to toothed 

keel; the teeth or spines with anchorlike head; fruit (with wing) medium- 
sized, 12—14 mm across, wing broad, more or less finely undulant or toothed, 

turning blue along margin. April—May. 

Probably on stony slopes in semi-steppe belt.— Centr. Asia: T. Sh. 

(southern part of W.T.Sh.) Endemic. Described from Kendyr-Auz Pass 

south of Angren River (Regel'). Type in Leningrad. 

16. R. oblongifolia M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

Xa (S50) 2242 lesa Op. Opsmcit. 225k 
Perennial; root vertical, dark, thick, with 1—3 heads, the branches covered 

with soft dark remnants of previous year's petioles; stems 40—50 cm high, 

furrowed-ribbed, with white villous hairs below, and appressed gray tomentose 

down above, branching in upper part, with long declined fertile branches; 

radical leaves few, as in preceding, oblong, 10—15 (20) cm long, to 4 cm wide, 
gradually tapering to petiole of similar length, rarely tapering abruptly, 

flat, acute, with dense appressed gray hairs, becoming slightly naked, or not 

at all, 1—3-nerved; cauline leaves few, the lower oblong, tapering to short 

petiole; the upper lanceolate, sessile but notamplexicaul, acute. Inflorescence 

loosely paniculate, nearly leafless with few small narrow leaves at base; — 

its branches long, erect in flower, terminating in short few-flowered loose 
bostryces, markedly elongating, to 2 cm, in fruit, thin, erect; calyx 6—7mm 

long, gray-downy-villous, with linear, obtuse lobes; corolla pale, 10—12 mm 

long, tubular, limb slightly funnel-shaped, cut to throat into oblong-lanceo- 

late acute 4—5 mm long lobes; tube fap times length of lobes; folds in throat 

distinct, papillate, ovate, short, almost scales; anthers on filaments as long, 

Sagittate, obtuse, 3—4 mm long, not exceeding teeth of corolla; style exserted; 

nutlets (with wing) ovoid or nearly rounded, medium-sized, 12—15 mm long, 
dorsal disk with more or less dense short or long spines with anchorlike 

head; neither spines nor crests along keel [sic], keel of one row of large 

fusing or free spines, these also covering sides of nutlets, sometimes ex- 

tending to broad, nearly flat or undulant-plicate finely toothed wing, with 

teeth bearing spines. 
Stony and pebbly mountain slopes. — Centr. Asia: T. Sh. (west between 

Talass Ala-Tau and S. Kara-Tau). Described from Tashkent Ala-Tau, from 

Irgailyk to Gunambai. Endemic. Type in Tashkent. 

Species of indistinct affinity (because ripe nutlets not available). 

17. R. holochiton M. Pop. sp. n. in Addenda XVIII, 626. 

Perennial; root thin, obliquely, dark, with 2—3 crowded short branches, 

partly covered with dark squamiform remnants of previous year's petioles, 

with rusty brown scales inside, representing the sheathlike expansions of 

petioles of the radical leaves; stems 15 (in flower)-25 (in fruit) em high, 
simple or with few branches in inflorescence, in addition to terminal bifur- 

cation; thin, continuously, not densely spreading-crisp-villous, nearly lanate 

in inflorescence; radical leaves with long thin petioles, 5—8 cm long, covered 

with soft short slightly retrorse hairs, their blades oblong, Ib length of 
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petioles, 3—5 cm long, 2—3 cm wide, nearly uniformly tapering at both ends, 
acute, flat, with 1 distinct nerve, with uniform, regular semi-spreading 

downy hairs above and beneath; cauline leaves lanceolate, sessile, 5-8, 

antrorse, acute, 2—4cm long, 0.4—1.0 cm wide, also with soft downy hairs 

above and beneath. Inflorescence small, with 1 terminal bifurcation and 

sometimes 1—2 short lateral branches from axils of upper leaves; axes and 

pedicels tomentose; racemes short, 2cm long, reaching 5 cm and loose in 

_ fruit; pedicels 3—5 mm, erect; calyx not very densely lanate, 6 mm long, 
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8mm in fruit, with linear obtuse lobes; corolla violet, 8—10mm long, its tube 

as long as calyx, the lobes oblong-spatulate, obtuse, ca. 4mm long, erect; 

scales replaced by crescent-shaped folds; anthers oblong, 3 mm long, obtuse, 

slightly sagittate at base, filaments half as long; style filiform, strongly ex- 

serted from corolla; stigma a dot; only unripe fruit seen; nutlets winged, 

smooth on disk; wing (easily distinguishable) appears finely toothed. 

High mountain belt, ca. 3,000 m, stony slopes. — Centr. Asia: T. Sh. 

Endemic. Described from Fergana Range (Kugart Pass, end of flowering, 6 VIII 

1895, Korzhinskii, No.3833), Pam.-Al. (Alai Range opposite Fergana 

Myshelai-Dzhalau, flowers 6 VII 1938, anonymous). Type in Leningrad. 

Note. Resembling R. oschensis in pubescence and shape of leaves 

but sharply distinguished by lack of real scales and broad, obtuse corolla 
lobes. From R. oblongifolia it differs in the smaller leaf blades (2—3 

times smaller than in R. oblongifolia), non-branching low stem and 

smooth disk of nutlets. On the young ovary it is difficult to judge if the 

mature wing is toothed, as in Echinorindera or nearly entire as in Eurindera. 

Probably it resembles the latter, as in the smooth disk. Our species is 

distinguished from all other Eurindera by the thick persistent pubescence; 

it may be a crossing of R. cyclodonta (i.e., Eurindera) X Lindelofia 
stylosa or L.olgae. On Myshelai-Dzhailau one flowering specimen was 

collected as well as narrow-leaved specimens more like L. olgae, but 

markedly downy. These specimens cannot be referred to any of the known 

species of Lindelofia: inthe herbarium Zakirov determined them as 

L. pamiro-alaica Zak., but there is no proof of this in the fruit. 

Genus 1225. BILEGNUM* Brand. 

Brand in Fedde, Repert. XIII (1915) 549 et in Pflanzenr. IV, 252 (1921) 54, tab. I, f. W. 

Calyx divided to base into linear-spatulate obtuse lobes only slightly 

elongating in fruit. Corolla tubular, small, bluish, the erect, indistinct, 

slightly zygomorphous limb, with ovate-rounded, completely obtuse, lobes 

ie length of tube, one wider than the rest; scales in lower part of tube small, 

oblong, obtuse. Anthers exserted 2—3 mm beyond lobes of corolla; filaments 

thin, inserted between scales; anthers small, oblong, less than 1 mm long; 

style slightly exserted,stigma capitate. Nutlets rather small, 10—12 mm 

across, compressed, rounded (with wing), ovoid disk smooth, glabrous, with 
broad (3—4mm) membranous slightly inward curved wing with double margin, 
strongly inward curved inside, large-toothed, nearly entire outside. 

Note. A monotypic genus of NE Iran acknowledged only by Brand. 

Boissier included itinMattia and Kuznetsov in Rindera, neither attaching 

* From the Greek bi — two, legnum — margin. Nutlets with margin of wing double. 
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any significance to the exserted stamens (as in Solenanthus) and the 
double margin of the wing. The latter character was not even noted by 

Boissier. Its distribution area is separated from the related sections 

(Paramattia in the west, Pseudomattia in the east) of Rindera. In view 

of this I accept Brand's genus. 

1. B. bungei (Boiss.) Brand. l.c. (1915) 550 et lic. (1921) 54. — 
Mattia bungei Boiss. Fl. or. IV (1875) 274.— Rindera bungei 
Gurke in Engl. — Pr. Pflanzenf. IV, 3a (1897) 106; Kusn. in Tr. Bot. muz. 
35, Table III, Figure 5 (corolla); Bornm. in Beih. Bot. Centralbl. XXXIII, 
304, 5 

Perennial; plant forms low, compact, nearly woody tufts owing to the 

numerous, short, compactly appressed branches of the robust dark caudex; 

root short, thick, rosettes of sterile shoots from spices of caudex numerous, 

white-gray, appressed to ground and caudex, narrow-leaved; leaves 4—5 cm 

long, 3—5 mm wide, lanceolate-l'near, acute, white-tomentose or grayish, 

sometimes sericeous, half-folded; stems low, 8-10 cm high, simple, with few 

shorter sessile linear white-tomentose leaves, terminating in loose corymbs 

of 2—3 short scorpioid cymes erect in fruit; pedicels (in fruit) thin, long, 

to 1.5cm,erect,hairy-downy. Lobes of tomentose calyx linear-spatulate, 

obtuse, to 5mm long in fruit; corolla 7 mm long, tubular; in lower part of 

tube small scales; stamens markedly exserted; wing of nutlets slightly 

bluish, its double margin ca. 1—1.5mm wide, gynophore strongly pyramidal. 

June—July. (Plate XXIX, Figure 2.) 
Stony sections in subalpine belt (tragacanths).— Centr. Asia: Mtn. Turkm. 

(peak of Chapan-Dag Mountain), Gen. distr.: NE Iran. (near Shahrud). 
Described from Shahrud. Type in Leningrad and Geneva. 

Note. A rocky-stony, subalpine xerophyte with woody caudex forming 

cushions resembling those of Gypsophila aretioides and others. A 

very characteristic type of the high, stony plateaus of Iran. Very rare and 

sparse in NE Iran (Khursan). 

Genus 1226, PARACARYUM* Boiss. 

Boiss. Diagn. XI (1849) 128; Fl. or. IV, 253.— Omphalodes sect. Paracaryum § 1. DC. 

Prodr. X (1846) 159 et Mattia §3, l.c. 169, ex parte.— Paracaryum et Mattia strum Brand 

in Pflanzenr. IV, 252 (1921) 45 et 54. 

Calyx divided nearly to base into narrow lanceolate lobes slightly accres- 

cent in fruit (mainly inlength), extended by downward growing bases of nutiets; 

corolla violet, its short cylindrical tube as long as or slightly longer than 

calyx, the funnel-shaped limb as long as or longer than tube, with very obtuse, 

ovate lobes, obliquely curved upward; scales in throat more or less developed, 

mostly square, rarely elongate; stamens on very short filaments or sessile, 

included in corolla tube, not reaching beyond scales; anthers oblong, obtuse; 

style often short, not protruding from flower. Nutlets dorsoventrally com- 

pressed, their margin with broad strongly concave wing almost forming a 

* From the Greek para — close,nearby; carya — nutlet. 
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sac leaving disk of the nutlet hardly visible or wing broad, flat as in Rin- 

dera; in annual species wing sometimes narrow, Slightly curved; wing 

always denticulate or entire; ripening nutlets growing downward,depressing 
sepals; hence style on high-pyramidal gynophore entirely visible even in 

ripe fruit; cicatrice lanceolate-oblong, occupying large part but not the base 

of the ventral aspect (of the seeds). Usually distinguished from Rindera 

by the stamens not exserted from the corolla and by the funnel-shaped, 

not tubular corolla; but all these genera converge very strongly through 

sections Pseudomattia and Paramattia of Rindera, and Macro- Mattia- 

strum of Paracaryum. About 20 species. Almost exclusively in the 

Iranian ancient Mediterranean province. 

~ 

Tips Perennial, at least biennial plants. Nutlets 5—10(12)mm across. 

Flowers 4—15mm long. Stems 10—60cm high, rather thick. 

Radicalileavies presenten (viountaim plants) ues es) 2. 

+ Delicate annual plants, flowers very small, ca. 2 mm, fruit 

small,3—4mm long. Stems 5—14cm high, usually considerably 

branching. Lowermost leaves spatulate-lanceolate. Hairs on 

upper side of leaves borne on tubercles. (Deserts). (Section 
Mieroparacary Umi) erent. cream attr at eacin ee mae Say tea eas pie ter 20. 3 8. 

2. Corolla large, 10—15 mm long, deep red; stamens between very 

long, lanceolate-linear with short obtuse lobes, scales in throat, 

with 2 small lateral teeth at middle and long-subulate upper 

589 half, anthers in campanulate part of limb; style long, markedly 

exserted from corolla (section Macromattiastrum). Gray- 

tomentose plant, with lanceolate leaves. Wing of nutlets, disk 

aculleate., (Caucasus, nearmhurkish border). ssa eee een eee 
BS at cent EEN ey SUMMING. beara 1. P. incanum (Ldb.) Boiss. 

"P Flowers small, 3—6 mm long; scales small, not longer or 

slightly longer than wide, nearly rectangular, vertically or 
horizontally elongated, with truncate 2-lobed apex, sides 

edentate. Stamens rarely exserted from throat, often in 

corolla tube; style like anthers, not markedly protruding 

from: corolla vorteniviery (SHOGE. ol). ie) ois, tea ol ee ole eee ee 3. 

3. Wing flat, not curved inward and not forming sac (Section 

Modestomattiastruma) i 50.620 00c meh, iP ia nell 9) ese as 4, 
ate Wing curved inward, disk of nutlet visible through resulting 

envelopes, margin of wing acutely fine-toothed, nearly 

appressed to disk, with callous-like thickening. Flowers 

purple-red, small, 4—5 mm long; anthers and style enclosed 

in corolla tube. Stems erect, branching, with brist hairs; 

leaves lanceolate. Racemes (in fruit) loose. Biennial plants. 
(GMai-ansicaucalsia an) ie kate eee 7. P. strictum (C. Koch) Boiss. 

4, Flat wing more or less distinctly toothed; disk of nutlet 

usually prickly, rarely smooth. (Series Lophoptera) ........... 5. 

+ Flat wing entire, edenticulate, disk smooth (confined to 

Kopet;Dagh) (Series) Holoptera) sn sie <ee toate eee vip 
Ne Corolla 2—3 mm long, blue-purple, sometimes nearly blue; 

anthers and style in corolla tube. Pedicels very short, in 
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lower fruits 2—3 mm long, median and upper fruits subsessile, 

nutlets 5-10 mm across, disk spinous, the wing with spiny teeth. 
huies Goannisin, mor lone, Ikierrvielle, (UPevoaie ence 6 56 oe oc eo ce 
RT AMER sie da bee oie ae Ree 5 4, P, himalayense (Klotzsch) C. B. Clarke. 

ats Corolla 4—6 mm long. At least the lower pedicels long, 
SILC) (CSS) saaNaawee' em enoe Oye =") Aa en VAR ce CORN Sa Ree en) oe UE) Para 6. 

6. Disk of nutlet prickly. Pedicels 1—1.5 cm long, with appressed 

hairs. Corolla bluish, 4—5 mm long; anthers on short filaments 

in throat; style exserted from corolla tube, nearly protruding 

from limb. Scales longer than wide. Biennial, sparsely bristly- 

hairy. Leaves lanceolate. (SEitinransecaucasia) uss aie flamenco cde 

Susy, cmek oNaitaus Goce Momemetton at cee ts SOB} A Gree pone seen ealeb cider bhank Mbactenbamnie 
as Disk smooth. Pedicels Breeton, the lower 8mm, the upper 

2—4 mm long, completely spreading-villous. Corolla dark red, 

6 mm long; anthers and style in corolla tube. Scales larger, 

590 oblong, 1.5mm long. Perennial low plants with spreading soft 
villous hairs. (Centr. Asia, Kara-Tau).... 3. P. karataviense Pavl. 

Te Nutlets rounded, 10—14mm across. Leaves and stems greenish, 

with sparse hairs. Stem usually 15—40 cm high, strongly branching, 

leaves lanceolate. Fruiting racemes many, loose. Biennial 

plants in semi-desert mountain belt. (Kopet Dagh) “rope shlleylpre cielo emma es 

SU OLON nbs oC con emOnD Ss OGcn on omer es i. - Owe. tuncomanicum! Bornmeet, oint: 
ar Nutlets 6—8 mm long, ovoid. Leaves and stems with appressed- 

gray to ash-gray hairs. Stems thin, subfiliform, 10—20 cm high, 

nearly simple. Leaves lanceolate-linear. Fruiting racemes 

very few (1—2), short (2-3cm). Fruiting racemes. Perennial, 
cespitose plants) of subalpine belt.).(Kopet Dagh) 95 "i. ay. - a... 
OG ICING, ©. FonnON by Came iphnce CHIE RC RG CORN tis Seca iGh cc tot a amr 6. Pe gracile sezernjak. 

8. Wing, often in all 4 but at least in 2—3 nutlets of a fruit, 

inflated, inward curved, finely callous-dentate as in Eupara- 

caryum (see above, 3+) but fruit smaller, (with wing) 4—5 mm 
across, disk often thin-prickly, wing undulant or also papillate- 

dentate. Fruit on distinct pedicel, recurved. (Deserts of Kyzyl 

Kumayand pAd-aluarcayiGorno iBadaldisiaan)) welneeie «lien nel ei enaetenen ane 
Brig AREY 2S, ar ei ta ROT cart | eo 8. P. intermedium (Fresen.) Lipsky. 

+ Wing narrow, dentate, flat or slight concave, sometimes reduced 

to rim. Disk strongly prickly, nutlets ca. 3mm long. Fruit 

subsessile. Racemes very long, stem markedly reduced (Kyzyl 

Kum and Gorno-Badakhshan) ......... 9. P. bungei (Boiss.) Brand. 

Section!l. MACROMATTIASTRUM (Brand) M. Pop. —Generis Mattiastri 
sect. 1 Macromattiastrum Brand in Fedde, Repert. XIV (1915) 150 et in 
Pflanzenr. IV, 252 (1921) 55.— Sect. Il. Mattiastrum ++ Boiss. Fl. or. 

IV (1875) 260.— Corolla 8—15 mm long. Scales linear, very jong. Stamens 

inserted in throat; anthers included, not reaching the short- obtuse lobes. 

Style exserted. Wing flat, not curved inward. This section is very close to 

Rindera particularly to its first three sections, from which it differs only 

in the elongate scales. It could be ranked as a genus or as a Section of 

Rindera. 
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2—Bilegnum bungei (Boiss.) Brand; 1—Paracaryum laxiflorum Trautv.; 

3—Paracaryum bungei (Boiss.) Brand. 

PLATE XXIX. 
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1. P. incanum (Ldb.) Boiss. Fl. or. IV (1875) 262; Kuzn. in Mat. FI. 
Kavk. IV, 2, 152.— Mattia ineana Ldb. Fl. Ross. III (1847) 173.— 
Mattiastrum incanum Brand in Fedde, Repert. XIV (1915) 151 et 

in Pflanzenr. IV, 252 (1921) 57. 

Perennial; root thin, vertical; stem 30—40 cm high, single, robust, erect, 

gray-tomentose, often branching above, rarely from base; radical leaves 

early dying, oblong-lanceolate, tapering to long petiole, to 10 cm long, to 

1cm wide, acute; cauline leaves numerous, lanceolate, the lower tapering to 

base, the upper sessile, all leaves acute, grayish- or white-tomentose, flat, 

1l-nerved. Inflorescence corymbiform or, if many lateral branches present, 

corymbiform-paniculate; scorpioid cymes rather dense, few-flowered, in 

fruit strongly elongate, erect, spreading sideways, nearly leafless; pedicels 

as long as calyx, strongly elongating, to 2—2.5 cm in fruit, erect; calyx white- 

tomentose, 7—8 mm long, with lanceolate acute lobes; corolla dark purple- 

red, 10—15mm long, tube cylindrical, slightly shorter or as long as calyx, the 

limb campanulate with short lobes, a= fo length of limb, ovate-rounded, 

obtuse; scales in throat, elongate (4—5mm), lanceolate-linear, with thin 

acute apex a5 the length of scale above lateral gibbosities; filaments short, 
inserted slightly below scales; anthers linear, elongate, 4—3.5 mm long, 

slightly sagittate at base, obtuse; style filiform, protruding from corolla 

for 5—6 mm; nutlets with rounded wing, ca. 12 mm across ovoid disk with 

sparse short thin prickles; membranous wing flat, as wide as disk, finely 

spinous-dentate; style long, persistent. June. (Plate XXXI, Figure 3.) 

Stony slopes. — Caucasus: W. Transc. (near Turkish border). Gen. distr. : 

As.-Min. (northeast part of Asia Minor west to Angora). Described from 

Transcaucasia (Nordmann). Type in Leningrad. 

Section 2. MODESTOMATTIASTRUM (Brand) M. Pop. — Generis Mattia- 

stri sect. 2 Modestomattiastrum Brand in Fedde, Repert. XIV(1915) 

152 et Pflanzenr. IV, 252 (1921) 60.— Sect. II Mattiastrum + Boiss. FI. 
or. IV (1876) 257. — Corolla small, 2—6 mm long, usually dark, purple. 
Scales rectangular, elongating upward or sideways, not linear, obtuse, usually 

2-lobed, papillate. Filaments short, anthers 1—2 mm long, oblong or slightly 

protruding or hidden in tube. Style short, in corolla tube or hardly exceed- 

ing corolla limb. Wing of nutlets flat. 

Series 1. Lophoptera M. Pop.— Wing dentate, teeth with spines. 

2. P. laxiflorum Trautv. in Tr. Bot. Sada, III, 2 (1875) 274; Kuzn. in 
Mia, JM, IKenwik, IW, 2, Wile iBseemel aim IPilamgeme, IW, 2525, D2. 

Biennial; root thin, vertical; stem usually single, erect, 20—40 cm high, 

branching from middle or base, with declined branches, spreading below, 

with sparse bristly villous hairs, above with semi-appressed thin hairs, 

grayish; radical leaves drying at fruiting, oblong or oblong-lanceolate, nearly 

obtuse undulant, tapering to long bristly petiole, gray, with spreading hairs, 

5—8 cm long; cauline leaves broadly lanceolate, short, 2—5 cm long, short- 

acuminate, the lower tapering to petiole, the upper sessile, gray with sparse 
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semi-spreading hairs. Inflorescence paniculate, scorpioid cymes apparently 

dense, but after flowering and in fruit very loose, elongate, erect, leafless: 

pedicels gray-downy, as long as calyx, the lower to 1—1.5 cm in fruit, erect; 

calyx gray, its lobes oblong-linear, in flower lanceolate, obtuse, calyx 

recurved, to 5—6 mm in fruit; corolla blue-purple, 4—5 mm long, its tube 

shorter than calyx, the limb short (shorter than tube) campanulate, divided 

nearly to throat into semi-rounded short lobes; anthers inserted in throat 

on very short filaments, nearly exserted from corolla; oblong, 2—1.5 mm ~ 

long, scales elongate, rectangular, with 2-lobed papillate obtuse apex, nearly 
2mm long; style nearly exserted; nutlets ovoid, 9-10mm long, disk with 

sparse anchorlike prickles, one row along median line of disk forming a 

semblance of a keel; wing nearly flat, as wide as disk, with callous-thickened 

dentate margin, flat part of wing slightly curved inward, sometimes not so; 
wing and sides of nutlets smooth; style persistent. June. (Plate XXIX, 

Figure 1.) 

Stony slopes of mountain belt (1,500 m).— Caucasus: S. Transc. (Akhal- 
kalak region, village of Khondo). Gen. distr.: Arm.-Kurd., beginning at the 

Soviet-Turkish border: Artvin, Kaguizman, Kars to Erzerum). Described 

near Erzerum. Type in Leningrad. 

Note. Very close to P. leptophyllum (DC.) Boiss., which also 

appears to have been described from Erzerum (Aucher-Eloy, No. 2281-vidi), 
though I believe it was another species with thin stems, narrow linear 

leaves and smaller fruit with less prickly disk and less dentate wing. The 

type seen by me had the lower axillary branches almost entirely bitten off 

and was not typical. 

3. P. karataviense Pavl. ex M. Pop. sp. n. in Addenda XVIII, 627. 

Perennial; root thick, woody, branching at apex, with decumbent thin 

branches; radical leaves spatulate-lanceolate-linear, acute, 4—5 cm long, 

tapering to petiole, cauline leaves lanceolate, sessile, slightly undulant, all 

leaves with spreading soft hairs; stems 10—20cm high, robust, few, villous, 

with few short apical branches. Scorpioid cymes compact, in fruit elongate, 

loose, erect, leafless; lower pedicels to 8mm longer than calyx, the upper 

much shorter, spreading-villous, erect; flowers rather large, black-violet, not 

blue; calyx 3—4 mm, in fruit to 6 mm long, its lobes lanceolate, acute or 

obtuse, with naked apex; corolla black-violet, medium-sized, its tube thick- 

cylindrical, slightly shorter than calyx, 3mm long, limb as long, broadly 

campanulate, lobes nearly semi-rounded; scales large, 1.5mm long, oblong, 

black, papillate; stamens included in corolla tube, anthers oblong, ca. 2mm 

long, on very short filaments; style thick, short, 2mm long; nutlets (when 

semi-ripe) with smooth disk and sides, their wing narrow, straight with 7 

anchorlike spines on each side, ripe nutlets apparently 10mm across, style 

3—4mm long. May—June. 

Stony (shaly) peaks and slopes in mountain belt. — Centr. Asia: T. Sh. 
northwestern part of Kara-Tau mountains. Endemic. Described from 

Kara-Tau mountains. Type in Moscow. 

Note... This species is close to the preceding, and yet a more brachy- 

morphous type of the genus, with stamens and style included in the corolla 

tube, but still longer appendages. It is readily distinguished from P. hima- 

layense by flowers twice as large, black corolla, spreading hairs and 

smooth disk of nutlets. 
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4, P. himalayense (Klotzsch) C. B. Clarke in Hook. Fl. Brit. Ind. IV 

(1885) 162; Lipsky in Tr. Bot. Sada, XXVI, 2, 485.— Mattia hima- 

layensis Klotzsch in Bot. Ergebn. d. Reise Prinz Waldem. (1862) 94. — 
Mattiastrum himalayense Brand in Fedde, Repert. XIV (1915) 
156 et in Pflanzenr. IV, 252 (1921) 65.— P. emiri M. Pop. Descr. pl. 
Duck. (1916) 66; atab, 16. — les: Klotzsch, Ib cy tab, 64) )Gurkenin Helge 
ie, IPdererceran, IW, Sa, i, “2A, IO Breciacl, Ic, (OPI) & iO, lLOs 
Me Pops, (Ops) Cites hableliG? 

Biennial; root thin, vertical; stems 20—40 cm high, usually few from 

one root, ascending or erect from base, robust, semi-spreading or spread- 

ing with short bristly hairs, grayish, sometimes whitish, with long ascend- 

ing branches nearly from base; radical leaves dying at fruiting, spatulate 

to oblong-lanceolate or lanceolate, obtuse, tapering to petiole, 5—8 cm long; 

cauline leaves lanceolate, short, 2—4 cm long, the upper sessile, the lower 

tapering to petiole, 0.5—1 cm wide, acute, with semi-appressed bristly hairs 

without tubercles, grayish. Inflorescence paniculate, loose; scorpioid 

cymes very early elongating, becoming straight, 5—10(15) cm long, some- 

times more compact or very loose, leafless; flowers and fruit subsessile, 

rarely pedicels 2—3 mm long in lower part of scorpioid cymes; flowers 

very small, calyx ca. 1mm long, downy, with oblong rounded obtuse lobes, 

in fruit to 3mm long, recurved; corolla 2—2.5 mm long, blue-purple, nearly 

blue, its tube less than 1mm, shorter than calyx, the limb rather broad, 

broadly campanulate, to 2—2.5 mm wide, with short semi-rounded lobes; 

scales small, nearly square, slightly protruding from throat, papillate; 

anthers sessile in corolla tube, ca. 0.5mm long, oblong; stigma not ex- 

serted from throat of corolla; nutlets 5—10mm across, rounded-ovoid, 

their disk with sparse short prickles-tubercles, sometimes with spines 

resembling a median keel and then with anchorlike heads; wing very flat, 

with bluish dentate margin with callous-like, often inward curved spines 

on teeth; style ca. 1mm long. (Plate XXX, Figure 1.) 

Stony slopes of mountains, 1,5000—1,000m, rarely in semi-deserts. — 

Centr. Asia: Pam.-Al. (mainly in southwestern very rarely in eastern 

part, especially in Alai Range). Gen. distr.: Hindu Kush, northwest 

Himalayas, W. Tibet. Described from the Himalayas (Hofmeister), exact 
locality not known. Type in Berlin? - 

Note. This species grows in a large part of the southeastern (eastern) 
region of the distribution area of the genus, the center of which lies in the 

Armenian-Kurdistan district (East Mediterranean Province); the other 
species P. tibeticum C.B. Clarke, is very doubtful. Judging from 

Brand's description it does not appear to differ from our species except in 

the smaller size of the nutlets (4mm across), sometimes borne on stalks. 
As a widely distributed species P. himalayense is very variable: its 

pubescence is stiff, spreading, or more or less appressed, gray; sometimes 

(P. emiri) the plant is green, with corolla variable from blue-purple to 

nearly sky blue, the nutlets are 5mm to 10mm long, sometimes the lower 

fruit has a distinct pedicel and the fruiting racemes are more compact, or 

elongate and loose. 

Series 2. Holoptera M. Pop.— Wing entire, disk smooth. 



5. P. turcomanicum Bornm. et Sint. in Beih. Bot. Centralbl. XX 

II (1906) 193 et in Fedde, Repert. (1912) 420.— Mattiastrum tur- 
kestanicum Brand in Fedde, Repert. XIV (1915) 155 et in Pflanzenr. 
IW DBD (usa) 

Biennial; root thin, vertical, usually producing few stems, sometimes 

with few (to many) rosettes; plant greenish, with sparse appressed down; 
stems 15—40 cm high, ascending or erect from base, thickish, subglabrous 

especially below, with very sparse appressed short down above, in weak, 

dried specimens rarely the whole stem and leaves downy, slightly grayish; 

radical leaves spatulate-lanceolate, obtuse, tapering to more or less long 

petiole, blade greenish, faintly downy, very rarely (in dried individuals) 
narrower, with grayish down, 1-nerved, 5—8 cm long, to 1—1.2 cm wide; 

cauline leaves few, mainly in lower part of stem, lanceolate, reduced, flat, 

subglabrous, acute; median leaves 2—4 cm long; branches of stem usually 

profuse, oftenlong, obliquely ascending from baseofstem. Scorpioid cymes 

leafless, 2 atapex of stem and at ends of lateral branches, forming paniculate- 

corymbiform inflorescence, very loose, early straightening and elongating to 

15cm; pedicels longer than calyx, downy, to 2—3 cm long in fruit, thin, erect; 

calyx ca. 3mm long, in fruit to 5—6 mm long, short-downy, with linear obtuse 

lobes; corolla dark purple-red, ca. 4mm long, tube 2mm long, shorter than 

calyx, limb campanulate, 2mm long, cut for 4 into semi-rounded lobes; 

scales nearly square, ca. 1 mm high, papillate, with distinctly 2-lobed upper 

margin; anthers sessile in corolla tube, oblong, hardly exceeding 1mm long; 

style short, 1.5mm long; nutlets 9-11mm across, rounded (with wing), 
slightly inflated along ovoid disk, smooth, glabrous; wing as wide as disk, 

flat, slightly undulant, entire; style exserted, 2—4 mm long. (Plate XXX, 

Figure 3.) 
Stony slopes and gypsiferous, Tertiary- Cretaceous rocks in semi-desert 

belt.— Centr. Asia: Mtn. Turkm. (Kopet Dagh, west and central). Endemic. 

Described from Ashkhabad vicinity. Cotype in Leningrad. 

Note. Slightly variable in width and pubescence of the generally greenish 

leaves and in size of fruit. The type specimens are very large-fruited (fruit 

to 14mm across), usually fruit ca. 10mm in diameter. In Iran and Asia 

600 Minor there appear to be no species close to this. Only the Kopet Dagh 

P.gracile Czernjak. is somewhat close to P.turcomanicum, and has 
little in common with P. himalayense. 

6. P. gracile Czernjak. in Fedde, Repert. XXVII (1930) 277. 

Perennial; root thick, dark, short, multicipital, with short woody branches; 

plant nearly cespitose, with numerous rosettes and several thin fertile stems, 

appressed-gray (ash-gray), not sericeous; radical leaves lanceolate-linear, 

3—7 cm long, short-acuminate, gradually tapering to more or less long petiole, 

flat, l-nerved; stems thin, subfiliform, gray, 10—20 cm high, erect or ascending, 

with very few (to 5) short lanceolate linear upper leaves and impoverished 

inflorescence of 1 (rarely 2) terminal scorpioid cyme on leafless stem. 

Scorpioid cyme capitate at first, later straightening but short, not longer than 

2—3 cm, spreading above; pedicels very short, gray, the lower elongating to 

5—7 mm in fruit; calyx to 2mm long, gray, the lanceolate obtuse lobes oblong, 

recurved and slightly accrescent in fruit; corolla 3—4mm long, as wide as 

limb, purple (blue-violet), the tube as long as calyx, the limb funnel-shaped, 
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with ovate-rounded lobes; scales in throat ovoid-rounded, small, less than 

1mm long (0.5—0.8mm); stamens attached to middle of corolla tube, 
extending to base of scales, 1mm long, oblong, obtuse; fruit seen only 

semi-developed and then disk smooth, wing narrow, entire, slightly undulant 

flat; nutlets quite ovoid, 6mm long; wing less than 1mm wide; style per- 

sistent, spreading, 2-3mm long. June. (Plate XXXI, Figure 2.) 
Subalpine belt of tragacanths. — Centr. Asia: Mtn. Turkm. (Ak-Dag, - 

Razarash Mountain). Endemic. Described from Razarash Mountain. Type 

in Leningrad. 
Note. Although owing to the lack of ripe fruit this species is dubious, 

it is evidently close only to P. turcomanicum, appearing to be its high- 

mountain derivative. 

Section 3. EUPARACARYUM Boiss. Diagn. XI (1849) 129; Fl. or. IV, 
253, ex parte (spec. annuis excl.); Kuzn. in Mat. Fl. Kavk. IV, 2, 149, 
ex parte. — Genus Paracaryum s.s. Brand in Pflanzenr. IV, 252 (1921) 
45 ex parte (species 8—13). — Wing of nut inflated, inward curved on dorsal 
areola surface into open sac leaving disk visible. Margin of wing recurved, 

usually thickened, callous-dentate. Flowers usually small, brachymorphous. 

Perennials or biennials. 

601 7. P. strictum (C. Koch) Boiss. Fl. or. IV (1875) 256; Kuzn. in Mat. 
My havik. Vey 2. 50 sBrandmnveilanzenrs Va 2o2.0 004. «Ola plabase@rarers 

stricta C. Koch in Linnaea XVII (1843) 302 et XXII (1849) 646.— Para- 
ecaryum hirsutum (DC.) Boiss. Diagn. XI (1849) 130; Brand, 1. c. 
51, — Omphatodes hirsuta DC. Prodr., (1846) 159, —  Pamarcamsy,um 
undulatum Boiss. Diagn. XI (1849) 129.— P. sintenisii Hausskn. ex 

Bornm. in Beih. Bot. Centralbl. XX, II (1906) 191; Brand, l.c. 51.— 
Py Gugulos um) Kusnel ics 140 non) Boiss. nec) Ohnipih aliod els iimauiesus 

WO} €L) IDXCo = Se IBY NAVE, Nh 53% IA eh, = Jee}, 2 Isler, IML, Came, INO, LS© 

(under P. rugulosum "Boiss": ). 
Biennial; root thin, vertical; stems 20—50 cm high, often single, erect, 

with spreading bristly hairs, with declined branches from middle or below; 

radical leaves dying at fruiting, spatulate-lanceolate or oblong-lanceolate, 

gradually tapering to 5—10 cm long petiole, with spreading bristles, often 

undulant, rarely flat, short-acuminate or nearly obtuse, 1-nerved, 0.5—1 

(1.5) cm wide in widest part, usually sparsely villous, greenish, rarely 
gray, more densely villous; cauline leaves lanceolate or lanceolate-linear, 

more or less numerous, marginal hairs as in the radical leaves, more or 

less long-tapering to base, upper leaves sessile, acute, the uppermost to 

1—1.5 cm long, linear, narrower on branches of inflorescence. Inflorescence 

usually loose-paniculate owing to sparse lateral branches, usually with 2 

additional terminal scorpioid cymes; even young cymes very loose, elongate, 

straightening and much elongating in fruit, fruit more or less strongly 

shifted, especially in the ash gray, narrow-leaved form, leafless; pedicels 

short, downy; shorter than calyx, fruiting pedicels erect, shorter than fruit, 

the lowermost sometimes as long as fruit; flowers small, calyx ca. 2—3 mm 

long, ash gray-hairy, the lanceolate acute lobes to 5mm in fruits; corolla 

dark purple-red (sometimes blue purple?), 4—5 mm long, funnel-shaped, 
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the tube shorter than calyx, limb campanulate, as long as calyx, with short 

ovate-rounded lobes; anthers sessile in corolla tube, 1.5mm long; scales 

ca. 1mm long, nearly square, their apex 2-lobed, thickened, inflated; style 

very short, not exserted from corolla tube; nutlets ca. 6mm long (5—7 mm), 
with vesicularly swollen curved wing, with dentate margin, the teeth unarmed, 

disk (inside vesicle) smooth or with thin sparse prickles or tuberculate, 

nearly flat but with straight smooth crest; dentate curved wing sometimes 

with finely prickly margin; style short, 1—2mm. May—June. (Plate XXXI, 
Figure 1.) 

602 Stony slopes and taluses, 1,000—1,500m.— Caucasus: S. Transc. (along 

Araks, in Armenia and Nakhichevan ASSR). Gen. distr.: Iran. (NW), 
Arm.-Kurd. Described from Araks, Armenia. Cotype in Leningrad. 

Section 4. MICROPARACARYUM M. Pop. sect. n.— Paracaryum 

sect. Euparacaryum (ex parte, quoad species annuas) Boiss. Fl. or. 
IV (1875) 256; Brand in Pflanzenr. IV, 252, 47.— Omphalodes sect. 
Paracaryum § 1 (ex parte, quoad species annuas) DC. Prodr. X, 159.— 

Low annuals of desert habitats. Flowers very small, ca. 1—2mm long. 

Nutlets small, 2—3 mm long or wide, with wing varying in shape. P. micro- 

carpum Boiss. and P. salsum Boiss. from Iran should be included in 

this section in addition to our species. 

Series 1. Physodes M. Pop. — Wing inflated, incurved, resembling a sac 

with opening as in Section Euparacaryum but nutlets much smaller. 

8. P. intermedium (Fresen.) Lipsky in Tr. Bot. Sada, XXVI, 2 (1910) 487; 
Brand in Pflanzenr. IV, 252, 47; Thell. in Mém. Soc. sec. nat. et math. 

Cherbourg, XXXVIII, 420.— Omphalodes intermedia Decne. in Ann. 

Sc. Nat. 2 sér. II (1834) 255—-256.— Cynoglossum intermedium 
Fresen. in Museum Senckenberg. I (1834) 169 et in Ann, Sc. Nat. 2 sér. II 
(1834) 47.— Omphalodes micrantha DC. Prodr. X (1846) 159. — 
©; papillosia DC. lc. 159:— ©. physiodes Bge. in Mem. Acad. Sc. 

Peétersb. sav. étrang. VII (1854) 414.— O. glochidiata Bge. l.c. 413. — 
Paracaryum micranthum Boiss. Diagn. XI (1849) 129 et Fl. or. IV 
(C73) DENS). 

Annual; plants poorly pubescent, thus usually greenish (dark green); 

stem erect, 5—15cm high, thin, usually branching with few or many spreading 

branches sparsely bristly with hairs spreading below and shorter and 

appressed above; cauline leaves (radical leaves absent) usually spatulate- 

lanceolate, rarely spatulate-linear in the lower part of stem, more or less 

tapering at base, 1—3 cm long, obtuse or short-acuminate, upper leaves 

reduced, linear, acute, few, all leaves flat, greenish, sparsely spreading- 

bristly, bristles at upper surface with small tubercles at base, rarely leaves 

somewhat grayish with denser pubescence. Cymes one or two terminal 

at apex of stem, branching individuals with additional cymes on branches 

so that when branching from base plant appearing broom-shaped, all cymes 
605 soon straightening and elongating, usually suberect, all leafless; pedicels at 
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2—P. gracile Czernjak.; 1—Paracaryum strictum (C. Koch) Boiss.; 

38 —P.incanum (Ldb.) Boiss. 

PLATE XXXI. 
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first short, downy, as long as calyx, elongating in fruit, the lower as long 

as fruit, drooping, the upper (and sometimes all) remaining shorter than 

fruit; calyx very small, ca. 1.5mm long in flower, with linear-oblong, 

bristly-pubescent, obtuse lobes reaching 1—2 mm in fruit; corolla blue or 

blue-purple, ca. 2—3 mm long, tube narrow, limb campanulate, 1—2 mm 

across, the lobes obtuse, oblong, tapering at base; scales white, small, 

orbicular, ca. 0.6mm long, 2-lobed at apex; anthers 0.5mm long, ovoid, 

sessile in tube of corolla; style not exserted from corolla tube; nutlets 

vesicular-globose, ca. 2—3 mm long (without wing); disk oblong, usually 
covered with few thin spinules, rarely tuberculate, very rarely smooth; 

wing inflated, white-yellow, often turning blue at margin, strongly incurved, 

often undulant-plicate at surface, finely and thickly dentate along margin 

(inside), covered at bend outside with the same colored conical papilliform 

teeth, sometimes the posterior 1—2 nutlets without wing or only with rudi- 

mentary narrow rim; sides of nutlets usually smooth, rarely tuberculate- 

aculeate; cicatrice oblong or lanceolate, absent only in the lower part of 

ventral side of nutlet; style short, 0.1—1mm long; gynophore oblong-pyra- 

midal with nutlets hardly falling off from it. April—May. (Plate XXX, 

Figure 2.) 

Stony, rarely clayey or sandy deserts.— Centr. Asia: Kyz. K., Ar.-Kasp., 

T. Sh. (Mogol-Tau), Pam.-Al. (Upper Zeravshan — rare; Gorno-Badakh- 
shan Autonomous District, common). Gen. distr.: Iran., E. Med. (Iraq, 

Egypt, Arabia). Described from mountains inthe Sinai Peninsula. Type 

in Frankfurt-on- Main. 

Note. P. calathicarpum (Stocks) Boiss., with the posterior (those 
toward axis of inflorescence) nutlets wingless, is very common in the 

USSR. Sometimes there are 1—2 such nutlets or one nutlet does not 

develop at all and then there are only 3 with a globular-vesicular wing [sic]. 

Series 2. Pseudo-echinospermum M. Pop.— Wing narrow, like a dentate 

TEMG. 

9. P. bungei (Boiss.) Brand in Pflanzenr. IV, 252 (1921) 47.— Echi- 
nospermum bungei Boiss. Fl. or. 1V (1875) 252.— Paracaryum 
bornmuelleri Brand in Fedde, Repert. XIV (1915) 149. 

Annual; stem usually branching from base and plant broom-like in habit 

with erect cymes on lateral branches, rarely few-branched, the stem short, 

erect, a few cm high, branches elongated so that plant in fruit 10—15 cm high; 

stems and leaves bristly with short, semi-spreading hairs, plant canescent; 

leaves mainly below, on short stem, lanceolate-spatulate, gradually tapering 

at base to a more or less long petiole, sometimes lanceolate-linear, 1—3 cm 

long, obtuse or short-acuminate, the uppermost under cymes linear, small, 

all leaves rather densely bristly- pubescent, the bristles borne on tubercles 

(at least at upper surface of leaves). Cymes in fruit straightly directed 

upward, long, to 10cm, with spreading fruits, leafless; pedicels very short, 

shorter than calyx and fruit, appressed-pubescent, thickish, sometimes 

slightly curved, often the upper inconspicuous, thus fruit appearing sessile; 

calyx in flower 1—1.5 mm long, gray-pubescent, with lanceolate acute lobes 

slightly elongating in fruit; corolla blue, ca. 2mm long, with narrow tube, 
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limb narrow, small, ca. 1mm across, the lobes oblong, obtuse, tapering at 

base; scales inconspicuous, white, oblong, inflated at apex; anthers 0.5mm 

long, within corolla tube; nutlets ca. 3mm long, oblong, forming quadrilateral 

pyramid of fruit, disk oblong, rather densely but finely prickly or tuber- 

culate, with more or less narrow, dentate or sometimes subentire, flat or 

slightly concave wing at margin, width of wing very variable but not exceed- 

ing width of nutlet, usually narrower, wings variable even on nutlets of the i 

same fruit; nutlets smooth or more or less tuberculate at sides and the 

ventral side separating from the narrow high-pyramidal gynophore; cicatrice 

lanceolate, remaining free below nutlets (character of Paracaryum, in 
contrast to the winged fruits of Echinospermum); style 0.5—1 mm long, 

not exserted from tube, later arising above apices of nutlets. April—May. 
(Plate XXIX, Figure 3.) 

Stony and sandy deserts, also in desert (semi-desert) type mountains. — 

Centr. Asia: Kyz. K., Pam.-Al. (Gorno-Badakhshan Autonomous District). 

Gen, distr.: Iran., Tib. Described from the desert of C. Iran. Type in 

Geneva, cotype in Leningrad. 

Note. Boissier wrote that this species ''with the nutlets rimmed by a 

dentate wing, like E. marginatum, forms a transition from Echino- 

spermum to Paracaryum, but by all characters should be related to 

the first."' In spite of this note I am following Brand and including this 
species in Paracaryum because of the form of the attachment of nutlets 

to the gynophore (a cicatrice in the shape of a lanceolate areola) and its 
position (below the gynophore). Boissier was right in noting that this 

species is transitional from Paracaryum to Echinospermum. This 

607 species is rather common in the residual outcrops of mountains in Kyzyl 

Kum and, strangely enough, in Gorno-Badakhshan (Shugnan, Rushan and 

Vakhan) in addition to the central desert of Iran. 

Genus 1227. OMPHALODES*? Moench 

Moench, Method. (1794) 419; Brand in Pflanzenr. IV, 252 (1921) 96. 

Calyx cut for 1b or to a into 5 lanceolate or oblong, rarely linear lobes 

or teeth, in fruit slightly elongating and stellately spreading, not bending 

below, undivided base of calyx also slightly accrescent forming a small flat 

cup around nutlets. Corolla white or blue, rotate, of the short-type, with 

short tube, shorter than calyx, limb flat or slightly concave, rather broad, 

lobes spreading horizontally, short, ovate or semi-orbicular, 5-15 mm 

across. Scales in throat short, trapeziform or nearly rectangular, weakly 

2-lobed at apex, papilliform. Stamens included in corolla tube, with sub- 

sessile ovate small obtuse and not sagittate anthers, not exserted from 

behind scales (lying under them). Style short, enclosed in corolla tube. 

Gynophore small, slightly developed, low-pyramidal, with flat or concave 

faces. Nutlets compressed, oval, small, attached to gynophore by apex, 

sometimes by a large part of ventral side, growing laterally at bases 
forming altogether a flat cross if gynophore rarely higher becoming nearly 

* From the Greek omphalodes — umbilicus, owing to the shape of the fruit. 
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pyramidal, small, 3—4 mm long, smooth, without anchorlike spinules but 

sometimes pubescent, ventrally and laterally with a wing surrounding disk, 

wing either very narrow, like a rather thickened callous rim, hardly 0.5mm 

wide, or wing slightly wider and incurved on the walled side of nutlet, entire 

or dentate along curved margin; disk smooth. Cicatrice oblong-lanceolate 

or ovate or nearly orbicular, occupying more than /;—' of the ventral side. 
Style remaining thin even in fruit. Embryo erect or exceptionally curved 

inO. scorpioides. Perennial or annual small herbs, thin-appressed- 

hairy-pubescent or glabrous. Flowers and fruit in loose cymes or solitary 

on long stipes. 

Note. The genus Omphalodes as it is now interpreted consists of 

3 geographical groups of species: 1) European-Caucasian; 2) North Ameri- 

can, mainly Mexican; 3) East Asian. The members of the last distinctly 

differ from the European-Caucasian and American species, representing 

a special subgenus. The North American group of species is also very 

unique but resembles more the European-Caucasian. Some of the Mexican 

species have mesophyllous, triangular-cordate leaves and the wing of nutlets 

in some (O. aliena A. Gray) is nearly flat, the hairs villous as in Para- 

caryum. Apart from the separation of O. scorpioides into a special 

Central European section, the genus has not been subdivided otherwise. 

Brand included O. aliena A. Gray in the section Euomphalodes DC. al- 

though in all characters (even the pubescence of the sepals) it is really 

Paracaryum. 

he Perennial herbs up to 40cm high. Radical leaves remaining 

green up to fruiting, with broad blade and long petiole. Corolla 

lacey blucinathirotate lambs (iounbtalns) it wens ane ter ae eae ere es: oe 
+ Annuals, without radical leaves. Flowers smaller. (Plains) ...... 5, 
2. Radical leaves with overwintering, coarse blade, ovate or ovate- 

oblong, very acute, cordate at base, with sharply protruding, 

pinnate nerves. 1 Caulinedeavesmsessileri. s Meee «ahs Ge eS hale 

PE a Apr ARI ON AS Sn ki, ay MD ICD ee ars 1. O. cappadocica (Willd.) DC. 
+ Radical leaves with blade overwintering or not, oblong, obtuse, 

or short-acuminate, short-cuneate or truncate at base, rarely 

obscurely cordate, with inconspicuous lateral nerves. Lower 

cauline leaves distinctly petiolate (O. rupestris Boiss. s.1.) 

Orfparthyaabsenth(@: kus melt 7ompii\mo wey oe Li) eae Gel oe ae 
Bo Radical leaves with overwintering, coriaceous blade, glabrous, 

hairy only along margin. Lower cauline leaves absent. Upper 

cauline leaves 2—3, approximate below racemes. Calyx sub- 

glabrous outside, with lanceolate teeth. Corolla white, 10—15mm 

across. (Only Bzyb River in Abkhazia at 400m). ............ 
eiapis) gaits eis o te kenerremte he] omelet cl tone gal ete Tomomenon she ct ' 2. O. kusnetzovii Kolak. 

a Blade of radical leaves not overwintering, not coriaceous, rather 

densely appressed-fine-hairy on both sides, sometimes canescent. 

Cauline leaves 5—10, the lower distinctly petioled, the upper 

sessile, all more or less evenly disposed on stem. Corolla 

West: KCA pig H Slt) evry) acy aae ek Sieh dee Nimeyi at ie Melsde ieee ee Ree BOT 4, 
4, Blade of radical leaves larger, 3—7 cm to 10cm long, cuneately 

tapering to petiole, oblong. Nutlets with strongly dentate hairy 
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margin (wing). Corolla ca. 20mm across. (W. Caucasus, 

mainly limestones in the subalpine belt)---3. O. lojkae Somm. et Lev. 
ts Blade of radical leaves smaller, 2—5 cm long, more sharply 

tapering to petiole, truncate or slightly cordate at base. 

Nutlets with slightly dentate hairy margin. Corolla 10—15mm 

AACS, (1, Men Caucasian IRemee) . 565564 6 4, O. rupestris Rupr. 
oD. Embryo curved, with radicle adjacent to cotyledons. Nutlets & 

pubescent rather high-conical, their wing scarious, broadly 

incurved, entire at margin. Stem herbaceous, weak, often 

strongly branching from base. Lower leaves opposite, the 

leaves thin, oblong-obspatulate. Flowers on long pedicels, 

solitary in axils of upper leaves. Corolla blue, 5mm 

across. (European part from the western border to Kaluga 

and Moscow, in the south to N. Caucasus). (Section Mascha- 

lanthu si) @a) save: Termeni 6. O. scorpioides (Haenke) Schrank. 
1 Embryo erect as in Omphalodes. Stems erect, robust, 

whitish below, spreading-branching above. Leaves alternate, 

lanceolate, subglabrous. Flowers in leafless long racemes of 

paniculate inflorescence (at ends of branches). Corolla white. 

Wing of nutlets broad, with curved acutely toothed margin, the 

nutlets glabrous. (Sometimes in the south: Crimea, Caucasus, 

Culitivjatedeinecarsclens))r) semen nite sree ete 5. O. linifolia (L.) Moench. 

Section 1. ARCTOTERTIARIAE M. Pop.— Perennials. Radical leaves 

with large blades and long petioles, usually overwintering, rather thick. 

Flowers in differentiated leafless racemes (loose racemiform cymes), large 
or medium-sized. Calyx in fruit saucer-shaped. Gynophore very small 

(hardly developing) and nutlets growing mainly laterally, not below, thus 
forming a flat cross on calyx. 

Series 1. Vernales M. Pop.— Blades of radical leaves narrowly long- 

acuminate, coriaceous or nearly so, with markedly protruding, pinnately 

lateral nerves. Flowers medium-sized, 10—15mm across, blue. — In 

forests of mountainous countries of the ancient Mediterranean. In addition 

to the Russian species the series includes O. verna Moench (Alps) and 

O. nitida (Willd.) Hoffmg. et Link (Spain). 

1. O. cappadocica (Willd.) DC. Prodr. X (1846) 161; Ldb. Fl. Ross. III, 
167; Boiss. Fl. or. IV, 266; Kusn, in Bull. Acad. Sc. Petersb. (1908) 797; 
WMiehes JES ISseivaics (NW, 25) ILiS}s IBsee NaCl Wa Ienagerbe, INV, ASA LOts— Crypmos 

glossum cappadocicum Willd. Sp. pl. (1797) 767.— O. cornifolia 

Lehm. Pl. Asperif. 11(1818) 182.— O. wittmanniana Stev. in Bull. 

Soc. Nat. Mosc. XXIV (1851) 607.— O. caucasica Brand, l.c. 109; 
Loli alls: valoda, OWS tO. ike, s Isyeewacl, I @, MOG. fy, 1b, Ake Iain... © 

cit. (1908) Table I, Figures 2 and 4; Kolak., op. cit. Table 1. 
Perennial; rhizome rather thin and often elongating, nearly horizontal, 

flexuous, rarely reduced and then thicker, dark, firm, producing numerous 

thin adventitious roots, at apex with few heads bearing rather many radical 
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leaves and stems; stems thin, weak, 15—30 cm high, more or less strongly 

appressed-hairy, terminated by one loose cyme; radical leaves large, 

10—20(30) cm long, their petioles thin, appressed-hairy, usually longer 

(sometimes 2—3 times) than blade, the blade ovate or ovate- oblong, deeply 

cordate with closed basal notch, narrowly acuminate, overwintering, semi- 

coriaceous, with sharply prominent arcuate lateral nerves, shortly and 

finely appressed-hairy, the young blade grayish, the mature green, normally 

5—10cm long, 3—5 cm wide in fruit; cauline leaves small, 1—2 cm long, i 

(3)5—7 in number, ovate or oblong, acute, all sessile, 1-nerved, pubescent 

like the radical. Raceme of flowers at first (early spring and winter) corym- 

biform but soon elongating, loose, long, up to 15cm, one-sided; pedicels long, 

thin, pubescent, subhorizontally drooping in fruit, 2—3 cm long; calyx in 

flower covered inside and out with appressed silver thick hairs, 4—5 cm 

long, later growing patelliform, large, up to 20mm across, with ovate or 

oblong, acute teeth appressed-hairy outside and inside; corolla sky-blue, 

10—15 mm across, with small tube and rotate limb, the lobes ovate-rounded; 

scales 2mm long, trapeziform-ovate, white; nutlets small, ca. 2mm long, 

oblong, flat, pubescent or subglabrous, attached to gynophore at nearly the 

entire inflated ventral surface, at margin with low callous thickened rim 

or with narrow incurved wing aculeate-dentate at margin; disk glabrous, 

smooth; style not thickening or elongating. February—April. (Plate XXXIII, 

Figure 2.) 

Rocky and stony slopes in broadleaved forests of the southern mountain 

belt. — Caucasus: W. Transc. (from Adzharis-Tskhali in the south to 

Sochi). Gen. distr.: As. Min. (Lazistan and Cappadocia only?). Descrip- 
tions based on Tournefort's collections apparently from Cappadocia, but 

this is doubtful. Type in Paris. 

Note. We completely agree with Kuznetsov (op. cit. (1908) 786—788) 
that the typical form of O. cappadocica (with narrow, entire rim on 

nutlets — Kuznetsov mistakenly called this form O. wittmanniana Stev.) 

and the form which Brand called O. caucasica Brand (with aculate- 

dentate wing on nutlets — Kuznetsov mistakenly termed it the typical 

O. cappadocica) donot represent geographical or any other vicariousness. 

The type of nutlet and the number of cauline leaves (3 inO. caucasica, 

5—7 in O. cappadocica) are inconstant, non-correlated as displayed by 

the occurrence of var. intermedia Kusn. in which the rim of the nutlets 

is entire and low, and the leaves number 3. Our species in the western 

part of Transcaucasia is variable not only in the type of nutlets but also in 

the size of flowers, calyx and leaves, as well as the density of pubescence, 

which I believe was caused by hybridization with O. lojkae. Our species 

differs from the Alpine- Balkan O. verna Moench in the absence of stolons 

produced from the rhizome, the coarser, overwintering radical leaves and 

the slightly larger flowers. The nutlets inO. verna are the same as in 
our typical form. In habit the Pyrenean O.nitida Hoffmgg. et Link differs 

in the narrower lanceolate and cordate leaves, still apparently overwintering; 

its nutlets have an aculeate-dentate curved wing as inO. caucasica Brand. 

Series 2. Rupestres M. Pop. Blades of radical leaves obtuse or acute, 

often obtuse, mucronate, with indistinctly protruding lateral nerves, not 
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cordate at base. Flowers(corolla) sky-blue, rarely white, large, (10)15— 
20mm across. — Rocky places usually in the subalpine belt but some- 

times in forest belt of Asia Minor (and the Caucasus). In addition to our 

species the series including O. luciliae Boiss. from Smyrna region. 

2. O. kusnetzovii Kolak. in Zam. po. sist. i geogr. rast. Tbil. XIV 

(1948) 62 cum ic.; Kolak., Fl. Abkh. IV, 10. 
Perennial; rhizome apparently reduced, thickened, dark, with many thin 

adventitious roots; radical leaves numerous, coriaceous, subglabrous, 

overwintering, 10—15 cm long, their petioles glabrous, longer (to two times) 
than blade, blades oblong, coriaceous, 3—8 cm long, 2—3.5 cm wide, obtuse, 

mucronate, moré or less sharply tapering to the broad-cuneate base, 

narrowing into petiole or rounded, subglabrous, with thick bristles scattered 

on upper surface, serrate along margin, lateral nerves faintly protruding; 

stems thin, weak, glabrous, with racemes ca. 20cm high; cauline leaves 

2—3 in number, approximate at apex of stem below raceme, oblong, 3—6 cm 

long, subsessile, cordate or cuneate at base. Raceme single, sometimes 

double, short, slightly detached from the cauline leaves, rather dense, 

one-sided, leafless; pedicels drooping, with scattered appressed bristles, 

1—2 cm long; sepals lanceolate, acute, appressed-hairy mainly inside, 

glabrous outside, in flower 3—4mm long, in fruit apparently up to 10mm 

non-divided base of calyx appressed-hairy, in fruit apparently patelliform; 

corolla white (?), ca. 15mm across, with rotate limb, divided to half into 
ovate-rounded lobes; scales 1.5mm long, ovate; nutlets (judging from ovary) 

finely pubescent, with pubescent and finely toothed (?) rim. April. 
Limestones in the lower forest belt (beech-chestnut forests). — Caucasus: 

W. Transc. (Abkhazia, Bzyb Gorge, crevices of limestone rocks, 400 m, 

flowers 24 IV 1947, Kolakovskii). Endemic. Described from the indicated 

locality. Type in Sukhumi, cotype in Leningrad. 

Note. Distinguished from O. lojkae by the glabrous, overwintering 

radical leaves, cauline leaves only 2—3, sessile and approximate, by the 

dense racemes, and the smaller flowers. 

3. O. lojkae Somm. et Lev. in Tr. Bot. Sada, XII (1892) 157; XVI (1900) 
352; Kusn. in Bull. Acad. Sc. Pétersb. (1908) 798; Mat. Fl. Kavk. IV, 2, 
Ia Grosses wt lh Kavk. WL 2o2) a brand inPtlanzennr. Ve )202, 109). oles): 

Somm. et Lev. 1. c. (1900) tab. XXXV.— Exs.: Fl. cauc. exs. No. 215; 

GRF, 629 (sub nomine falso: O. wittmanniana Stev.) 
Perennial; rhizome short, dark, with numerous thin adventitious roots, 

bearing above rather many radical leaves and stems; radical leaves with 

long petioles sometimes 2—3 times as long as blade, densely appressed- 

bristly; blades oblong or ovate, 2—10 cm long, (1)2—5 cm wide, obtuse to 
acute, sharply cuneate to truncate or rounded at base, densely appressed- 

short-hairy at both sides, sometimes even grayish, with faintly protruding 

lateral nerves; stems thin, appressed-hairy, ascending or erect, 10—25(30) cm 

high; cauline leaves 5—10 in number, smaller than the radical, the lower 

short-petioled, the upper leaves tapering, sessile, all oblong, acute, pubescent 

like the radical leaves. Raceme usually single at apex of stem, rather short, 

very loose, with 2—3 leaves below, leafless above, few-flowered; pedicels 

long (1—3 cm) or very long (4—5 cm), arcuate or even hamately drooping in 
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fruit canescent, appressed- pubescent; calyx densely gray-appressed- 

downy; calyx densely gray-appressed-downy, inside and outside, in flower 

ca. 4mm long, in fruit markedly patelliform, reaching 10 mm in diameter, 

with oblong or ovate acute teeth; corolla ca. 20mm across, blue, with ovate- 

rounded lobes; scales small, ovate; nutlets subhorizontal on broad and low 

pyramidal gynophore, small, 3—3.5mm long, densely downy, with narrow 

incurved wing, acutely toothed at margin. June—July. (Plate XXXII, 

Figure 1.) ‘ 
Alpine and subalpine belts of the western part of the Caucasian Range, 

limestone and granite rocks. — Caucasus: Cisc. (western part, basin of 

Teberda and others), W. Transc. (Sochi, Abkhazia, Megrelia, Svanetia). 
Endemic. Described from Svanetia, Dzhodissyuk Range, 2,700 m (flowers, 

fruit, 22 VIII 1890, Sommier and Levier). Type in Florence, cotype in 

Leningrad. 

Note. As Brand (1. c. 109) pointed out and with which Kuznetsov more 

or less agreed, this species is only a variety (race) of O. rupestris Rupr. 

It is ecologically and morphologically more adapted to the more moist 

conditions of the western part of the Caucasian Range and hence the entire 

plant, its leaves, flowers and nutlets are larger than inO. rupestris, the 

habitat of which is the dryer, continental, high mountainous part of the Range. 

There are no essential differences between these ''species."' 

4, O. rupestris Rupr. in Boiss. Fl. or. IV (1875) 267; Kuzn. in Mat. FI. 
Kavk. IV, 2, 119 et in Bull. Acad. Sc. Pétersb. (1908) 766; Brand in 
Pflanzenre bv, 1252, 109. — "ies Kuzn. op, cite (1908) tab. Ty ft)" 1 arGeataloeetle 
epee 2 O)e 

Perennial; rhizome short, thick, dark, with a mass of thin adventitious 

roots, bearing numerous radical leaves and stems; radical leaves 5—10 cm 

long, with long petiole 2—4 times longer than blade, sparsely appressed-hairy; 

blades small, 2—4 cm long, ovate, nearly cordate at base but some truncate 

and even rounded, usually acute or obtuse, canescent or slightly sericeous 

with dense and thick appressed hairs, nerves nearly not protruding; stems 

thin, weak, flexuose, drooping, subglabrous, appressed-hairy above, ca. 

10(15) em long; cauline leaves oblong or ovate, smaller, 5—7 in number, the 

lower petioled, the upper tapering at base, sessile, canescent with appressed 

hairs, acute. Raceme single, very loose and few-flowered, below with 1—2 

leaves; pedicels thin, long, gray, arcuately drooping after flowering; calyx 

densely appressed-tomentose on both sides, with ovate acute teeth, in 

flower 3mm long, in fruit patelliform, ca. 6—7mm across; corolla sky-blue, 

10-15 mm across; nutlets downy, nearly flatly disposed on flat- pyramidal 

gynophore, ca. 2.5—3 mm long, with narrow wing (rim) slightly dentate at 
margin, June—July. (Plate XXXII, Figure 2.) 

Rocks and taluses in the eastern part of the Caucasian Range, alpine 

belt. — Caucasus: Cisc. (eastern part), E. Transec. Endemic. Described 
from Georgian Military Road (Bolto, flowers 14 V 1861, Ruprecht). Type 

in Leningrad. 

Section 2. PSEUDOPARACARYUM M. Pop.— Paracaryum § 2. 

Calyx accrescens DC. Prodr. X (1846) 160.— Annuals or biennials, 
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subglabrous, slightly succulent, xerophyllous. Gynophore rather high- 

pyramidal; nutlets also forming a pyramid; wing of nutlets coriaceous, 

narrow, more or less dentate or entire. Flowers in distinct leafless or 

nearly leafless racemes. Corolla white, rarely bluish, medium-sized. — 

Pyrenees. 

5. O. linifolia (L.) Moench, Method. (1794) 419; Rouy, Fl. Fr. X, ~~ 
336; Brand in Pflanzenr. IV, 252, 101.— Cynoglossum linifolium 

I Sp) pl ved.) 1) (753) 134. —licarerichbs dlicy evil, SO.) tale ola 5 amnemele 
Heol, Wi bs) Veneo,) f.) ot Osandi ol Ospas One. 

Annual; stem erect, thin but robust, whitening below in fruit, glabrous, 

usually branching in upper part, rarely from base, with ascending branches, 

rarely (in weak specimens) simple; leaves usually lanceolate, the lower 
- gradually tapering at base to petiole, spatulate, early dying, upper leaves 

619 

lanceolate, sessile, the uppermost (below inflorescence) oblong, reduced, all 

thick, coarse, glabrous, with solitary firm bristles or spines only along 

margin. Racemes loose, leafless, elongate, if stem branching then gathered 

in a paniculate inflorescence; pedicels glabrous, horizontally drooping in 

fruit, 0.8—2 cm long; calyx glabrous, only with few spines, in flower 3mm 

long, in fruit patelliform, more than 10mm across, with oblong acute teeth; 

corolla rotate, usually white, rarely pale blue, 8-13 mm across, with ovate- 

rounded lobes; scales small, trapeziform; nutlets in a pyramid (in one fruit), 
4mm long, oval-globose, glabrous, rather broad, coarse-scarious, incurved, 

denticulate; cicatrice lanceolate as in Paracaryum; gynophore high- 

pyramidal; style slightly thickened, short; embryo erect. May—June. 

(Plate XXXIII, Figure 3.) 
Orchards, flower beds, roadsides as escaped from lawns. — European 

part: Crim. (Feodosia); Caucasus: W. Transc. (Batumi). Gen. distr.: 
Med. (mainly Spain). Type in London. 

Section 3. MASCHALANTHUS DC. Prodr. X (1846) 161; Kuzn, in Mat. 
Fl. Kavk. IV, 2, 109; Brand in Pflanzenr. IV, 252, 98.— Annuals. Stems 

weak, strongly branching. Flowers small, solitary in axils of upper leaves, 

on long thin pedicels. Nutlets pubescent, subhorizontal on a very small 

gynophore, at bottom of the patelliform calyx; wing of nutlets scarious, high, 

incurved at margin, entire. Embryo curved so that radicle appressed to 

cotyledon. One Central European species. 

6. O. scorpioides (Haenke) Schrank in Denkschrift. Acad. Munchen, III 

(1812)'222-sidbs HleRoss. Mi, 168; Shmal'c., WIL I, 220-\kKuzn. im\iete 

Fl. Kavk. IV, 2,109; Brand in Pflanzenr. IV, 252, 98.— Cynoglossum 

scorpioides Haenke in Jacq. Collect. II (1788) 3.— Ic.: Rchb. Ic.: 
Rehby tes al. Germayewvally tab. 125; Heoi,) Tl Vie) Vi. Sy atego LO Ziman 

3103 d.— -Exs.: GRF, No. 829; Fl. exs. Austro-Hung. No. 2935. 

Annual; stem weak, decumbent at base, ascending above, very strongly 

branching nearly from base, hardly distinguished from branches, glabrous 

or appressed-bristly, 10—20cm high; leaves oblong-lanceolate, delicate, 

acute, more or less tapering at base, the lower even spatulate and usually 

opposite, covered at both sides but more so beneath with small appressed 
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hairs, 2—4cm long, 1—2 cm wide. Pedicels solitary in axils of upper 

leaves, up to 2—3 cm long, capilliform, later arcuately drooping, with small 

appressed bristles; calyx very sparingly appressed-hairy, subglabrous in 

fruit, 3mm long in fruit, patelliform-spreading, up to 10mm across, with 

lanceolate or oblong teeth; corolla pale blue, with concave limb 4—5 mm 

across; nutlets high-tubular, on very small, nearly undeveloped torus 

(gynophore), attached to it by small rounded areola (cicatrice), finely 
pubescent, ca. 3mm long and across; wing scarious, inflated-subvesicular; 

embryo curved; style not thickened, small, inconspicuous in fruit. April— 

May. (Plate XXXIII, Figure 1, la.) 
Weedy, moist forests, mainly in the W. European part of USSR. — 

European part: sporadically everywhere except for the eastern parts (GES 

V.-Kama, Transv., Dv.-Pech.) but more common in the southwest and 

south, on the Dnieper, Dniester and Donets Basin; Caucasus: Cisc. (near 

Stavropol'); E. Transc. (Aragva). Gen. distr.: Centr. Eur. Described 
from Germany. Type in Germany. 

Genus 1228. TRACHELANTHUS* Kunze 

Kunze in Bot. Zeit. VIII (1850) 665; Walp. Ann. Bot. Syst. III, 141; Boiss. Fl. or. IV, 271.— 

Solenanthus sect. Il. Trachelanthus Gurke in Engl.— Pr. Pflanzenf. IV, 3a (1897) 104, 

ex parte.— Lindelofia sect. I. Trachelanthus Brand in Pflanzenr. IV, 252 (1921) 80. 

Calyx (glabrous) divided nearly to base into lanceolate or oblong, acute or 

obtuse lobes little accrescent in fruit. Corolla yellow but sometimes with 

violet tinge, nearly cylindrical-tubular, limb very slightly broadening, lobes 

nearly erect, slightly shorter than tube, elongate, lanceolate or oblong; 

scales in throat more or less developed. Stamens inserted in throat, with 

short filaments; anthers large, linear-oblong, sagittate at base, at apex 

with 2 separate small mucros or 1 fused, not exceeding corolla lobes. 
Style exserted from corolla. Nutlets dorsoventrally compressed, ovoid, 

rather large, wingless, disk glabrous or prickly, thickened or not at margins, 

lateral and ventral sides densely short-aculeate. Cicatrice ovoid, occupying 

about half of the ventral side, in detached nutlets a strip of awn-like 

fibrilar-tissue from the thickened base of the style is separated by the 

cicatrice apex as in the real Cynoglossum (and also Rindera). Gyno- 

phore (torus); short-pyramidal. Glabrous perennial large herbs, with 
large leaves and paniculate inflorescence. 

Note. Lipskii (Tr. Bot. Sada, XXIII (1904) 200—201) quite rightly gave 
an independent status to the genus Trachelanthus based on its vegetative 

features (glabrous stems and leaves, large size, etc.). In addition it differs 

from Solenanthus by the anthers not exserted from the corolla and from 

Lindelofia by the nearly erect and elongate lobes of the yellow corolla, 

and from both (or at least from Lindelofia) by the fruit with an awn at 
the apex of the cicatrice. The genus closely resembles Rindera in 

pubescence and flowers but sharply differs by the wingless nutlets and 

appears to represent a parallel unit in the subtribe Eucynoglosseae. A 

genus of Iranian Province. 

* From the Greek trachelis — scabrous, anthos — flower. 
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a, Corolla tube Lb times as long as calyx. Lobes of limb obtuse, 

spatulate-oblong-lanceolate. Scales 0.5mm long. Back of _ 

nutletsmone orilessidenselyiaculleate wm \Venduatsit:)) ine get eee ee 
BAY MASA ERO ER NORE Oe Ul Glan cy low eveny ollebio; ohio Ont 2. T. korolkovii Lipsky. 

+: Corolla tube hardly as long as calyx. Lobes of limb lanceolate, 

acute. Scales ca. 1mm long. Back of nutlets smooth or only 

Wrelal I Taony OH jones sulome Sel ob 5 34 40 6 1. T. hissaricus Lipsky. 

Series 1. Microfornicati M. Pop. — Scales very small, less than 1mm 

long, semi-orbicular or crescent-shaped, slightly protruding outside (as a 

tubercle). Anthers with one apical mucro (two fused into one). Nutlets 
with thickened margin on higher gynophore, smooth or prickly along disk. — 

Pamicearea 

1. T. hissaricus Lipsky in Tr. Bot. Sada, XXIII (1904) 202.— Linde- 
lofia hissarica Brand in Pflanzenr. IV, 252 (1921) 82. 

Perennial; root thick, with several thick squamose but not fibrous heads 

each producing either rosette (bundle) of radical leaves or a floriferous 
stem; stems 1-3, thick, high, 80—100 cm, angular-furrowed, glabrous, pani- 

culately branching above; radical leaves (leaves of bundles of rosettes) in 

flower 30—50cm long and in fruit up to 60 cm, glabrous, with white tubercles 

beneath, green, blade oblong, acute, gradually tapering at base to petiole, 

elongate, undulant at margin, finely netted-nerved, 5—15 cm wide; cauline 

leaves rather numerous, the lower tapering to more or less long petiole, 

oblong, acute, the upper sessile usually ovate, cordate, acute, reduced, 

3—5(7)cm long. Inflorescence paniculate, composed of terminal and several 
lateral cymes; cymes short, even in flower rather loose, few-flowered, with 

a small leaf at base, otherwise leafless, in fruit straightening and not strongly 

elongating; pedicels (glabrous), longer than calyx, in fruit the lower 3cm 
long, erect; calyx in flower 6 mm long, in fruit up to 10 mm, lobes lanceolate- 

linear or lanceolate, acute; corolla pale yellow, 13 mm long, tube hardly 

longer than calyx, cylindrical; limb hardly broadening, divided nearly to 

base into lanceolate acute nearly erect lobes slightly shorter than tube; 

anthers 4—5 mm long, scales semi-orbicular-ovate, ca. 1 mm long; nutlets 

ca. 10mm long, on flat disk, smooth, glabrous or with a single row (keel) 
of prickles, densely short-anchorlike-prickly along ascending margins, 

lateral and ventral sides rounded; cicatrice occupying half of the ventral 

side. June. (Plate XXXIV, Figures 1, 2.) 
Stony mountain slopes in semi-steppe belt, often in forests of Turkestan 

maple trees and other trees in ravines, 1,500—2,000m.— Centr. Asia: Pam.- 

Al. (Upper Zeravshan, Gissar Range). Endemic. Described from Upper 

Zeravshan (Kshtut, flowers, V 1893, Komarov) and Gissar Range (Khodzha- 

Obi-Garm, young fruit, 6 VII 1896, Lipskii). Type in Leningrad. 

Note. Inthe plants from Upper Zeravshan the disk of the nutlets is 

completely smooth (Komaroy specimen from Kuli-Mogif, flowers, 10 VI 

1892) whereas in the plants of the southern slopes of Gissar Range the disks 

have a longitudinal, keel-like row of prickles and the sepals are obtuse. 

They represent two different species and I propose to callthem T. sog- 

dianus M. Pop. (type: Kshtut, Komarov) and T. hissaricus Lipsky 
(type — Khodzha-Obi-Garm, Lipskii). 
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PLATE XXXIV. 1-2 Trachelanthus hissaricus Lipsky.; 3-4 T. korolkovii Lipsky, section of 

corolla, calyx, fruit.; 5—T.cerinthoides (Boiss.) Ktze., section of corolla, calyx — for comparison. 
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Characteristic for T. hissaricus s.l. is the enormous size of the 

leaves from flowering to fruiting, i. e., in the period of one month the leaves 

double or triple in size. 

2. T. korolkovii Lipsky in Tr. Bot. Sada, XXIII (1904) 199.— Linde- 
lofia korolkovii Brand in Pflanzenr. IV, 252 (1921) 82. 

Perennial; root dark, thick, with slightly squamose heads without fibers; 

stems 80—100cm high, glabrous, yellowish, thick, finely longitudinally ~ 

furrowed, spreading-paniculate-branching above; leaves coarse, semi- 

coriaceous (at fruiting), glabrous; radical leaves large, 30—50 cm long, blades 
oblong-elliptic, undulant-denticulate at margin, with scattered white tubercles 

and solitary bristles, gradually tapering to petiole; petioles half as long as 

blade, trihedral-flattish, glabrous; lower cauline leaves oblong, tapering to 

short petiole, the upper sessile, sometimes cordate, ovate, reduced. In- 

florescence paniculate, composed of many lateral and terminal cymes, 

generally appearing as a large loose panicle, with leaves only at base of 

branches, leafless above; pedicels thin, in flower as long as calyx, in fruit 

longer, up to 2cm, obliquely spreading; calyx glabrous, lobes lanceolate- 

linear, acute, 5—7 mm long; corolla yellowish, tube long, 1 a times as long as 

calyx, limb narrow, with lobes lanceolate-oblong, slightly spatulate, obtuse, 

ca. 5mm long, a as long as tube; scales very small, seen as crescent- 

shaped rudimentary folds, ca. 0.5 mm long; anthers 3.5—4 mm long, with 

mucro at apex; nutlets 7—8—9 mm long, ovoid, back flattened or slightly 

impressed, more or less densely anchorlike- prickly, ascending sides and 

ventral side very densely covered with flattish anchorlike spinules not 

fusing at bases; cicatrice occupying more than half the ventral side, ovate; 

base of style flattened, 2—4mm long. June. (Plate XXXIV, Figures 3, 4.) 
Stony mountain slopes, among trees or in gorges.— Centr. Asia: T. Sh. 

(Tashkent Ala-Tau, southern Kara-Tau). Endemic. Described from the 

upper reaches of Chirchik River, from Pskem River near Nanai, flowers, 

fruit, 1 VI 1903, Lipskii. Type in Leningrad. 

Note. T. hissaricus and T. korolkovii are just as vicarious a 

pair as Lindelofia olgae and L. capusii, with the same geographical 

disjunction. Lipskii has clearly described the differences between these 

species and Trachelanthus, All the same the Tien Shan species appears 

less robust and in its nutlets it resembles more the Iranian species of the 

genus than T. hissaricus. 

Genus 1229, LINDELOFIA* Lehm. 

Lehm. in Hamburg. Gartenzeitung, VI (1850) 351 et in Linnaea, XXIV (1851) 215; Benth. et Hook. 

Gen. pl. II (1876) 848; Giirke in Engl. — Pr. Pflanzenf. IV, 3a, 103. 

Calyx divided nearly to base into lanceolate or linear (or linear-oblong) 
lobes slightly accrescent (elongating) in fruit and bending downward; corolla 

of the medium-type, funnel- shaped, with elongate tube usually longer than 

calyx, limb campanulate, the lobes as long as or shorter than the undivided 

part of limb, orbicular-obtuse; scales in throat either elongate and curved 

* After F. Lindelof, a lawyer in Darmstadt who contributed to botanical research. 
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or oblong, entire or sometimes laterally bigibbous at apex, nearly rectan- 

gular, rarely reduced and ovate, much shorter than limb. Stamens exserted 

from throat, with elongate anthers sometimes sagittate at base, in corolla- 

limb or nearly exserted from flower; style filiform, long, exserted, with 

small entire stigma. Nutlets dorsoventrally compressed, ovoid, 5—6 mm 

long, with distinct areola disk, flat or impressed (concave), bearing long or 
short, multiserial anchorlike spinules along margin, spinules not fusing at 

base or fused into more or less narrow membrane (rudimentary wing); 

lower free part of nutlet covered with thick broad spinules or tubercles; 

cicatrice terminal at the ventral side, occupying not more than half of belly, 

ovate, not detaching from style by strip of awn-like fibrilar-tissue; torus 

(gynophore) high-pyramidal; style long, with persistent base. Perennial 

herbs of the Himalayas and Pamir-Alai (Tien Shan, Pamir area, Tibet 

and Hindu Kush). 
Note. Lindelofia was established on the base of the two Himalayan 

species 1) L. spectabilis Lehm. (L. longiflora (Baill.) Gurke. — 
626 Cynoglossum longiflorum Benth., 1839) and2) L. anchusoides 

Lehm. (Cynoglossum anchusoides Lindl.). Brand in (1915) 1921 
unjustifiably determined the second species to be the type of the new genus 

Adelocaryum to which he referred 6 other, partly new species; he in- 

cluded in Lindelofia, in addition to L. longiflora,13 more species: 

those which Boissier and Lipskii had included in the genus Trachelanthus 

(4 species) and some of those which had earlier been regarded as species 

of the genus Solenanthus but without the stamens being exserted from 

the corolla (7 species). To these he added Mattia(Rindera) albida 
(Kusn.) Wettst. from W. Iran and one new species, L. cynoglossoides 
Brand from Afghanistan which, in our opinion, is not distinguished from 

L. macrostyle (Bge.) M. Pop. (L. anchusoides auct. fl. As. Med.). 
We believe that both species of Lehmann should be included in the one genus 

Lindelofia and that some of the Himalayan species earlier referred to 

Solenanthus should be addedtoitas Brand did; but wearetreating Tra - 
chelanthus as aseparate genus andreferring Rindera (Mattia)albida 
to Rindera and the Algerian Solenanthus lanatus to the genus 

Aiba nvalt ak 

Lindelofia differs from the most closely related Cynoglossum by 

its mesomorphous corolla with its slightly elongate tube and campanulate 

limb, by the stamens exserted from the throat, and by the long style far pro- 

truding from the corolla though not longer than limb. In flowers Linde- 

lofia is identical with those of section Macromathiastrum in the genus 

Paracaryum, but differs from it by the wingless nutlets and cicatrice 

occupying not more than Yo (and not 45) of the ventral side. From Rindera 

it differs by the campanulate, not erect, limb. 

The genus Adelocaryum which Brand conceived, just as he did with 

Lindelofia, should either be abolished (if A. anchusoides, the first of 

those enumerated by Brand, is to be taken as its type) or accepted as Cyno- 

glossum coelestinum Lindl. (Adelocaryum coelestinum 

Brand), the corolla of which is of the short-type as in Cynoglossum, but 

the nutlets have a concave disk and winglike rim neither of which is common 

inCynoglossum. In Brand's list it appears as the sixth species accom- 

panied by a drawing (1. c. (1921) 79, f. 8) in which the nutlets are inaccurate 
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(the nutlets are much more accurately drawn by Lindley in Bot. Reg. XXV 

(1839) tab. 36). Iammore inclinedto regard the so-called Cynoglossum 
coelestinum Lindl. from India as the type species of Adelocaryum. 

ys Corolla blue, 9-12 mm long, with cup-like limb. Scales 3—4mm 

long, oblong-lanceolate, laterally bigibbous at apex. Disk of 

nutlets at margin with 1—2 rows of rather long anchorlike spinules 

more or less fused at bases, smooth or finely prickly. Stem ‘ 

strongly branching and hence inflorescence paniculate. (Section 

BPANGTay)! Ve Hee EN co EE eet gee 1. L. macrostyla (Bge.) M. Pop. 
Corolla dark red sometimes white-red, with narrower limb, 

rarely blue but then scales small, 1.5—2mm long, ovate. Stem 

nearly not branching. (Section Pseudocynoglossum)............ 2. 
Scales long, oblong-lanceolate, 3—4mm long. Radical leaves 

rarely more than 10cm long, spatulate-lanceolate. (Series 

Maicroformicataey os WEaMsy i SOA, ek eet Si 35 
Scales short, ovate, 1.5—2mm long. Radical leaves usually 

langer. (Series) Microtornicatac) eam tie sine cites oe ene 4, 

Leaves green, glabrous beneath, sparsely spreading-hairy-bristly 

above, not more than 10cm long, acute. Corolla dark wine- 

Coloredsy(amirkares))ee ey) ieee 2. L. olgae (Rgl. et Smirn.) Brand. 
Leaves and stems nearly grayish, densely appressed-soft- 

hairy; leaves slightly larger than in the preceding. Corolla 

white-red, more open, its lobes narrower. Disk of nutlets 

MSeuely CieMOOuUN 5 coo 6 bin 6G oololo.o 6 ¢ 3. Li, capusii (Franch)) Wi Prop: 
Anthers with 2 small mucros at apex (one on each loculus). 

Corolla dark redi) Radical leaves) oblong, larse im facut a. ci eee 5. 

Anthers without discernible mucros at apex. Corolla blue; 

Otherwise asiinithe tollowdames i Glarbagatait) sia s)s)smeteleh oy 
EVI Nays YORE A Veta surteate GUNS teas RIG, 2 5. L. angustifolia (Schrenk) Brand. 
Disk of nutlets tuberculate, finely aculeate at margin; spinules 

of disk not fusing at base into rim. (Tien Shan except for the 

west, Pamir area(Zeravshan, Alai)). 4. L. stylosa (Kar. et Kir.) Brand. 
Disk of nutlets rimmed at margin by one row of short flat 

spinules fused below into a completely dentate rim. (Pamir, 

flatudepression about timberline in idien! Shank) s.sne 0) eens enna 

section 1. BRANDIA M. Pop.—Adelocaryum Brand in Fedde, Repert. 

XIII (1915) 547—549 [tantum quoad speciem primam: A. anchusoides 
(Lehm.) Brand] — Corolla blue, 10—12mm long. Scales laterally bigibbous 

(not always distinctly) at apex, triangular-lanceolate, elongate, 3mm long. 

Disk of nutlets nearly flat, at margin with 2 rows of rather long anchorlike 

spinules, sparsely and finely aculeate or smooth, sides and ventral side of 

nutlets densely and shortly anchorlike-aculeate. 

ile L. macrostyla (Bge.) M. Pop. comb. n.— Cynoglossum macro- 
stylum Bge. in Mém. Acad. Sc. Pétersb. sav. étrang. VII (1854) 412 
(236); Boiss. Fl. or. IV, 266.— Cynoglossum macranthum Rgl. et 



628 Smirn. in Tr. Bot. Sada, V (1878) 623.— Lindelofia anchusoides 
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Lipsky in Tr. Bot. Sada, XXIII (1904) 177; Zakir. Burachn. Zeravsh. (1941) 
13, f. 1, ex maxima parte (quoad specimina As. Med. et Afghaniae), non 
Lehm.— Adelocaryum anchusoides Brand in Pflanzenr. IV, 252 

(1921) 77, ex parte quoad specim. turkest. et afghan.— Lindelofia cyno- 
glossoides Brand,l.c. 88 (vidi spec. auth.). 

Perennial; root thick, dark, at apex with few thick short heads, without 

fibers or scales; stem usually single, rather thick, robust, 40—80cm high, 

angular, gray-villous (bristly-villous) with spreading and even drooping but 
not long hairs, bristles borne on small tubercles, the stem long-branching 

from the middle .or nearly from base, the branches spreading, firm, long, 

flower-bearing at apex; leaves comparatively large, long, oblong-lanceolate, 

acute, all leaves gradually tapering at base, lower and radical leaves with 

rather long petioles, coarsely and shortly grayish- pubescent (bristly- 

downy), the bristles borne above on large, below on small, tubercles; radical 

leaves 50cm long, 3—5 cm wide, lower cauline leaves approximate, the upper 

lanceolate, 5—4—3 cm long. Inflorescence paniculate, composed of 2—3 ter- 

minal and several lateral cymes; cymes loose from the beginning of flower- 
ing, straightening and more or less elongating in fruit but not very strongly, 

leafless, ascending; pedicels gray-downy, thin, longer than calyx, in fruit 

up to 10cm long, longer than fruit, horizontally drooping; calyx in flower 
ca. 4mm long, gray-downy, with lanceolate acute lobes little elongating in 

fruit; corolla blue, tube wide-cylindrical, longer than calyx, ca. 5mm long, 

pale, the limb large, campanulate, slightly longer than tube, 6—7 mm long, 

parted for slightly less than half into ovate-rounded lobes; scales oblong- 

triangular, 3—4 mm long, inserted in throat and protruding far from it, 

whitish, obtuse at apex, bigibbous below apex, i. e., appearing 3-lobed at 

apex; anthers linear, 3—4mm long, sagittate at base, with obtuse tips nearly 

reaching apex of scales, attached to throat by filaments; style exserted far 

from corolla; nutlets ca. 5mm long, slightly compressed dorsoventrally, 

ovoid, disk nearly flat or slightly concave, along sides and margin densely 

anchorlike-aculeate, spinules of marginal (disk) row longer, triangular at 
base, broadening and slightly fusing by bases to form rim, sometimes rim 

uninterrupted but narrow, ascending or vertical or even slightly incurved, 

the disk usually sparsely and finely aculeate, rarely glabrous (smooth); 

cicatrice ovate, occupying ca. a of the ventral side, the lower free part of 

which densely and shortly aculeate; gynophore short-pyramidal; style 

exserted far from corolla, persistent but thin, separating nutlets not detached 

from it by awn-like strip. May—June. (Plate XXXV, Figure 1.) 

Cultivated places in the south; in waste lands, roadsides, rarely mountain 

slopes (more as a weed).— Centr. Asia: Pam.-Al. (lower and middle belts), 
T. Sh. (west only). Gen. distr.: Iran, Afghanistan. Described from Katta- 
kurgan (31 VIII 1841, Lehmann). Type in Paris, cotype in Leningrad. 

Note. L. anchusoides Lehm (Himalayas only) differs from our 
species by the completely appressed-sericeous-hairy stems and leaves and 

the small size of the leaves, half as long asin L. macrostyla. Bunge 

and Boissier were right in separating these related species which Lipskii 

(1904) combined into one. Brand had included Cynoglossum 
macranthum in the synonymy of his Adelocaryumanchusoides 

Brand, but redescribed it under the name Lindelofiacynoglossoides 
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sp. n. from Afghanistan (Griffith, No.5978), thus clearly showing that he 
was unable himself to distinguish his Adelocaryum Brand from Linde- 
lofia Lehm. On the northern slope of the Himalayas there is a population 

which is intermediate between L. macrostyla and L. anchusoides 

(Gilgit expedition, Dr. Giles). 

Section 2. PSEUDOCYNOGLOSSUM M. Pop.— Corolla dark wine-red, with 

narrower campanulate limb. Nutlets with ascending margin, along margin _ 

and sides (and ventral side) shortly and densely anchorlike-aculeate, without 

elongated spinules along margin of disk. Scales vary. 

Series 1. Macrofornicatae M. Pop.— Scales 3—4mm long, lanceolate. 

2. L. olgae (Rgl. et Smirn.) Brand in Pflanzenr. IV, 252 (1921) 87; 

Zakir. Burachn. Zeravsh. 14.—Solenanthus olgae Rgl. et Smirn. in 

Izv. Obshch. lyubit. estestvozn. antrop. i etnogr. XXXIV, 2 (1882) 59; 

Lipskii in Tr. Bot. Sada, XXIII (1904) 190—192.— Ic.: Zakir., op. cit. 

Fig. 2 (flower, analysis). F 

Perennial; root rather thick, vertical, usually with few squamose black 

heads at apex, usually elongating and thickening, each head producing one 

fertile stem or one rosette of leaves; stems low, 10—20 (rarely up to 30)cm 

high, rather thin, erect or arcuately ascending, subglabrous or glabrous, 

herbaceous, simple, in upper part (below inflorescence) long hairy, leafless; 

radical leaves spatulate-lanceolate, short-acuminate, gradually tapering to 

petiole, l1-nerved, sparingly or hardly hairy (hairs of upper surface on small 

tubercles), sometimes subglabrous, green, often glabrous beneath, not more 
than 10 cm long, usually 5—7 cm long, up to 1 cm wide; cauline leaves lanceolate, 

sessile, acute, often slightly falcately curved at one side, sparingly hairy, 

o—3 cm long, uppermost leaves reduced, linear. Inflorescence composed 

usually of 2 terminal cymes, rarely of one leafless cyme; cymes in flower 

1—2 cm long so that inflorescence nearly capitate but with several large 

flowers, drooping and then straightening and elongating but not more than 

5—7 cm, with very remote fruits; pedicels villous, shorter than calyx, in 

fruit slightly elongating, lower pedicels up to 1.2 cm long, longer than fruit; 

calyx in flower gray-villous, 6-8 mm long, lobes narrow, linear, obtuse, dark, 

nearly not elongating in fruit; corolla violet-dark red, 12—15 mm long, tube 

as long as calyx or slightly longer, the limb distinctly wider than tube, 

narrowly campanulate, %/, length of tube, cut to middle into ovate-rounded 

lobes; scales long, ca. 4mm, lanceolate-oblong, dark, laterally slightly 

bigibbous at the obtuse apex, inserted in throat and spreading inside the 

campanulate limb; filaments attached to throat, short, half as long as anthers; 

anthers linear, 3.5—4mm long, sagittate at base, at apex with 2 small mucros; 

nutlets ca. 6mm long, dorsoventrally markedly compressed, ovoid, lateral 
and ventral sides of nutlets acutely tuberculate, disk well developed, with a 

keel along its median line appearing as a line nearly flat above and covered 

with small tubercles, margin of disk with rim of one row of short thick 

flattened spinules slightly fusing at their broadened bases; cicatrice oblong- 

ovate, occupying half the ventral side; style exserted from corolla, persistent 
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PLATE XXXV. 1—Lindelofia macrostyla (Bge.) M. Pop.; 2—L. olgae (Rgl. et Smim.) Brand. 
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in fruit but thin; gynophore low-pyramidal, with impressed faces. (Plate 

OOO, IP iowrES, 2.) : 
Stony moist mountain slopes, 3,000—3,500m.— Centr. Asia: Pam.-Al. 

Endemic. Described from a pass at Auchi-Dagan at Upper Zeravshan 

(2 V1 1870, O.A. Fedchenko). Type in Leningrad. 

Note. Var. intermedia Lipsky (Tr. Bot. Sada, XXIII (1904) 191—192) 

simply represents luxuriant specimens of L. olgae but has no connection 

with L. stylosa (collected at Upper Zeravshan between Pakhud and Pinkhon 

(14 VI 1893, Komarov). 

3... capusii (lH anch)) Ma Popaicomby ne Adie loje ara yau maser usiinl 

633 Brand in Fedde, Repert. XIII @915)548;) Pilanzenr. IV; 202, Wt. Pama 

caryum capusii Franch. in Ann. Sc. Nat. 6 sér. XVIII (1889) 28.— 

Solenanthus olgae var. tschimganicus Lipsky in Tr. Bot. Sada, 

XXVI, 2 (1910) 461. 
Perennial; root rather thick, with few squamose short branches at apex, 

generally more robust than the preceding; entire plant appressed-fine- 

hairy, canescent, the hairs without tubercles; stems 1—3 from a root, simple, 

not branching, 15—30cm high; radical leaves lanceolate-spatulate, long- 

tapering to long petiole together with which up to 10—195 cm long, obtuse, 

soft-appressed-hairy at both sides; cauline leaves lanceolate, acute, sessile, 

in general similar to the leaves of the preceding but the hairs appressed, 

grayish, obtuse. Inflorescence composed of 2 terminal cymes drooping, 

dense at first, later straightening and long, up to 10cm; pedicels and calyx 

gray -pubescent; calyx sometimes gray-tomentose, 5—6 mm long, with acute 

lanceolate lobes; corolla relatively short, ca. 8—10 mm long, limb more 

broadly campanulate, the tube as long as calyx, the lobes as long as limb, 

oblong, obtuse; scales bright, 2.5mm long, lanceolate, attached in throat and 

spreading; anthers on short filaments, oblong-linear, ca. 3mm long, with 

inconspicuous mucros at apex; nutlets 6 mm long, ovoid, dorsoventrally 

compressed, disk nearly smooth, with a few visible spinules and tubercles, 

encircled at margin by one row of very short anchorlike spinules fusing at 

bases into thin rim, nutlets tuberculate laterally and at ventral side; style, 

very long-exserted from corolla, persistent but not thin. July. 

Moist stony slopes, swamps in mountains in the subalpine belt.— Centr. 

Asia: T. Sh. (Tashkent Ala-Tau, south to Angren). Endemic. Described 

from a pass at Turpak-Bel at upper reaches of Chirchik, 2,300m (Capus, 
1861). Type in Paris and fragment — leaf and fruit — in Leningrad. 

Note. This is a case of distinct vicaroids, the disjunction between 

which has led to differentiation of the two close species so completely that 

a definite morphological as well as geographical distinction has been es- 
tablished. L. capusii is not only distinguished by the thick, grayish, 

appressed hairs of the more obtuse leaves but also by the flowers that are 

smaller,not dark red, and the limb wider. Differences in details are also 

found in the nutlets, in particular: the disk is subglabrous and smooth in 

Ikyg CELIO WS Wil, 

Series 2. Microfornicatae M. Pop.— Scales ovate, 1—2 mm long. 
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PLATE XXXVI. 1—Lindelofia stylosa (Kar. et Kir.) Brand.; 2—Solenanthus turkestanicus 
(Rgl. et Smirn.) Kusn. 
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4. L. stylosa (Kar. et Kir.) Brand in Pflanzenr. IV, 252 (1921) 85; Zakir. 

Burachn. Zeravsh. 14.— Solenanthus stylosus Lipsky in Tr. Bot. 

Sada, XXIII (1904) 193-196.— Cynoglossum stylosum Kar. et Kir. 
in Bull. Soc. Nat. Mosc. XV (1842) 409.— Solenanthus nigricans 
Schrenk, Enum. pl. nov. II (1842) 29; Ldb. Fl. Ross. I0J,171.— Lindi- 

Low taiiben!t harms) Hook- sie) in bMS Breit lids Vi (i685) loon leainicher 

lofia angustifolia Brand in Pflanzenr. IX, 252 (1921) 87, non Sole= 

nanthus angustifolius Schrenk. 

Perennial; root thick, vertical, with 2—3 heads at apex, the heads thick, 

usually squamose with remnants of the previous years! petioles; stems 

usually single, 15—35 cm high, in fruit up to 50—60 cm, thick, robust, sparsely 

with soft-appressed-hairy, sometimes gray,nearly always simple, rarely 

with 1—2 long branches above; radical leaves rather large, blade oblong, 

rarely lanceolate-oblong, gradually long-tapering to petiole, with distinct 

lateral nerves, acute at apex, leaves (with petiole) in flower 10—15 cm long, 

1—3 em wide, in fruit up to 40cm long, 4—6 cm wide, sparsely appressed- 

Short-hairy, rarely grayish; cauline leaves narrow, lanceolate, sessile, 

acute, 1-nerved, rather numerous, 4—6 cm long (the median), up to 1 cm wide. 

Inflorescence often composed of only 2 terminal cymes sometimes with 

additional 1 or 2 cymes of lateral branches (when present); cymes at first 

dense, one-side, drooping, elongating in fruit to 10—20cm and straightening, 

with fruits remote; pedicels gray-tomentose, at first shorter than calyx, 

elongating in fruit, especially the lower up to 1—2cm long, erect; calyx in 

flower 6—7 mm long, gray-tomentose, with linear, acute lobes slightly 

elongating in fruit; corolla dark red, narrow, tubular, nearly as in Mattia, 
10—12 mm long, twice as long as calyx, tube hardly longer than calyx, the 

limb shorter than tube and divided nearly to throat into oblong obtuse lobes 
tapering at base, vertical above; scales in throat, small, ovate, 1 mm long, 
dark; filaments attached in throat, very short; anthers 3.5—4 mm long, 

linear, exserted from throat but not from corolla, sagittate at base, with 

small mucros at apex; style exserted from corolla for 5—7 mm, persistent 

in fruit, slightly thickened at base; nutlets ovoid, markedly compressed 

dorsoventrally, 6—-7mm long, more or less densely tuberculate or short- 

spinulose on disk, very densely short-anchorlike-spinulose along margin 

and sides but spinules there longer than on disk, spinules triangular, 

broadening at base (in var. pterocarpus Rupr. the spinules along margin 

fuse into narrowly dentate rim); cicatrice ovate, occupying more than half 

of the ventral side; gynophore short-pyramidal. June—July. (Plate XXXVI, 

Figure 1.) 
Stony slopes.— Centr. Asia: Dzu.-Tarb., T. Sh.,Pam.-Al. Gen. distr.: 

Tib., Himalaya (northern slope). Described from Dzungarian Ala-Tau 

(Sarkan River, 1841, Kar. and Kir.). Type in Moscow. 
Note. Lipskii united S. nigricans Schrenk and S. angustifolius 

Schrenk (1.c. 194—195) into one species, noting the characters distinguishing 

these species, indicated by the author (authors) and Ledebour, as insignificant 

(leafiness of the stem) or non-existent (mucros on anthers). Brand (1921) 

again separated these taxa (under the generic name Lindel ofia) on the basis 
of some character incomprehensible to me: 1) fornices infra basin squamis 

ornati— L. stylosa (Solenanthus nigricans Schrenk); 2) fornices 

infra basin squamis destituti— L. angustifolia (Solenanthus 

angustifolius Schrenk). 
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He regarded L. stylosa as endemic for Tien Shan and expressed the 

belief that L. angustifolia grew also in the Himalayas to where L. ben- 

thami Hook. f. was referred. I am convinced that all the specimens from 

the Himalayas which Brand reported as relating to L. angustifolius 

(L. benthami) belong to L. stylosa. The original specimens of Solen- 

anthus angustifolius Schrenk from Tarbagatai (16-17 VI 1841 

Schrenk) are a mystery to me. They are very similar to L. stylosa,in 

which respect Lipskii was right, but all the same the filaments of their 

stamens are long, as long as the anthers and not half as long (as in L. sty - 

losa) and the mucros at the apices of the loculi are indistinct (Lipskii 

wrote that ''this is some sort of calami lapsus''); corolla blue, not dark red. 
I could not find in the herbaria any specimens from Tarbagatai which would 

be like the original specimens of S. angustifolius Schrenk and hence 

could not decide whether this species was endemic in Tarbagatai (there 

have been no other collections after Schrenk) or whether its originals 

represented merely some kind of aberration of S. stylosus. Iam inclined 

to lean to the first proposition. I must add that the Schrenk specimens from 

the Tokkrau River, 29 V 1943 (Karkaralinsk Mountains, which is inconceiv- 

able! ) identified as S. angustifolius Schrenk,refer to Lindelofia 

stylosa,i.e.,to S. nigricans Schrenk and that L. stylosa grows in 

Tarbagatai (original specimens of Solenanthus nigricans Schrenk! ). 

5. L. angustifolia (Schrenk) Brand inPflanzenr. IV, 252 (1921) 87, quoad 

nomen et excl. speciminibus visis.— Solenanthus angustifolius 

Schrenk ex Fisch. et Mey. in Bull. Acad. Sc. St. Pétersb. X (1842) 353; 

Schrenk, Enum. pl. nov. II (1842) 28. 
Perennial; the flowering specimens of Schrenk (original S. angusti- 

folius) from Tarbagatai are the only ones available. Similar in all to 

L. stylosa but the corolla is blue, the anthers as long as the filaments, 

2—2.5 mm long, the apices of the loculi without mucro; leaves (in flowering 

individuals) lanceolate, acute, markedly appressed-soft-hairy; stems 15— 

25cm high, nearly tomentose-hairy at apex. June. 

Centr. Asia: Dzu.-Tarb. (only in Tarbagatai along the Karakol stream, 

16 VI 1841, Schrenk). Endemic. Described from the indicated locality. 

Type in Leningrad. 

6. L. pterocarpa M. Pop. comb. n.—Solenanthus nigricans 8B. 

pterocarpus Rupr. Sert. tiansch. (1866) 62. 

Perennial; closely related to L. stylosa but usually more cespitose, 

with large, declined, dead petioles on heads of root; petioles of radical 

leaves thicker, whitish and glabrous (in L. stylosa they are hairy);stem 

usually thickened at the middle; fruiting cymes little elongating, with fruits 

more remote; the main distinction in fruit: disk of nutlets tuberculate, 

surrounded at margin by one row of flat spinules fused at bases into narrow 

rim,the upper spinules triangular, half free and elevated as anchorlike teeth 

on narrow rim, sides and ventral side of nutlets acutely tuberculate and 

short-spinulose. Very high mountainous xerophyllous, race of L. stylosa 

in) Pama ywly. 
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Centr. Asia: T. Sh. (shallow depressions), Pam.-Al. (Pamir). Endemic. 
Described from Central T. Sh. (near Dzhaman-Davan Pass, 19 VII 1887, 

Osten-Sacken). Type in Leningrad. 
Note. From a formal point of view it would be more correct to treat 

this plant as a variety of the widespread S. stylosa. In this respect 

Ruprecht was quite right. I separate it into a species (meaning, naturally, 

a race) only to emphasize this race which should be distinguished from ~ 

lower mountain broadly distributed populations. 

Genus 1230. SOLENANTHUS* Ldb. 

Ldb. Ic. Fl. Ross. tab. 26 (1829); Fl. alt. I, 193; DC. Prodr. X (1846) 163 (ex parte excl. sp. 8-10); 

Girke in Engl.— Pr. Pflanzenf. IV, 3a (1897) 103-104 (excl. sect. Il. Trachelanthus et sp. nonullae 

sectionis I. Eusolenanthus Gurke); Brand in Pflanzenr. IV, 252, 153-160 (excl. sp. 13).— 

Kuschakewiczia Rgl. et Smimm. in Tr. Bot. Sada, V, II (1878) 625—626; Girke, 1.c. 105; Brand, 

l.c. 160. 

Calyx divided to base into 5 linear lanceolate or oblong lobes little 

elongating in fruit; corolla small, 3—10 mm long, tubular, with small erect 

teeth, with obscure border between tube and limb, sometimes slightly 

funnel-shaped-tubular but even then with obsolete border between 

tube and limb, blue, dark red or rarely yellowish, not protruding from calyx 

or Slightly so; scales present, rather large or small, oblong, disposed below 

middle of corolla, if limb discernible then disposed near throat at the middle 

of corolla,rarely higher; filaments attached at middle part of corolla or 

upper (between bases of teeth), elongate, usually markedly, rarely hardly, 

exserted from behind corolla teeth; anthers small, 1—2 mm long, orbicular- 

elliptic or oblong, obtuse, not sagittate at base; style more or less long, 
protruding, rarely not protruding from corolla. Nutlets dorsoventrally 

compressed, 5—10 mm long, ovoid or nearly globose, with flat or slightly 

depressed disk at back, margin and sides and ventral side densely 

spinulose, the spinules anchorlike; cicatrice occupying about half (upper) of 

the ventral side or less, usually without awn from style, sometimes with awn. 

Perennial herbs, numbering about 10 species. 

1. Blades of radical leaves ovate, cordate at base,rarely distinct 

from the long petiole. Corolla tubular, without distinct border | 

between tube and limb, with acute triangular erect teeth. Scales 

disposed in lower third of tubular part of corolla, small. Stamens 

markedly exserted, with oblong small anthers. Nutlets high- 

pyramidal-ovoid, plicate, with slightly concave disk sparsely 

beset with spinules and tuberculate between them, along margin 

with long flat spinules broadening at base,in some races fusing 
into a dentate rim. Cicatrice awned. (Section Petiolares) ........ 

in Nu Me ort SN get kp 9 eaice ate ile abs Nats Ha eeAl aN Wk i nl cael 1, §. circinnatus Ldb. 

+ Radical leaves gradually cuneately-tapering to petiole, 

linear, lanceolate or oblong. Corolla with more or less 

distinctly defined small campanulate limb or rarely tubular. 

* From the Greek solen — tube, anthos — flower. 
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Scales in throat, i. e., at border of tube and limb at middle of 

corolla, or if limb indistinct then in lower third or upper third 

of corolla, lobes (teeth) of corolla variable. Stamens usually 
exserted, with larger anthers (252 mam) se Nutlets variables... . . 2: 

2. Spinules densely covering nutlets, trihedral-conical, thick, 

rather short, densely covered with small papilliform hairs, 

with rather small anchorlike tips. Nutlets subglobose. 

Corolla very small, not protruding from calyx. Stamens 

erect. Radical leaves in fruit oblong and broadly elliptic. 

(Sectionykus chalvewiez ial) Maisie). eae ea. SR UtN Ber Ween) alles 5h = 3) 

640 + Spinules of nutlets thinner, long, flat, smooth on faces or 

hardly rough, with rather large anchorlike tips. Nutlets 

ovoid-globose. Corolla more or less protruding from 

calyx. Radical leaves variable but always cuneately 

Tapemine iOppetiole rein: tis ble Tiieiaryects Sr keyg eh URNA whe, we ISeadaiee (2 = 4, 

3. Corolla yellowish, tubular, 4mm long, the teeth glabrous. 

Scales in upper third of tubular part of corolla, hamate- 

incurved, hairy at apex. Filaments inserted between bases 

of corolla teeth, i. e., toward its tubular part. Style and 

stamens much exserted. Inflorescence apical, at first 

capitate, in fruit with elongated branches, umbelliform. 

Radical leaves at first (in flower when inflorescence 

capitate) small, oblong-lanceolate, in fruit very much 

elongating, broadly elliptic, up to 3—5 cm wide; entire plant 

including calyx sparingly pubescent. In loess at foothills, 
often waste lands, from Tashkent to Pyandzh and in Radghis....... 

Fee R ee lid ole 1A e Se ana ee 2. S. turkestanicus (Rgl. et Smirn.) Kusn. 
+ Corolla with violet teeth differing in length and width and 

hairy at margin, tubular part of corolla broad but short, 

entire corolla 3mm long. Scales below middle of tubular 

part, small, nearly triangular, hairless. Filaments not 

strongly exserted, violet. Style not exserted. Inflorescence 

narrowly paniculate, not corymbiform, with very many small 

flowers borne in leafless short cymes gathered into a narrow 

panicle. Calyx silvery-white-tomentose. (Only in the 

southwest Pamir area, Boldzuan, Kulyab) . 3. S. plantaginifolius Lipsky. 

4. Corolla with rather distinct campanulate limb. Scales 

comparatively large, oblong, disposed in throat, i. e., at 

border of tube and limb (middle of corolla). Fruit similar 

to that of Cynoglossum. Inflorescence paniculate. 

Biennials, with thick villous stem. Radical leaves oblong. 

(Europe, Crimea, Caucasus to N. Iran, in forests). 
(SeGtiongAmemmainii marys sacs iale Caterer un N italy cemrebe Mantas die. a 8. 

at Corolla dark red, with indistinct or more distinct limb. 

Seales small, disposed in lower third of corolla. Stamens 

and style exserted. Fruit more like that of Section 

Kuschakewiczia. Inflorescence capitate at first, later 

corymbiform, rarely short-paniculate. Radical leaves 

narrower. Perennials. (Centr. Asia, Pamir area). 
QS ctioiaiglhias citi) been ete ts. hehe. eee TGS bn atts ua pea las paceeecnth sub hes gam, 5. 
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ae Corolla 3 mm long, shorter than calyx. Scales nearly square, 

slightly separated from the below-diluted limb. Plants bristly- 

hairy, and long villous. Radical leaves oblong-lanceolate, acute. 

641 Spinules along margin of disk long; nutlets small (4—5 mm long). 
Apex of stem leafless under the corymbiform inflorescence. 

(Southwesternipartiotpbamir) ia ieee eee ene 4. S. hirsutus Rgl. 
at Corolla 5—7 mm long, slightly exserted from calyx, violet-red 

plants gray-velutinous or soft-pubescent with short hairs. ...... So 

SGM Radical leaves narrow, lanceolate-linear to sublinear, acute, 

usually 3-nerved, elongate. Cauline leaves tanceolate-linear, 

sessile. Hairs short, white-gray, completely appressed. 

Inflorescence short-paniculate. Corolla ca. 5mm long, limb 

somewhat distinct with triangular teeth. Scales in lower third, 

very small. Sepals linear, acute. Nutlets small, 4—5 mm long, 

oblong, with flat or hardly inflated disk sparsely beset with 

short anchorlike spinules and finely tuberculate spinules in- 

between, margin of disk with spinules the same as on disk, 
not fusing at bases, short. Stem erect, robust. (Mainly along 

ZeravyshangRanee) eye at ae wrie fat iw aoe nee she 5. S. kokanicus Rgl. 
a Radical leaves oblong-lanceolate or lanceolate, obtuse, spatulate, 

with 3—5 less distinct nerves. Cauline leaves sessile, 

lanceolate, short-acuminate. Hairs short, spreading, velutinous. 

Inflorescence capitate or short-paniculate. Corolla 5—7 mm 

long, with indistinct separate, slightly broadened limb, teeth 

short-triangular. Sepals linear-oblong, obtuse or lanceolate, 

acute. Scales slightly below middle or in the middle of corolla, 
rather large, triangular-oblong. Nutlets ca. 7mm long, with 

slightly concave disk; spinules on disk and margin longer and 

lonetoevclevabhals EHR IOGISE bolo bo Gon UB OD oD Ob oon DOO OO OO Ue 

ae Inflorescence short-paniculate. Corolla 5mm long. Disk of 

jaibelleyis) enous (l2exentie)) ) 6 34 4 46 5 4S 6. S. stamineus (Desf.) Wettst. 
te Inflorescence short, capitate. Corolla 6—7mm long. Disk 

of nutlets finely tuberculate. (Pamir area). . 7. S. karateginus Lipsky. 
8. Stamens markedly exserted from corolla; anthers small, ca. 

1mm long, orbicular-elliptic. Corolla teeth triangular-oblong. 

Sepals obtuse, oblong. (Crimea, W. Caucasus, in the east to 

PBT) 4) 10 Dee eS, AUER Ria. Sr adnmeite hey Sole ie bs camp aa 8. S. biebersteinii DC. 

ats Stamens nearly not exserted from corolla. Corolla with 

spatulate-obovate teeth. Anthers oblong, 1.5mm long. (Talysh)... « 
PPA SUOY Tea NES PSE Ene cacy Ue ne Tae ee AT EMI 9. S. brachystemon Fisch. et Mey. 

642 Section 1. PETIOLARES Zak. Burachn. Zeravsh. (1941) 14.— Radical 
leaves with ovate, cordate blade and long petiole. Cauline leaves broad, 

oblong, the upper even ovate. Corolla tubular, with triangular erect short 

teeth. Flowers sessile or subsessile. Scales in the lower part of corolla. 

Stamens and style markedly exserted. Nutlets high-pyramidal, ovoid, with 

slightly concave disk, anchorlike-spinulose along disk and sides. Tall 

perennial herbs, stems up to 100cm high. Inflorescence a rather large 
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panicle of numerous leafless cymes. Root usually with fusiform-thickened 
lateral roots. 

1. S. circinnatus Ldb. FI. alt. I (1829) 194; Fl. Ross. III, 170; Boiss. 
iil, @ies IW ZAOs leieewerel shel Tetleheracrabes IW, ny ae a kGevdia, IMIS Zehow Shloy. 

IX, 2236.— S. petiolaris DC. Prodr. X (1846) 164; Boiss. Fl. or. IV, 
270; Lipskii in Tr. Bot. Sada, XXIII, 186—188; Kuzn. in Mat. Fl. Kavk. 

PVs, 2) (1913) 1465) Shmal's.) 1) I, 223- Brand, 1. ec; 138: Grossg., Fl. Kavk. 
Ill, 252.— S. rumicifolius Boiss. Pl. nov. or. dec. II (1875) 9.— 

S. tenuiflorus Schrenk in Bull. phys. -math. Acad. Sc. Pétersb. II 
(1844) 194; DC. Prodr. X, 165; Ldb. Fl. Ross. III, 170; Lipskii, Tr. Bot. 
Sada.Podnlooembrand.) laicw lot. —somco Donatus rely inizy.@Obshch. 

lyubit. estestvozn, antrop. i etnogr. XXXIV, 2 (1882) 59; Zakir. Burachn. 
Zeravsh. in Tr. Uzb. Gos. univ. 28, (1941) 14.— Ic.: Ldb. Ic. Fl. Ross. 
tab. 26. 

Perennial; root branching, with fusiform-thickened fibrils, few-headed 

above, slightly squamose; stems usually single, erect, thick, low at flowering, 

reaching 80—120cm in fruit, more or less densely appressed-pubescent- 

hairy or subglabrous or glabrescent, not branching except for few short 

branches in axils of upper leaves close to the paniculate inflorescence; 

radical leaves (more precisely rosetted leaves of sterile shoots), with 

ovate cordate blade distinct from the long petiole, acute, sparsely appressed- 

pubescent, often grayish beneath, at flowering small, later reaching 10— 

20(30) cm in length, 6—19(15)cm wide (at base), thin; petiole as long as or 
longer than blade, slightly appressed-pubescent; lower cauline leaves 

petioled, more or less similar to the radical, median and upper leaves 

semi-amplexicaul, sessile, oblong, the upper even ovate, acute. Inflores- 

cence narrow at first, later spreading-paniculate, consisting of many cymes 

with additional few ascending lateral branches from axils of upper leaves; 

cymes dense, twisted at first, in fruit straightening, leafless; pedicels very 

short or flowers sessile; calyx gray-pubescent, lobes linear-spatulate, 
obtuse, 3—4mm in flower, 5—6 mm in fruit; corolla blue, rarely yellowish, 

tubular, 5—6 mm long, slightly protruding from calyx, teeth triangular, 

lanceolate or oblong, acute; scales in lower third of tube, narrowly tri- 

angular, 0.5—1mm long; stamens unequal, attached between scales, long, 

markedly exserted (sometimes described as being twice as long as corolla); 
anthers small, hardly 1mm long, broadly elliptic; style exserted from 

corolla; nutlets 5—7mm long, ovoid, with slightly concave disk covered with 

few thin anchorlike spinules sometimes only in one row forming a keel, 

finely tuberculate between spinules; spinules along disk and at sides anchor- 

like, more or less long, their bases not fusing or (in the longer) fusing, 

sometimes only forming dentate rim around disk with teeth ending as anchor- 

like spinules; rim flat, sometimes so wide that fruits resembling those of 

Paracaryum; cicatrice ovate, occupying about half (upper) the ventral 

side, the other part covered with anchorlike spinules. April—May. (Plate 

XXXVII, Figure 1). 
Stony or rocky mountain ravines in the lower and middle belts, moist 

shady places. — Caucasus: Dag., S. Transce.; West Siberia: Irt.; Centr. 

Actas salikhe sO Zils —luarb ein Shwen ams Alea aVitne) iutkina. Gen! distil 

Iran., (to Kurdistan in the west), Himalayas (rarely). Described from 
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Upper Irtysh and Arkaul (Arkalyk) Mountains (Meyer, 1826). Type in 

Leningrad. 
Note. It seems to me that there is only one species in this section. 

I presume that the Syrian S. amplifolius Boiss. belongs to the synonymy 

of the above-described species, although I have not seen specimens of the 

latter. Naturally, with such a huge distribution area, from Altai to Lebanon, 

local races of this mountain plant have been formed that are sometimes 

described as species. The northeastern race (the formal type) has along 

the disk margin spinules that are comparatively short (1—1.5 mm) and 

although broadening at the base the bases do not fuse, nutlets ca. 5-6 mm 
long. Hairs long but less in quantity. The southwestern race (Sa pletzwor 

laris DC.) has longer spinules (2—2.5 mm) along the disk margin, their 

bases are flat, very close and almost fusing, sometimes even slightly fusing; 

nutlets 6—7mm long; hairs grayish, slightly more dense. This race is 

very common to the western part of Tien Shan up to the Iranian Elburz. 

Within this range there are transitions to both the northeastern race and 

the Pamir area race (S. coronatus). S. coronatus Rgl. is known as 

the most typical only in the Pamir area, from western Tien Shan (Santalash, 

B. Fedchenko) up to Shugnan where it grows together with the southwestern 

race (S. petiolaris) to which it is connected by morphological transitions. 
It is distinct by the long and flat spinules fusing at their bases so that a 
dentate rim surrounds the disk, i. e., a wing like in some flat-winged Para - 

caryum. Apart from the original from Sangi- Dzhuman (above Urgut) 

I saw specimens also from the Nuratay Mountains (Korovin), Babatag 
(Rozhevits) and other places. The race S. tenuiflorus Schrenk is 
isolated in the north, in the Central Kazakhstan area of low, rounded, isolated 

hills (Ulu-Tau Mountains). This race is distinguished only by the very thin 
low stems, more glabrous and slightly narrower (purely tubular) corolla, 

the scales are larger. It is not true that the corolla is three times as long 

as the calyx, it is longer by 1/2 times, which also occurs in other races. 

The nutlets in S. tenuiflorus are 5—6 mm long and more like the nutlets 

of the type (northeastern race). Another race common to Mogol-Tau 

Mountains is S. mogoltavicus M. Pop. which differs from all the others 

by the straw-yellow corollas, its spinules on nutlets are shorter, as in the 

northeastern race (type S. circinnatus). The Dagestan race, S. daghes- 
tanicus M. Pop., is distinguished by its almost completely absent downy 

and its very small (5—3 mm ) corollas that are reddish-violet, its fruits are 

as in the typical race (S. circinnatus Ldb.). 

Section 2. KUSCHAKEWICZIA Zak. Burachn. Zeravsh. (1941) 15.— 

Genus Kuschakewiczia Rgl. et Smirn. in Tr. Bot. Sada, V, II (1878) 
625.— Radical leaves in fruit broadly elliptic-oblong, up to 4—6 cm wide, 

with few nerves, gradually and cuneately tapering to petiole. Corolla 

tubular, very small,3—4mm long. Flowers sessile or subsessile. Stamens 

exserted: anthers small. Scales small. Fruit subglobose, densely covered 

everywhere (disk, sides and free part of ventral side) with triangular- 

conical, thick, short (ca. 1—1.5 mm) spinules covered uninterruptedly with 
small papillar hairs. Cicatrice without awn from style. Perennials. Only 

in Centr. Asia. 
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PLATE XXXVII. 1—Solenanthus circinnatus Ldb.; 2—S.hirsutus Rgl. 
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2. S. turkestanicus (Rgl. et Smirn.) Kusn. in Mat. Fl. Kavk. IV, 2 
(1913) 141; Macbride in Proceed. Amer. Acad. LI, 543; Zakir. Burachn. 

Zeravsh. 15.—S. kuschakewiczi Lipsky in Tr. Bot. Sada, XXIII 

(1904) 182.— Kuschakewiczia turkestanica Rgl. et Smirn. l.c. 
(1878). 

Perennial; root dark, more or less thick, vertical, cylindrical, usually 

producing several stems; stems usually arcuately ascending, 10—15cm ~ 

647 high, more often 20—30 cm high, angular, like leaves sparsely erayislis 

648 

bristly-hairy (only at flowering when stems still short and leaves 7/10 of 

final size), simple, rather thin; radical leaves at first lanceolate, later 

nearly oblong or elliptic, obtuse or acute, with few pinnately lateral nerves, 

up to 3-6 cm wide, cuneate-tapering to long petiole, altogether 15—25 cm 

long (in fruit), rather coarse, greenish, sparsely covered with semi- 
appressed hairs; cauline leaves mostly oblong-lanceolate, acute, the lower 

short-tapering at base, the upper sessile, absent at apex of stem, 6—10cm 

long, 2—3.5cm wide. Inflorescence at first when stem short, spherical- 

capitate, composed of only terminal short cymes, later cymes elongate and 

become straightening into an umbelliform inflorescence with unequal rays 

ascending to the side; pedicels very short, gray-pubescent; calyx gray- 

pubescent, lobes lanceolate or linear-oblong, obtuse, in flower ca. 3mm 

long: corolla yellowish, tubular, hardly longer than calyx, ca. 4mm long, 
teeth short, triangular-lanceolate or oblong, often incurved; scales small, 

hamately incurved, narrow, not hairy-villous at apex, disposed in upper 

third of corolla near base of teeth; filaments attached in throat (tube), long, 

considerably exserted; anthers small, hardly 0.5 mm long, orbicular- 

elliptic to subglobular; nutlets — usually only one developing — large, ca. 
8mm across, subglobular, dorsoventrally compressed, densely and evenly 
short-spinulose on the entire surface (i. e., on flat back, narrow sides and 

ventral side), the spinules thick, conical, papilliform, with small anchor- 

like tip; cicatrice triangular-ovate, occupying WE of the ventral side (its 

upper part), not awned at apex. March—April. (Plate XXXVI, Figure 2.) 

Loess or sandy slopes of foothills in semi-desert steppe, often in oases.— 

Centr. Asia: Pam.-Al., Syr D. (Tashkent), Mtn. Turkm. (Badghis). Gen. 
distr. : Iran. (only in Paropamisus part of Afghanistan). Described from 

Tashkent (Kushakevich), but it is possible that the plant was collected by 
Kushakevich somewhere more to the south, near Samarkand. Type in 

Leningrad. 

Note. Gwtrke (1897) and Brand (1921) (the latter in spite of Lipskii's 
opinion(1904)) retained Kuschakewiczia as a genus, not only because of 

a lack of faith in E. Regel's stand but also because Brand, and certainly 

Gurke, knew so little about the Turkestan species of the genus. Solenan- 
thus species, suchas S. hirsutus and S. plantaginifolius, are so 

close to Kuschakewiczia turkestanica that it is impossible to 

separate the latter into a genus on the basis of such variable characters 

found in the species of Solenanthus like the disposition of the scales and 

the attachment of the stamens. Of course, the problem of generic delimi- 
tation is very complicated, much more complicated than species delimitation, 

and in order to be consistent in defining the genera, it is impossible to separate 

the genusKuschakewiczia from the genus Solenanthus if the genus 

Paracaryum or Rindera combines (as in the USSR) such different 
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sections as Macromattiastrum and Euparacaryum or Pseudomattia and 

Eurindera, respectively. 

It is noteworthy that the remarkable magnitude of the infraspecific 

differentiation of S. turkestanicus compared with other Solenanthus, 

is proportional to its ecological differentiation. It is the only species in 

the genus that extends to the semi-desert belt, in loess foothills, on loess 

soil, while all the other species of the genus grow on mountains, in rocky 

and stony places, usually in the semi-steppe belt, i. e., in much more arid 

conditions. 

3. S. plantaginifolius Lipsky in Tr. Bot. Sada, XXIII (1904) 198; Brand 
in Pflanzenr. IV, 252 (1921) 159. 

Perennial; rootstock very thick, long, producing 1 or sometimes several 

stems; stems angular, erect or decumbent, robust, up to 50cm high, not 

branching outside inflorescence, grayish, with appressed entangled hairs, in 

inflorescence appressed-pubescent; radical leaves resembling the leaves of 

plantain, ovate-lanceolate or oblong, cuneate-tapering to winged petiole, 

acute, with 3 subparallel pinnate nerves, very accrescent in fruit, gray- 

appressed-pubescent, in flower ca. 20cm long, 3—4 cm wide, in fruit up to 

50cm long and to 14cm wide; cauline leaves few, much smaller, oblong or 

lanceolate, the uppermost sometimes even linear, upper leaves sessile. 

Inflorescence at onset of flowering a very narrow panicle, with branches not 

arcuate, later paniculate-racemiform, long, leafless, rather dense, composed 

of many (20—30) small cymes; cymes nearly erect, recurved, in flower 

rather dense, 2—5 cm long, many-flowered, leafless; fruiting cymes straight- 

ening and elongating up to 10cm, obliquely spreading above; flowers small, 

subsessile; calyx silvery-white-pubescent, lobes spatulate-oblong-linear, 

obtuse, 3 mm long, in fruit not elongating; corolla violet-blue, ca. 3mm long, 

as long as calyx, teeth unequal, lanceolate or lanceolate-triangular, acute, 

ciliate at apex, erect, slightly protruding from calyx, tube short, broad, 

glabrous, pale; scales very small, crescent-shaped, in the lower third of 

corolla: filaments attached between scales, violet, a little but distinctly 

exserted from corolla and calyx; anthers black, oblong, 0.65 mm long; style 

hardly exserted from corolla, in fruit almost inconspicuous; fruit sessile; 

nutlets 1—2 in fruit but sometimes 3 and even 4, compressed dorsoventrally, 

globose-ovoid, ca. 10 mm long, with slightly concave back, at sides and ventral 

side very densely covered with short flat-conical hair-like-papilliform at 

sides and anchorlike at tip; spinules along disk (back) not as thick but of the 
same shape thus disk hardly distinct from margins and sides; cicatrice 
ovate, without awn, occupying Y— Ya the ventral side; gynophore low-pyramidal. 

April—May. 

Stony mountain slopes, in the upper semi-desert and semi-steppe belts, 

among wormwood or woody-shrubby associations. — Centr. Asia: Pam.-Al. 

(southwestern part only: Kulyab and Boldzhuan). Endemic. Described from 

Boldzhuan (flowers, V 1883—1884, Regel'). Type in Leningrad. 
Note. This endemic species with its unique corolla is restricted to one 

of the most remarkable floristic regions of mountainous Central Asia, and 

I refer it to S. turkestanicus because of the similarity of its fruit, 

especially the spinules covering it. These spinules are also present in the 

North African S. lanatus DC. which I think should be separated into the 
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genus Turbinaria M. Pop. In my opinion Brand uselessly added it to 

the Himalayan genus Lindelofia. As far as the origin of our species 

is concerned, it seems possible to regard it as a hybrid (naturally, of 

Tertiary age) of S. turkestanicus XS. karateginus(stamineus) 

and therefore it is expected to find in Kulyab-Boldzhuan some other species 

morphologically close to ours yet closer to the Supposed parents. Brand 

wrote about S. plantaginifolius: "species summopere insignis et ~ 
forsan allii generis.'' After the fruit became known the first assumption 
remained valid and the second proved superfluous. 

Section 3. HIRSUTI Zak. Burachn. Zeravsh. (1941) 15.— Radical leaves 

with oblong, lanceolate or linear blade very gradually tapering to petiole and 

not reaching more than 2—3(5)cm in width. Flowers sessile or subsessile. 

Corolla red-violet, 3—7 mm long,limb more or less campanulate distinct from 

tube, with triangular erect teeth; scales small, at middle or below middle of 

corolla; Stamens considerably exserted from corolla, with small anthers. 

650 Style exserted. Nutlets not large, 5—7 mm long, spinules flat and smooth and 

with large anchorlike tip. Cicatrice (with awn? or) without awn. Stems 

nearly not branching. 

4. S. hirsutus Rgl. in Izv. Obshch. lyubit. estestvozn., antrop. i etnogr. 

XXXIV, 2 (1882) 60; Lipskii in Tr. Bot. Sada, XXIII, 192; Zakir. Burachn. 
Zeravsh. 15; Brand in Pflanzenr. IV, 252, 156. 

Perennial; rhizome short, oblique, branching, with woody short curved 

branches, producing numerous adventitious filiform slightly thickened roots; 

branches of rhizome bearing many leaf bundles (rosettes); stems thin, 
10—25 (40) cm high, ascending or erect, rounded, without projected lines, 

simple, slightly leafy, densely and coarsely (bristly) spreading-villous, the 

leafless upper part appressed-white-bristly; radical leaves lanceolate (with 

petiole) 10—15 cm long, 1—2 cm wide, acute, gradually long-tapering to bristly 

petiole, with few lateral nerves, little accrescent in fruit, at both sides 

sparsely grayish-bristly-hairy, bristles at upper surface on large flat tuber- 

cles, erect, coarse, bristles at lower surface without tubercles, softer and 

more entangled; cauline leaves few, only in the lower part of stem, lanceo- 

late to linear, acute, the lower tapering at base,the upper sessile, 5—l cm 

long, 0.5—lcm wide. Inflorescence at first capitate, composed of few short 

leafless cymes, later elongating, becoming corymbiform, furcate if only 

2 cymes present, with branches spreading above, reaching 5—8 cm in length; 

pedicels very short,nearly inconspicuous; flowers usually sessile; calyx 

gray -pubescent, nearly lanate, 2—3 mm long, in fruit nearly not elongating, 

lobes linear, obtuse; corolla dark red, 3—4mm long, hardly exserted from 

calyx, the limb rather distinct, campanulate, approximately as long as tube, 

lobes (teeth) oblong, obtuse, not recurved; scales rather large,ca. 0.5mm 

long and wide, nearly square, obtuse or elongate-rectangular at the slightly 

2-lobed apex, papilliform along upper margin, in throat of corolla or slightly 

lower; stamens twice length of corolla; anthers ovoid-rounded, ca. 1mm 

long, in the southern race oblong,to 2 mm long; nutlets ca. 5mm long, ovoid- 

oblong, flat, sparsely and shortly spinulose along back, finely tuberculate 

between spinules, with uniseriate long horizontal or erect, flat spinules along 
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slightly thickened margin, slightly spreading at base, turning blue, all spinules 

with anchorlike head, sides with sparse erect spinules slightly shorter than 
the marginal; base of style not thickened; cicatrice apparently extends for 

/,—/, of ventral side, without awn. April—May. (Plate XXXVII, Figure 2.) 
Stony mountain slopes, often in savin or maple and almond forests. — 

Centr. Asia: Pam.-Al. (only south of Upper Zeravshan). Endemic. De- 

scribed from Sangi-Dzhuman ravine on Zeravshan Range between Urgut and 
Magian (flowers, 25 V 1869, O. Fedchenko). Type in Leningrad. 

5. S. kokanicus Rgl. in Izv. obshch. lyubit. estestvozn.,antrop. i etnogr. 

XXXIV, 2 (1882) 89; Lipskii in Tr. Bot. Sada, XXIII (1904) 188; Brand in 

Pilanzenr. Vi, 252. lot) Zakice Burachn. Zeravsh, 15: 

Perennial; root thick, woody, dark, long, with 2—3 squamate heads, pro- 

ducing 1, rarely several, stems and few rosettes; stem 30—60cm high, erect, 

rather thick, ribbed, furrowed, usually simple, leafy to inflorescence, with 

1—2 short straight branches below inflorescence, all soft, thin with gray- 

appressed downy hairs, thinly tomentose; radical leaves elongate-lanceolate 

or lanceolate-linear,to 30cm long, gradually, almost inconspicuously taper- 

ing to petiole, acute, 3-nerved, sericeous and gray-thin-tomentose, 0.8—1.5cm 
wide, the petioles shorter than blade, nearly white-tomentose; cauline leaves 

lanceolate or lanceolate-linear, acute, the lower slightly tapering to base, 

the upper sessile, thin, nearly sericeous-gray-tomentose. Inflorescence a 

short panicle, small at first, of 5—10 short leafless scorpioid cymes, later 

straightening, elongating to 5—8 cm, obliquely spreading above; pedicels very 

short,none more than 3mm long; calyx gray, tomentose-downy, 2—3 mm long, 

its lobes linear, obtuse or acute, little changing in fruit; corolla ca. 5mm 

long, red-blue, nearly tubular, its limb barely discernible, not clearly set off 

from tube, teeth 0.6 mm long, triangular, acute,erect; stamens 11/, times 

length of corolla; anthers oblong, 1—1.5 mm long; scales ca. 1/,mm long, 
rectangular, in lower third of corolla; nutlets ca. 4mm long, with finely 

tuberculate flat back, few, thin, flat, smooth, (except for anchorlike head) 

short, anchorlike spinules, slightly longer along margin and sides, hardly 

fusing at base; thickened base of style very short, 1—2 mm long; cicatrice 

ovoid, occupying half the ventral side, without awn; ventral side with fine 

anchorlike spinules; gynophore short-pyramidal, with impressed faces, and 

wings (ribs) between them. May—June. 
Stony limestones of plateaus on peaks of ranges, upper part of semi-steppe 

belt, 2,000—2,500 (3,000)m.— Centr. Asia: Pam.-Al. (mainly along 

Zeravshan Range; Kugitang — at peak and in Alai valley). Endemic (?) 

Described from Zeravshan Range (Askai Mountain, flowers, 15 V 1869, 

O. Fedchenko). Type in Leningrad. 

Note. S. strictissimus Brand,a very close species, was described 

from Hindu Kush. It differs from our species only in the longer (7mm) 

corollas and the larger (to 1mm long) square scales. Our species may 
also occur on the northern slope of the W. Himalayas. 

6. S. stamineus (Desf.) Wettst. in Denkschrift. K. K. Acad. Wissenschaft. 

Wien, L, 2 (1885) 88; Brand in Pflanzenr. IV, 252, 155.— Cynoglossum 

stamineum Desf. in Ann. Mus. Hist. Nat. X (1807) 431.— Mattia sta- 

minea Roem. et Schult. Syst. IV (1819) 82 et 764.— Solenanthus tour- 

MEtOQrEnL IC. Ibre@che, D< (UIA) eels ions, IML, Ces IY, AOMs iyans so Wiehe. 
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Fl. Kavk. IV, 2, 145; Grossg., Fl. Kavk. III, 252.— S. conglobatus 

DE. Levee 1662 ich Destagle ica tablaciGs) Choi Corrs taba) ob rarrcd hms leter 
fig 2a: 

Perennial; root thick, dark, vertical, with 2—3 thick, squamate partly 

tomentose heads; stems 25—65cm high, usually single, erect, rather thick, 

simple, gray, with short soft velutinous hairs, rarely subglabrous, (in more 

glabrous green-leaved forms), yellowing; radical leaves long, the oblong-- 

lanceolate, acute or obtuse, gray, velutinous-downy blade to petiole as long 

as blade; total length of leaves 20—30 (to 40)cm, blade 2—3(5)cm wide; 

lateral nerves poorly defined; the Iranian specimens are prominently 2- 

nerved; cauline leaves rather numerous, lanceolate, rarely almost oblong, 

extending to inflorescence, the lower tapering at base, the upper reduced, 

sessile, obtuse, gray-velutinous-downy, soft, sometimes nearly tomentose, 

rarely greenish. Inflorescence short, sometimes an interrupted panicle, of 

5—10(15) scorpioid cymes, or,nearly capitate with about 5 cymes, bostryces 
1—4 cm long, dense, many-flowered, arcuate, in fruit not longer than 5—6 cm 

straightening, obliquely spreading above; pedicels very short; flowers and 

fruit subsessile; calyx 3—4mm long, gray or white, tomentose-downy, its 

lobes lanceolate or linear, acute or obtuse, nearly not elongating in fruit; 

corolla violet-red or violet, 5—6(7)mm long, the limb broadening but weakly 

separated from tube, the teeth triangular, acute, short; scales rather large, 

trapeziform or nearly rectangular, to 1mm long, slightly below middle of 

corolla, slightly 2-lobed, hairy at apex; stamens markedly protruding from 

corolla, (1'/, times as long), the filaments attached to middle of corolla; 

anthers ovate or oblong, 1.5—2 mm long; style long, protruding; nutlets 
6—7(8)mm long, ovoid, with smooth flat or slightly impressed disk, and 
short flat anchorlike spinules widely dispersed, sometimes confined to keel, 

margin with flat, short, broadly triangular, anchorlike spinules with slightly 

fused bases also disposed in 2—3 lateral rows, ventral side with short dense 

anchorlike-spinules; cicatrice ovoid, occupying upper half of ventral side, 

without awn; style slightly thickened at base, inconspicuous in fruit; gyno- 

phore short-pyramidal, with impressed faces and winglike ribs. May—June. 

Stony slopes, 2,000—3,000 m, in subalpine belt.— Caucasus: S. Transc. 

(Nakhichevan ASSR, Armenian SSR), E. Transc., Tal.; Centr. Asia: Pam.-Al. 

(southeast Pamir only: Shugnan, Darvaz). Gen. distr.: Arm.-Kurd., Iran., 

Bal.-As. Min. (Syria, Greece: Aroania). Described from Asia Minor (Cappa- 

docia) from Tournefort's collections. Type in Paris. 

Note. I found no stable differences between the Armenian and Kurdistan 

(type) S. stamineus and the Pamir specimens, although the latter occupy, 

as it were, an island isolated from the main distribution area. This species 

probably grows in Hindu Kush. The plants in the Pamir area have rectangu- 

lar, not trapeziform, scales and their corollas are more tubular, but these 

are not important differences. (Earlier, they were recognized as S. kara- 

teginus Lipsky,though Lipsky ignored that it was very close to S. sta- 

mineus, which is easily distinguished by its characteristic paniculate not 

capitate inflorescence.) 

7. S. karateginus Lipsky in Tr. Bot. Sada, XXIII (1904) 196; Brand in 

Pflanzenr. 156. 
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Perennial; root thick, dark, with few squamate heads; stems 20—40 (to 

60) cm high, usually single, erect, rarely thick, not branching, slightly angular, 

with velutinous gray down; radical leaves oblong-spatulate or oblong- 

lanceolate, obtuse, long-tapering to petiole shorter than 3—4 cm wide, 

velutinous-gray-downy blade, with 2 distinct lateral nerves; petioles nearly 

white-tomentose, cauline leaves 4—6 cm long, oblong or lanceolate, few, 

velutinous-gray-downy, except for lower leaves sessile, acute, the upper - 

most 1—3cm long. Inflorescence capitate, becoming corymbiform as 

scorpioid cymes, elongate, leafless, rising above leafless apex of stem, 

rarely short-paniculate through small lateral branches; pedicels very short; 

calyx short-downy, gray, 3—4mm long, its lobes oblong-linear, obtuse; 

corolla 6—7 mm long, reddish-blue (violet), nearly tubular, limb, indistinct, 

teeth erect, triangular-ovate or triangular -lanceolate, acute, short; scales 

trapeziform, 0.75—1 mm long, indistinctly 2-lobed, papilliform, in middle of 

corolla; stamens far-protruding, filaments inserted at middle of corolla, 

anthers ovoid, 1mm long; nutlets 6—7 mm long, ovoid with flat back, finely 

tuberculate and sparsely covered with short anchorlike spinules, sometimes 

confined to keel, along edge of disk spinules in 2—3 rows with flat-broadened 

base, slightly fusing, and anchorlike head, ventral side short-spinulose; 
cicatrice occupying more than half of nutlet, ovoid, without awn (2); 

style with short thickened base. June—July. 

Stony mountain slopes, 2,000—3,500 m, in subalpine belt.— Centr. Asia: 

T. Sh. (west only), Pam.-Al. (southwest mainly). Endemic. Described 
from Karategin (Kara-Shura Gor ge, flowers, fruit, 26 VII 1897, Lipskii). 

Type in Leningrad. 

Note. This species is so close to S. stamineus that it is difficult 

to distinguish them decisively, the more so as Lipskii's originals more 
closely resemble the intermediate form with paniculate inflorescence. 

The most typical specimens (differing from S. stamineus) come from 

the western part of Tien Shan; their growth is more robust, their stems are 

thinner, inflorescences are nearly always capitate, even in fruit, and the 

pubescence is Sparser and not as gray as in the Karategin specimens. In 
general S. karateginus differs from S. stamineus in its seemingly 

[sic] longer (6—7 mm) corolla and the finely tuberculate, not smooth, disk 
of the nutlets, but we cannot be certain that these differences are constant. 

There is no sense in trying to separate the West Tien Shan type of Karategin 

Solenanthus as S. ugamicus Rubtz. in herb. 

Section 4. APENNINI M. Pop. — Radical leaves with oblong or broadly 

elliptic blade cuneately tapering to petiole. Corolla with different broadening 

of limb, clearly set off from tube, 6—9 mm long, violet-blue or red. Pedicels 

distinct, to 1—1.5cm in fruit. Scales in throat, large, 1—1.5 mm long, trapezi- 

form-oblong. Lobes (teeth) of limb obtuse. Stamens far protruding or 

scarcely so. Nutlets 7-8 mm long, high-pyramidal, similar to those of 
Cynoglossum, the very flat back and sides densely covered with short 

thick smooth anchorlike spinules. Biennials, with thick high bristly- 

villous stem. A forest type. 
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8. S. biebersteinii DC. Prodr. X (1846) 165: Ldb. Fl. Ross. III, 170; 
IBiepisisy IMIS Worse INV AGES SlevantNions IMly Wh Zaz bhai shal Meets IMS Ie nils. 

iV, 2, 143; Brand in) Pilanzenr.) IV, 252), loo) (Cyn oe) ols)s umisiele 
mineum M. B. FI. taur.-cauc. Suppl. (1819) 127, non Desf. (1807). — 
Solenanthus dubius Fisch. et Mey. ex Hohensack. in Bull. Soc. Nat. 

Mose. XI (1838) 306, nomen.— Exs.: Pl. or. exs. No. 269. 
Perennial; root dark, vertical, 2cm thick or less, 1-headed: stems 

30—50 cm high, in fruit to 85cm high, fistular, longitudinally furrowed, with 

short overtopping branches in upper part only, paniculate, with sparse, 

sometimes dense, grayish soft villous hairs; radical leaves green through- — 

out flowering, the more or less large, oblong-oval, delicate blade 3—5(7) em 
wide, acute, with soft appressed down on both sides, with distinct pinnate 

lateral nerves, more or less cuneately (not cordately) tapering to petiole, 

total length 10—15(25)cm; petiole broad, almost as long as blade; cauline 
leaves rather numerous, the lower similar to the radical, petioles, oval-oblong, 

the upper sessile, oblong to lanceolate, rather long, 1.5—2 cm wide, the 

uppermost at base of bostryces, lanceolate-linear, all leaves with soft 

appressed down, short-acute. Inflorescence paniculate, densely capitate- 

spicate, becoming paniculate-racemiform, to loosely paniculate in fruit 

because of the elongated terminal and lateral scorpioid cymes, scorpioid 

cymes in flower dense, arcuately drooping, in fruit straightening, loose, to 

10—15 cm long, spreading above, in lower part with few small lanceolate- 

linear leaves; pedicels short, in fruit to 1—1.5cm, erect, gray-downy or 

villous; calyx ca. 5mm long, to 10mm in fruit, with oblong obtuse downy- 

villous lobes; corolla hardly exserted from calyx, ca. 6 mm long, tubular 

to funnel-shaped, dark red (or whitish-red ? according to Boissier), the 
limb as long as tube, slightly campanulate, cut to half into 1.5mm long, 

triangular-oblong teeth; scales in throat large, 1—1.2 mm long, oblong, 

truncate, hardly 2-lobed; stamens markedly exserted, twice as long as 

corolla; anthers oblong, ca. 1mm long; style 8mm long; nutlets ca. 7mm 

long, ovoid, with flat back, with sparse short thick anchorlike spinules, 

smooth between them, along thickened margin and free part of ventral side 

with dense short (0.5—1 mm) smooth thick erect anchorlike spinules slightly 
fusing at base; thickened base of style ca. 5mm long; cicatrice ovoid, 

occupying less than half the ventral side, not awned. April—May. 

Mountain broadleaved forests, cliffs, rarely floodplain forests of lowland.— 

European part: Crim. (mountain forests); Caucasus: Cisc. (Kuban), W. 
Transc. (Abkhazia, Mingrelia, Imeretia, Guria, Adzharia), E. Transc. 
(Mtskheta). Endemic. (or also in Gilan?). Described from the Crimea, 
between Kyzyl-Koba at upper reaches of Salgir River and Kara-Uzen!' 

(Steven, 1818?). Type in Leningrad. 
Note. The record from Gilan is not reliable. From there, Solenan- 

thus mollissimus (Lehm.) DC. (Cynoglossum mollissimum 

Lehm.) from the Pallas collections (Gmelin) in the Berlin herbarium was 
described; this is scarcely distinguishable from S. biebersteinii DC. 

In the Leningrad herbarium I saw a fragment of the flowers with the label 

Symphytum corymbiferum Gilan. I expect that Gmelin's specimen, 

the type of S. mollissimus DC., is very similar to S. biebersteinii 
DC. 
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9. S. brachystemon Fisch. et Mey. in Bull. Soc. Nat. Mosc. XI (1838) 

306; DC. Prodr. X, 164; Ldb. Fl. Ross. III, 268: Kuzn. in Mat. Fl. Kavk. 

IV, 2, 142; Grossg., Fl. Kavk. Ill, 252.— Lindelofia brachyste- 

mon Brand in Pflanzenr. IV, 252 (1921) 84. 
Perennial; root dark, vertical, to 2cm thick or thinner, 1-headed; stem 

50—80 cm high, thick, erect, fistular, faceted, with sparse, long, entangled, 

lamellar hairs, paniculately branching above, with few fertile branches from 

axils of upper leaves; radical leaves 20—30 cm long, long-petioled, their 

blade oblong or narrowly elliptic to nearly lanceolate, slightly longer than 

petiole, 10—20 cm long, 2—4(7) em wide, gradually tapering to petiole, the 

slightly grayish appressed down sparse above, dense beneath, thin, with 

prominent lateral nerves, acute; cauline leaves rather numerous, the lower 

petioled, similar to the radical, oblong, the upper semi-amplexicaul, oblong- 

lanceolate or lanceolate, rather long, the uppermost reduced. Inflorescence 

paniculate, racemiform-paniculate from short and dense, terminal and lateral, 

few-flowered scorpioid cymes (in fruit probably loosely paniculate owing to 

elongating cymes), at base with few, reduced, lanceolate leaves; pedicels 

villous, as long as calyx or shorter; in fruit probably longer, erect; calyx 

gray, with villous soft hairs, its lobes lanceolate, acute or broadly linear, 

obtuse, 5—7 mm, later 10—11 mm long; corolla 8—10 mm long, violet (?), 
tubular to funnel-shaped, the slightly campanulate limb shorter than wide 

tube, cut to half into obovate, rounded-obtuse teeth tapering to base, i.e., 

spatulate, 2-3mm long; scales rounded, 1—1.5 mm long, trapeziform- 

oblong, in throat, even slightly above middle of corolla, 2-lobed, filaments 

attached to middle of corolla, slightly below scales, ca. 2mm long, oblong; 

anthers hardly protruding from corolla teeth but shorter than filaments; 

style as long as calyx, extending only to scales. (Nutlets with ascending 

margin with numerous long thin anchorlike spinules along disk, margin and 

sides with less dense, shorter spinules— Fischer and Meyer, Ledebour, 

Kuznetsov.) The source of this description of the nutlets by the authors and 

repeated by Ledebour and Kuznetsov is not known. Fischer and Meyer 

wrongly report that the disk bears longer and denser spinules than at the 

margins and sides. Hohenacker presumably collected the nutlets in the 

winter of 1833—1834 and sent them to Leningrad (then St. Petersburg) 

where they were sown. In the Academy herbarium there is a shriveled 

garden specimen with nutlets aborted (due to lack of pollination). Their 

disk is smooth and bears a few, long spinules, the margin of the disk 
and sides of the nutlet are very densely covered with shorter spinules. 

March—April. 

Forests in lowlands and foothills. — Caucasus: Tal. Gen. distr. : Iran. 

(Gilan). Described from Lenkoran' (Hohenacker, 1833). Type in Leningrad. 
Note. Inits vegetative characters, and probably also in the nutlets, this 

species is very similar to S. biebersteinii, but in the structure of the 

slightly larger corolla there are some differences: short stamens, longer 

anthers, teeth of different shape, but the scales, too, are very similar to 

those of S. biebersteinii. The stamens and anthers led Brand to trans- 

fer this species to Lindel ofia, which he interpreted very loosely by com- 

parison with the older authors and even with Lehmann himself. 
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Genus 1231. CYNOGLOSSUM* L. 

L. Sp. pl. (1753) 134, ex parte. 

Calyx divided to base, the lobes slightly elongating in fruit and then 
usually stellately spreading. Corolla funnel-shaped or rotate, brachymor- 

phous, with tube 1-3 mm (in ours rarely to 5mm long), not exceeding lobes 
of calyx, the limb concave or flat, its lobes ovate, rounded or semi-rounded. 

Scales trapeziform, rectangular, rarely oblong, 1—2(3) mm long, protruding, 
with thickened apex, papilliform, more or less 2-lobed. Stamens included 

in corolla tube, filaments very short; anthers oblong, obtuse, not protruding. 

from scales; style prismatic-columelliform, short, with disklike-capitate 

or punctate-capitate, entire stigma, not protruding from corolla tube (or 

scales). Nutlets 5—8 mm long, dorsoventrally compressed. flattish, ovoid, 

without marginal wings or rim, usually entire surface with anchorlike 

spinules, rarely back smooth, either slightly inflated, without ascending 

margin, gradually converging at side of nutlet and then sides densely covered 

with spinules, or flat and even concave, set off from sides by thickened 

margin and then less spinulose than margin or sides or even smooth. Ripe 

nutlets separating from pyramidal gynophore, areola flat, usually ovoid, 
apex connate to style; style persistent in fruit, rips from the latter a vertical 

strip of tissue (awn) as in the fruit of geranium, and the awn remains on the 

nutlet as a horn attached to the apex of the cicatrice. This character is 

characteristic for the genus. Biennial or perennial herbs with rather high 
stems, 40—150cm high. Tubercles at base of hairs small or absent. 

Note. Our interpretation of Cynoglossum is far more restricted 

than that of other recent authors (Clarke, Gurke, Brand, and others), as 

Section II], Eleutherostylum Brand, is excluded as are several species 

included in Cynoglossum, in particular those included by Brand in 

Section I. Eu-Cynoglossum. 

Cynoglossums.s. as accepted here includes C. dioscoridis Vill., 
CMcolumnae Men.) ©. cheiritolium i. C. ma cellients eumens: 

C. clandestinum Desf., and C. sphacioticum Boiss. It is an ancient 

Mediterranean genus. 

The mainly tropical small-flowered and small-fruited species of Cyno- 

glossum I have separated as Paracynoglossum (type C. denticu- 

latum DC.) — see page 673. Some North American species earlier re- 

ferred to Cynoglossum, in particular C. virginianum L.,C. grande 

Dougl. and C. occidentale Nutt. should be made into genera. The 

Australian C. latifolium R. Br. is unquestionably a separate genus, 

Austrocynoglossum M. Pop. 

The species of Cynoglossum are considered poisonous; at least when 

fresh, they are not eaten by cattle. C. officinale — the most thoroughly 

studied — contains apparently in the root but not in the foliage the toxic 

alkaloid cynoglossine, a liquid with effects similar to curare, accounting 

for 0.12% of the fresh weight of the root. Also there is a glucoside (glucoalka- 

loid) consolidine which hydrolyzes to consolicin—a nerve poison at a con- 

centration of 0.00054%, and dextrose. Cynoglosseine and bitter cynoglossidine 

are also reported. These alkaloids seem to be produced also in related 

* From the Greek kyon — dog; glossa — tongue, presumably referring to the shape and softness of the 

leaves. 
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species of Series Rubra; other specific substances may be expected in 

Series Flavescentia. 

lie Nutlets when ripe with margin slightly elevated above, disk, 

thickened, and more densely covered with spinules; disk flat 

Che Enein Slkiwslalhy COME ooo 45000 GS dub oO OroO Go Guo aldo 5 boo 5 OS Ze 

Nutlets without thickened margin, their disk inflated, rarely 

nearly flat, gradually converging at margin; margin densely 
SPMAUlOUSUeNe onary Nitrate cea rarranisvusuraiee ils oy obec) Area Nany Aewna nicl el ya) henianeanre 6. 

Corolla red-brown, blue or sky-blue. Hairs soft, rather thick; 

(Seite epee dy GAYSlal WOT ISSO) Gd OS LoeaKD ololquo dio, oop 01s deb Boo Gua,a 6 3. 

Corolla greenish-yellow, without any anthocyanin dyes. Plants 

glabrous or naked in fruit. (Confined to Gentr. Asia)i. 2% + st) =). Bie 

Corolla sky-blue, limb flat, as in forget-me-not. Plants to 

1m high, with large leaves; radical leaves with petioles to 
60 cm long, the blade oblong, to 40cm long. Hairs sparse, 
slightly grayish. Nutlets 6—9 mm long, their disk subglabrous. 

(hier Shanice ote ses. lathe ashe ta mt tee sig) 3. C. tianschanicum M. Pop. 
Corolla violet-red or dingy (brown-) red, rarely nearly blue, 
with funnel-shaped limb. Hairs more dense, gray or tomentose. 

IL GENES Srangullere, MAACONVEIP oo oF CO ODO OM OOK Ob OOO OOD OOO oO OO 4. 

Gray plants. Corolla brown-red (rarely blue). Nutlets smaller, 

ST WAI WOME 6 g.b105 dG 400 0 Ob GG Solo old) S16 a5 0 ooo 8. C. officinale L. 
Nearly white-tomentose plant, often silvery-sericeous. Corolla 

violet-red (meat-red). Nutlets larger, 6—7 mm long, with nearly 

smooth disk. (Alpine belt of Greater Caucasus Range and 

JANG Alas belie) Ret aes Cia hc SY et eR LON a eae 9. C. holosericeum Stev. 
Stems 1—1.5 mm high, paniculately branching above, with large 

panicle of flowers. Radical leaves resembling those of burdock, 
70 cm long, to 15cm wide, all leaves with short and dense down 

beneath. Pedicels sericeous-downy. (In foothills and mountains 

CL METEN A Sian) & Meee nie eee Mtn eens Eig nat aia t 2. C. viridiflorum Pall. 
Stems 50—80 cm high, with small narrow apical panicle of flowers. 

Plants completely glabrous, multicaulescent from thick root. 
Radical leaves absent, leaves in lower part of stem squamiform 

Brat Ns Weta 2 GE ee PS Na ae ema 1. C. seravschanicum (B. Fedtsch.) M. Boe, 
Pedicels and especially stipes thin, longer, 3—4 times as long as 

fruit, arcuately drooping. Flowering racemes leafy in lower part. 

Plants gray, with appressed fine down. Leaves lanceolate, acute. 

Gromi Es Altar ton Wissiitei)y meses eet e) coe ye 7. C. divaricatum Steph. 
Pedicels and stipes shorter, almost as long as fruit, drooping. 

Racemesmealessn plantwourcicleusiberzia) means sen sue Weel cue roel iment te 

Corolla larger, 5—7 mm across, sky-blue, with network of dark 

veins. Plant with fine, nearly sericeous gray hairs. Upper leaves 

sessile, with cordate base, all leaves lanceolate, short-acuminate .... 

SRC Rom Riel ay cu lonientol elo Mec maine mente iin pina MtroneD ein role ieh) steals 4. C. pictum Ait. 

Corolla slightly smaller, red-violet, rarely blue. Pubescence 

much sparser, plant green or turning green; a mountain plant, 

MOW BWC o 5 no SoNb Bods ORE Gb Oso OD GOOD poo Ue eo na us 8. 
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Leaves more compact, greenish, with coarse appressed hairs, 

above and beneath, cauline leaves lanceolate, cordate-semi- 

amplexicaul, short-acuminate. (Caucasus).... 5. C. nebrodense Guss. 

Leaves green, thinly scarious, of shady delicate mesophyllous 

consistency, glabrous above, with scattered coarse hairs 

beneath, radical leaves with oblong blade, the cauline sessile, 

slightly cordate at base, not strongly acuminate.... 6. C. montanum L. 
~ 

following Key may be used when ripe fruits are not available. 

Flowers greenish-yellow. Plants glabrous or glabrescent. 

(Centr. Asia yen fis Oke 2 Ce ies nn 1 SAR OR Qe 
Flowers blue, red-blue or brown-red. Plants hairy, grayish, 

Ssometime's) tomentose, Garey, Sree ies ce cis) tes) otc) os sen ten eee 3. 

Radical leaves absent; base of stem with squamiform leaves. 

Multieaulescent glabrous plant. Stems 50—80cm high. Panicle 

Sngill,. (GiSsese Beis) 6 5 686.6 4.5 ocd a 1. C. seravschanicum M. Pop. 

Radical leaves very large, resembling those of burdock, their 

blades oblong, to 40cm long. Leaves with short dense down 

beneath. Pedicels grayish. Stems 1—1.5m high. (From Altai 
30) WAS I2kwerbe Eresel, maianalby ria, Ger Siateia)) o 6 65 2. C. viridiflorum Pall. 

Corollary blue ieee esse. wave ole: seth aime ey ue (suvw' ol ise) levee siicres | omen sata am arene 4. 

Corollas! red=violet or bDrOWwNM=Cedsj%. 2). a. is ose see ee ees 5 

Corolla blue, the limb flat, as in forget-me-not. Perennials, 

to 1m high. Radical leaves oblong, to 60cm long. Hairs 

Sparse, Sortjorayishw( We dion Shan 2)000—2550.0nna) irene ene ene 
SS Cu by to. Ontos boo) on 8 ae/-8il 6 OMEN es abitame Word unucmape anc 3. C. tianschanicum M. Pop. 

Corolla funnel-shaped, blue, with network of dark blue veins. 

Often annuals, 40—80 cm high, with soft, nearly sericeous down...... 

S00 DV OVONO!'G ClO Glo die did O16 6)O HIS Go. Buand aio lb lo olo loo 6 4 4. C. pictum Ait. 

White-tomentose perennials of alpine belt of the Caucasus. 

Stems 50—70 cm high. Leaves lanceolate. Corolla purple to 

HlOOd sre dein enue tse eusirs, acyey avin cMelal st erase 9. C. holosericeum Stev. 
Gray or grayish, downy or green, not tomentose plants of the 

non-alipine Delt ee ame sien se 6! ee le) lo vo kel al Vol ou reiey Ueuey bettie sy ar vol site ayaa atmo 6. 

Gray-downy plants. Leaves, especially the upper, rather long- 

ACUMIINAT Os veered aie ca ethers Toneyiss cece devler el Jer sete. seve tees getiee al Settee em ee 

Greenish or green, sparsely pubescent plants. Leaves short- 

acuminate or obtuse, the upper sessile, with cordate base ......... Sr 

Pedicels thin, very long (3—4 times as long as fruit), arcuately 

drooping. Corolla violet-red. (South Siberia). 7. C. divaricatum Steph. 

Stipes not longer than fruit, hamately drooping. Corolla 

[SVRONY Ig ATAENC IMME rier acho Gotcha Rowley eo tia PN Coaaeaies gh eure airs iets 8. C. officinale L. 

Plants greenish, with coarse appressed hairs on both sides of 

leaves. (Caucasus, rarely in mountains) ..... 5. C. nebrodense Guss. 

Plants green. Leaves delicate, thinly scarious, glabrous above, 

slightly coarse-haired beneath. (Caucasus, sporadically in 

mountains Crimea yPodolia) i si. seen amen 6. C. montanum L. 
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Series 1.* FlavescentiaM. Pop.— Corolla yellowish, without anthocyanin. 

Nutlets with flat disk and elevated margin. Plant becoming glabrescent or 
glabrous. 

1. C. seravschanicum (B. Fedtsch.) M. Pop. in N. A. Dimo, Pochv. i 
bot. issl. v bass. r.r. Syr-Dar'i i Amu-Dar'i, II (1916) 64.— Trache- 
lanthus seravschanicus B. Fedtsch., Perech. rast. Turk. V, (1913) 

65 No. 3127. 

Perennial; glabrous plants; root thick, multicipital, producing many 

fertile stems, its apex covered with bud scales; stems 50—80 cm high, 

glabrous, whitish.or straw yellow, erect, simple; radical leaves absent; 

lower cauline leaves oblong, semi-amplexicaul, dense, glabrous above, 

beneath with large sparse tubercles bearing short appressed, soon deci- 

duous, 4—6 cm long bristles, upper leaves subovate, shorter. Inflorescence 

662 shortly and narrowly paniculate, nearly racemiform,10—15 cm long, of 2 

terminal and 2—4 lateral few-flowered (2-3), nearly leafless scorpioid 

cymes; pedicels filiform, glabrous, slightly longer than calyx; calyx 2—3 mm 
long, its lobes lanceolate, acute, glabrous, scabrous-serrate; corolla greenish- 

yellow, the tube as long as calyx, the limb nearly flat, 4—5 mm across, cut 

for qe into rounded glabrous lobes; scales low, broad, 2-lobed, papillate; 

anthers between scales oblong, 1.2 mm long, inserted below scales; nutlets 

6 mm long, ovoid, dorsoventrally compressed, with flat, smooth disk or with 

spinules scattered on it with distinct margin bearing — like the rounded 

sides and ventral part — dense short anchorlike spinules; cicatrice large, 

ovoid, occupying upper 7/, of ventral part, produced to flat awn detached from 
style; style 2.5mm long; gynophore thick-pyramidal, with 4 acute protruding 

angles. June. (Plate XXXVIII.) 
Limestone cliffs in subalpine or upper mountain belt. — Centr. Asia: 

Pam.-Al. (Gissar Range, upper reaches of Karataga River). Endemic. 
Described from Shut. Type in Leningrad. 

Note. Morphologically, this species is the most remarkable Cyno- 

glossum: it has a yellowish corolla without any anthocyanin, which it 

shares with C. viridiflorum, and lacks radical leaves. The stems are 

produced from rosettes borne on the root branches, and are covered with 

brown scales. Scales are also present in the lower part of the stem. In 

Cynoglossum this structure, reminiscent of Adonis, group Sessiles 

(A. vernalis,A. volgensis,A. turkestanicus) is exceptional. 

2. C. viridiflorum Pall. ex Lehm. Pl. Asperif. II (1818) 160; Roem. 
Gi Selaiblliss Syisivo IW, (O18 Ieloo JMG IROSIS5 INN, wSwe IDXKES IeActwyches ac) IlZis}c 

Lipskii in Tr. Bot. Sada, XXVI, 2, 482: Brand in Pflanzenr. IV, 252, 120: 

iPaviteerile) sentir Mazakhicty slliancb4— lea: ladbasles: blajskRossenllee tabs 

106; Lehm. Ic. pl. nov. tab. 42. 

Perennial; taproot thick, dark, multicipital; stem erect, to 1—1.5 m high, 

thick, ribbed, green below, glabrous, with sparse short hairy down above, 

in upper part with long spreading fertile branches forming a large panicle; 

radical leaves very large, with petiole to 70 cm long, with broad elliptic 

* We do not propose a natural division of the genus, as each species is unique and distinct. Instead, we 

use artificial groups, referred to as series. 
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blade 7-15 cm wide, gradually tapering to long petiole, the leaves acute, 

glabrous above, with short, dense, nearly tomentose, grayish down beneath: 

cauline leaves ovate-oblong, the median and upper sessile, acute, 25—30 cm 

long; pubescence as in radical leaves; uppermost leaves reduced lanceolate, 

narrow. Inflorescence paniculate, of lateral branches and terminal scor- 

pioid cymes, large in flower, ebracteate or with small linear bracts: 

pedicels with gray sericeous down, the lower exceeding the calyx, to 10 mm 
long, recurved in fruit; calyx 3mm long, its lobes oblong, obtuse, downy; 

corolla yellow-green, its limb concave, 4—5(6)mm across with rounded 

lobes, the tube ca. 2mm long, the scales trapeziform, 1.5mm long, 2-lobed, 

thickened, anthers as long as scales; style very short, 1 mm long; nutlets 

6—7 mm long, ovoid, dorsoventrally compressed, the flat or concave back 

slightly or considerably spinulose, not keeled, margins thickened-ascending, 

like ventral side with dense short anchorlike spinules: cicatrice ovoid- 

oblong, occupying half the ventral side, with strip-like awn detaching from 
style; gynophore pyramidal, with unevenly hairy ribs. May—June. 

Sandy-solonetzic lowlands, riverbeds and banks of rivers and streams, 

solonetzic soil, mainly in northern deserts, rarely in mountains. — West 
Siberia: Alt. (S. Altai); Centr. Asia: Dzu.-Tarb., Balkh., Ar.-Kasp. 
(western border of Turgai and Irgiz areas), T. Sh. (scattered), Pam.-Al. 
(Alai Range). Gen. distr.: Dzu.-Kash. Described from S. Altai (Shema- 
naikha and Shul'ba). Type in Berlin (Herb. Willd.). 

Note. A striking Tertiary species without close relatives, restricted 

to the ancient dry land of eastern Tien Shan. It is distinguished by its 

exceptionally robust growth, very large radical leaves and yellow-green 
corollas. 

Series 2. Coerulescentia M. Pop. — Corolla blue or sky-blue, without 

admixture of red anthocyanin (sic). Nutlets variable — an artificial series. 
Plant grayish-downy. 

3. C. tianschanicum M. Pop. in Bot. mat. Gerb. Bot. inst. AN SSSR, 

XIV (1951) 305, cum tab. 
Perennial; root thick, to 5cm across, multicipital; stems 1—3 from each 

root-branch, high, 80—120 cm, erect, slightly ribbed, simple, yellowing below, 

slightly downy, with short grayish downy hairs above; radical leaves with 

petiole to 60cm long,the blade oblong, soft, 40 cm long, gradually tapering 
to petiole; lower cauline leaves with shorter petioles, the upper markedly 

reduced, sessile, oblong, the uppermost lanceolate, short-acuminate, with 

thick midrib and pinnately protruding sides, with sparse short bristles 

on tubercles above, more dense below, slightly grayish downy. Inflorescence 

shortly and narrowly paniculate, 10—20 cm long, of 2 terminal and several 

short lateral few-flowered scorpioid cymes on thin branches; pedicels with 

appressed short gray bristles, as long as calyx, to 10mm long in fruit, 

declined or recurved; calyx appressed-gray-downy, 3—4mm long, with 

oblong, obtuse lobes; corolla bright blue, 10 mm across, limb flat, lobes 

ovate-rounded, the grooves between them extending for half the width of 

the limb; scales blue, 2-lobed, strongly papilliform, adjacent, 1.5—1.3 mm 

long; nutlets 6—7 mm long, ovoid, dorsoventrally compressed, with very 

61005 5 488 



Cynoglossum seravschanicum (B. Fedtsch.) M. Pop. 
PLATE XXXVIII. 
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concave dorsal disk, subglabrous, with spinulose keel along back, bearing 

few short lateral spinules, margin of nutlets strongly ascending covered 

with short triangular anchorlike spinules, sides and ventral part of nutlet 

densely covered with short anchor-like spinules; cicatrice apical occupying 

We of ventral side. July—August. 

Stony mountain slopes, often in stony riverbeds, ravines, between stones. — 

Centr. Asia: T. Sh. (Talass Ala-Tau: Dzhebogly, Pskem, Chatkal, Sary- 

Chilek, Uzun-Akhmat). Endemic. Described from ravine of Dzhebogly-Su 

River near Novo-Nikolaevka(Popov and Abolin, 1921). Type in Tashkent. - 

Economic importance. A handsome ornamental species recommended 

for cultivation. 

4. C. pictum Ait. Hort. Kew. ed. 1, 1(1789) 179; Ldb. Fl. Ross. III, 
167; Boiss.» hl. or) IVs) 265; shmalto., wile hy) 2225) @ar eC reine temas ly lal 

Gard. Dict. ed. 8 (1768) No.3; Villars, Hist. pl. Dauph. II, 457; Kuzn. in 
Mat.) Hl; Kavik. lVen2, 134: Brand ineeflanzenr. ives 252,020 eel Cem ore 

Mag. XLVI, tab. 2134; Rehb. Ic. Fl. Germ. XVIII, tab. 130: — Bxso: 

F. Schultz, Herb. norm. nov. ser. No. 2766. 

Biennial or annual; gray soft-downy plant; root thin, vertical; stems 

usually single with thin longitudinal furrows, erect, simple or with few 

obliquely ascending fertile branches in upper part; leaves lanceolate, the 

lower obtuse, gradually tapering to 15cm long and 1.5 cm wide petiole, the 
upper antrorse, 5—3 cm long, semi-amplexicaul, acute; all leaves thin, soft, 

crowded, grayish. Inflorescence loose, of terminal and lateral few-flowered 

scorpioid cymes, with only 1—2 reduced leaves at base, in fruit erect, slightly 

elongating, obliquely antrorse; pedicels gray, shorter than calyx or as long, 

to 10 mm in fruit, usually abruptly hamately recurved below, rarely arcuately 
drooping; calyx gray-downy or downy-tomentose, 4—6 mm long, its lobes 

oblong, obtuse, stellately spreading in fruit; corolla blue with dark blue nerves 
(hence the name: pictum), rather large, its limb funnel-shaped, 5—7 mm 

across, lobes ovate-rounded, tube short; scales large, rectangular; anthers 

borne in middle of tube; nutlets ca. 6 mm long, ovoid, dorsally inflated, 

entire surface evenly covered with short dense anchorlike spinules; cica- 

trice small, ovoid, occupying 74 of the nutlet. April—May. 

A weed of waste lands, fields, irrigation ditches, roadsides, etc. — 

European part: Crim. (southern part); Caucasus: Cisc. (W.), Dag., E. and 
S. Transc.; Centr. Asia: Mtn. Turkm., Pam.-Al., T. Sh. (W.); rare in 

oases of southern deserts of Kara-Kum and Kyzyl-Kum. Gen. distr.: 
Bal.-As. Min., Iran., Med. Described from Madeira Island. Type in 

London. 

Series 3. Purpurea M. Pop. — Corolla red-blue (purple), usually changing 

color in the course of flowering. Nutlets slightly inflated dorsally, nearly 

flat but without ascending margin, back and sides evenly and densely covered 

with anchorlike spinules. Leaves green or greenish, with depleted 

pubescence. — European group. 

5. C. nebrodense Guss. Fl. sic. prodr. I (1827) 216; Boiss. Fl. or. IV, 
PANO VGbwANS thal Wiehe Ile eyes IDWS 2, USA4e—= Co OurUeiMAILS Waies 
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nebrodense Fiorie Paol. Fl. an. ital. (1902) 379.— "C. montanum 
L." sec. Brand in Pflanzenr. IV, 252, 126 et C. nebrodense Guss. sec. 

Brand, l.c. 128.— C. parvifolium C. Koch in Linnaea, XXII (1849) 
645.— C. dioscoridis Ldb. Fl. Ross. III, 166, non Vill. — Ic.: Fiori 

e Paol. Ic. Fl. Ital. tab. 2819; Rchb. Ic. Fl. Germ. XVIII, tab. 131. 

Biennial or annual; root thin, vertical; stems 40—60cm high, often single, 
erect, rather thin, with sparse spreading villous hairs, appressed-downy 

above, only in the upper part with spreading-branching fertile branches; 

leaves lanceolate, greenish, both surfaces with very sparse semi-appressed 

bristly hairs on small white tubercles, margins slightly ciliate, radical 

leaves soon dying, the lower cauline leaves gradually tapering to petiole, 

median and upper cauline leaves sessile, with broadened sometimes even 

subcordate base, short-acuminate, soft, the cauline leaves 3—7 (10) cm 

long, 1—2 cm wide or slightly narrower. Inflorescence of few scorpioid 

cymes which soon straighten and elongate to 15 cm in fruit, 1—2 leaflets 

confined to their base; pedicels appressed-downy, shorter than calyx, 

slightly elongating in fruit, remaining shorter than fruit, arcuately bending 

downward, calyx 3—4mm long, its lobes oblong, obtuse, in fruit to 10 mm 

long, stellately spreading; corolla small, violet or red-violet, without distinct 
nerves, 4—6 mm across, tube short, 2—3 mm long, limb slightly funnel-shaped 

with short obtuse lobes; scales trapeziform, 2-lobed, ca. 1.5mm long; 

nutlets 5—6 mm long, ovoid, dorsoventrally compressed, with slightly inflated 

or nearly flat back but margin not ascending, entire surface evenly and 

densely covered with medium-sized anchorlike spinules; cicatrice ovoid, 

occupying ae of ventral side. May—June. 

Mountain slopes in oak and hornbeam forests, stony soil (predominantly 

the large luxuriant f. luxurians M. Pop.).— Caucasus: Cisc. (W.), 

Dag., S. Transc. (Armenia). Gen. distr.: Iran. (NW), Bal.-As. Min., 
Med. (to Spain and North Africa?). Described from Sicily. Type in Italy. 

Note. The plant here described grows in Asia Minor, Syria and (rarely) 
in the Caucasus, described by Boissier and later, with doubt by Kuznetsov. 

Brand named it C. montanum L. ssp. extraeuropaeum var. asia- 

ticum Brand, distinguished from the Sicilian-Spanish C. nebrodense 
only by the shorter scales (''fornices sinum loborum corollae haud super- 

antes''). I believe C. montanum L. to be identical with C. montanum 
lbenmas (Go germanicum Jacq.) (see next species), and that Brand may 

have been led astray by misunderstanding the letter from Lakaita. The 

Caucasian-Asia Minor plant described from Sicily may be C. nebrodense 

Guss.; though the latter appears to be smaller and has smaller and narrower 

leaves, I see no substantial differences between them. I therefore follow the 

example of Boissier, who separated the Asia Minor plant as C. lycium 

Boiss. mss. (C. Koch described it as C. parvifolium C. Koch). Our 
species can be confused with C. pictum because of its fruits, but differs 

from it in the violet-red, smaller corolla — without a network of dark 

protruding nerves — in the absence of flowers, the spreading, villous, 

glabrescent stem and greenish, subglabrous leaves sparingly pubescent at 

fruiting, and sometimes by the recurved pedicels. 

6. C. montanum L. Amoen. Acad. III (1756) 402 in nota; Lam. Fl. Fr. 
Mee 2iinet Dict sbotn onceemeth.) ail Gli7o6norn 90) 2374 bd be Een oss ailil, 
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166: Boiss. Fl. or. IV, 264.— C. germanicum Jacq. Obs. bot. II 

(1767) 31; Shmal's., Fl. I, 222: Kuzn. in’Mat. FI. Kavk. IV,) 2, 130; 
Rouys) Ply pare Xo isso: s brand in Pilanzene INE Zio2 2s eee: Rchb. 

Ic. Fl. Germ. XVIII, tab. 132; Jav. Ic. Hung. Fig. 2784.— Exs.: Fl. 

Cechoslov. exs. No. 287. 
Biennial; root oblique, strongly branching below, usually bearing 1 stem 

with remnants of dead radical leaves; stem 50—70 cm high, erect, thickish, 

yellowish, with elevated longitudinal lines and loose semi-spreading hairs, 

not gray, simple, but with thin elongate spreading branches in apical inflo- 

rescence; radical leaves dying at flowering, apparently not large, ca. 10 cm™ 

long, elliptic-oblong, ca. 2 cm wide, acute, gradually tapering to long petiole, 

cauline leaves not very numerous, oblong or oblong-lanceolate, short- 

acuminate, the lower tapering to petiole, the upper and median sessile, all 

leaves delicate, thinly scarious, glabrous above, with small tubercles, shiny, 

slightly and short-haired beneath. Inflorescence loose, its lateral branches 
strongly removed, terminated by short few-flowered scorpioid cymes and 

1—2 longer terminal cymes; bostryces or their branches with 2—3 leaflets 

confined to lower part; pedicels downy, very short, even in fruit shorter 

than the elongate calyx, drooping; calyx with sparse, appressed down, 

3—5 mm long, its lobes oblong, obtuse, in fruit elongating more than in the 

other species; corolla red-violet, ca. 4—5mm across, its tube ca. 1 mm long, 

limb concave, lobes rounded-ovaie; scales 1mm long, oblong, 2-lobed, 

papillate; anthers below scales, attached to middle of tube, ca. 0.75mm 

long, linear-oblong; nutlets ca. 5mm long, dorsoventrally compressed, 

ovoid, the nearly flat or slightly inflated back, entire surface evenly covered 

with short dense anchorlike spinules; style short; cicatrice small, ovoid. 

June. 
Forests on mountain slopes, stony soil. — European part: U. Dns., M. 

Dnp. (very rarely), Crim. (frequent in mountainous part); Caucasus: Cisc. 
(west, in mountains), Dag. (?), W. Transc. (Chkhalta valley in Abkhazia, 
according to Kolakovskii), S. Transc. (?), Tal. (often). Gen. distr.: 
Centr. Eur., Bal.-As. Min., Iran. (Gilan), Med. (rarely, in mountians, 
for example, Italy, Spain). Described from Italy ('in montibus Aequico- 
lorum', leg. Columna). According to Lakaita, the type in the Linnaeus 

herbarium is missing. 

Note. Linnaeus and Lamarck — who did not know of Linnaeus' work — 

certainly had in mind one and the same plant, and incidentally called it by 

the same name — montanum, as both cite the description and the drawing 

of Columna (Colonna) (Minus Cognitarum rariorumque nostro Coelo... 
pars 1 (1616) Romae, 176, tab. p. 175), who calls our plant ''Cynoglossa 
media altera virente folio, rubro fiore, montanum, frigidarum regionum". 
His drawing of the plant is poor. The reference to p.170 should be p. 176. 

Brand referred Columna's plant to what we call our C. nebrodense 

(see preceding species), on the authority of Lakaita's letter according to 

which only one species of Cynoglossum grows in the Acqui Mountains, 

without saying which one. Brand thought this was C. nebrodense and 

concluded that C. germanicum (our C. mont anum) does not occur 

in the south of Italy whereas according to Fiori and Paoletti it grows 

throughout the area. I believe that it probably does grow there. In general, 

this species is typically Middle European, extending east to the Carpathians 
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and penetrating Podolia, and via the Balkans and Asia Minor to the Crimea 

and the Caucasus (however, in all these localities it is becoming extinct). 

Series 4. Rubra M. Pop. — Corolla red or dingy (brown-) red, rarely 
violet or blue-red. Hairs rather dense, gray or even tomentose-white. 

Leaves acute, lanceolate. Fruit variable. 

7. C. divaricatum Steph. in Lehm. Pl. Asperif. II (1818) 161; Roem. 
et Schult. Syst. IV (1819) 758; DC. Prodr. X, 154; Kryl., Fl. Zap. Sib. 

IX, 2235: Kom. and Alis., Opred. rast. Dal'nevost. kr. II, 884. — 

Con tacanalhe sGdb. Hl aRoss.) lljylGas5p..p-— Le. :1eehm. ales. pl nov. 

(1821) tab. 15. 
Biennial; root vertical, long, thin, red-brown; plant covered with rather 

dense, gray, thinnearly sericeous hairs; stems cylindrical, hollow, slightly 

ribbed, with appressed hairs, in upper part with long divaricate, often 

repeatedly branching fertile branches to 30 cm long (hence: divaricatum); 
leaves lanceolate, the radical sometimes oblong-lanceolate, long-tapering 

to petiole, to 15cm long, 1.5(2) cm wide, cauline leaves petioled, gradually 
shortening upward, even the uppermost distinctly tapering to very short 

petiole, lanceolate, acute, with moderately dense gray down. Inflorescence 

pyramidal-paniculate, loose, broad owing to many long lateral branches, 

branches and terminal scorpioid cymes with very remote flowers and 3—4 small, 

lanceolate or linear-lanceolate leaves per cyme, pedicels long, thin, 2—5 

times as long as calyx, in fruit to 2.5—3 cmand hollow, arcuately curved, 

drooping, sometimes nearly erect, gray-downy; calyx densely sericeous- 

tomentose, 3—5 mm long, the ovate lobes not strongly elongating in fruit; 

corolla 4—5 mm across, violet, tube ca. 1mm long, limb concave, with 

ovate-rounded lobes; scales dark, less than 1mm long, oblong, slightly 

emarginate, anthers in middle of corolla tube, ca. 0.5 mm long, ovoid; 

nutlets slightly compressed dorsoventrally, nearly rounded-ovoid, with 

inflated back, with even dense short anchorlike spinules. June—July. 

Roadsides, loess ravines, near streams. — West Siberia: Alt. (E.): 
East Siberia: Ang.-Say., Dau.; Far East: Ze.-Bu., Uss. ("introduced from 
Transbaikalia,'' rare). Gen. distr.: Mong., Ch. (N.), Jap. Described 
from Siberia (Stephan). Type in Germany? 

Note. This species rarely shows affinity with C. officinale in the 

shape and pubescence of the leaves, but sharply differs from it not only by 

the presence of bracts in the cymes, emphasized by the authors, but by the 

larger pyramidal-paniculate inflorescence, smaller violet corollas, and 

mainly by the fruit with inflated back without thickened (ascending) margin, 

and the long fruiting pedicles, the longest in the genus. Probably a Tertiary 
(Pliocene) species of Mongolia and Dauria with xerophilous root (ep. 

Stenosolenium). 

SoG -wofficinal @anSpsaple 1()753))ols4- lidbs il. Rossa) Mlikal65-. (excell. 
syn. C. divaricatum Steph); Shmal'g., Fl. II, 222; Kuzn. in Mat. Fl. 

eno IW. 2, Igo IByeevavel wis) IPileneaeiaie, IW 225 We MeL S leyclallo)s ieg ILA 

Germ: > OVilli tabs 129) —ebxsee lee, Polasexsin INO: Oro. 
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Biennial; taproot usually vertical, dark, rapidly tapering below, with 

thickened apex, often with remnants of leaves; stem 40—80 (100)cm high, 

1 (rarely 2—3) usually erect, furrowed, robust, usually paniculately branching 

with obliquely ascending branches only in upper part, with sparse grayish 

soft spreading hairs below, appressed above; radical leaves not persistent 

at flowering, oblong-lanceolate, acute, gradually tapering to petiole, with the 

latter 15—20cm long, to 2(5) cm wide; cauline leaves dense, 2—4 times as 
long as internode, soft, lanceolate, acute, the lowermost tapering to petiole, 

the median and upper sessile, all leaves with soft white appressed hairs, 

gray, 1-nerved, nearly tomentose beneath. Inflorescence paniculate, of 2 

terminal and several lateral scorpioid cymes on branches, leaves in cymes 

few, cymes generally leafless, dense at first, later straightening and elon- 

gating; pedicels tomentose, longer than calyx, in fruit to 15 cm, arcuately 

drooping but not sharply recurved; calyx ca. 3—5 mm long, gray-lanate, 

its lobes oblong, obtuse, slightly elongating in fruit; corolla funnel-shaped, 

dingy dark red, sometimes nearly red-blue, rarely white, tube 2—3 mm 

long, limb 5—7 mm in diameter, concave, with ovate-rounded lobes; scales 

oblong-rectangular, slightly 2-lobed and papillate, 1—1.25mm long; anthers 
oblong, ca. 1mm long, not exserted (scales protruding from throat), attached 
in the throat, between bases of scales; filaments very short; nutlets 5—7mm 

long, strongly dorsoventrally compressed, ovoid, dorsal disk smooth, without 

or with slightly defined keel, with more sparse spinules, nearly flat, its 

margin elevated, thickened, like rounded sides and ventral side densely 

covered with anchorlike spinules of nearly equal length. May—June. 

Weed of roadsides, fields, deserts, ravines or river and stream gravels, 

etc. — European part: everywhere (north to 65°N., south to the Crimea); 
Caucasus: everywhere; West Siberia: U. Tob., Alt.; East Siberia: Ang.- 

Sau. (to Baikal); Centr. Asia: Dzu.-Tarb., T. Sh. (Trans-Ili Ala-Tau to 

Dzhelanash in the west). Gen. distr.: Centr. Eur., Bal.-As. Min. De- 
scribed from Europe. Type in London. 

Note. In spite of its immense area this species varies but very little. 

There is var. bicolor Lehm., with white corollas and red scales, and var. 

purpurascens M. Pop., with violet flowers, sometimes almost blue 

(probably the result of crossing with C. pictum, between 46 and 48°N.). 
With respect to the fruits there is var. areolatum (Boiss.) Kusn. (in 
Mat. Fl. Kavk. IV, 2 (1913) 129.— C. nebrodense var. areolatum 
Boiss. Fl. or. IV (1879) 265): disk of nutlets glabrous, without or nearly 
without spinules, spinules broadening and fusing at bases along more distinct 

margin of disk. Eastern part of Gissar Range, in the Caucasus. Described 

from S. Dagestan, source of the Samur, south of Shoralo, flowers, fruit, 14—15 

VII 1860, Ruprecht. 

9. C. holosericeum Stev. in Mém. Soc. Nat. Mosc. III (1812) 255; DC. 
Prod Xe) l47-“Medb.) Hl. “Ross. lll; 166; Boiss. (Hlonon. vINVee264 -skeuzne 

Thay IMignb, Tle Iehyics IDV, 2, USO ireehael sha 1Pdlerveioe, IW, BO2, U2. 

Perennial or biennial (?); plant loosely and broadly cespitose; root 

rather thick, dark, short, usually multicipital, often with numerous rosettes 

and 1—3 flowering stems; stems 40—60cm high, gray-tomentose, erect, 

thickish, robust, nearly simple above, only at apex sometimes with 1—2 

branches and 1—2 short scorpioid cymes, radical leaves numerous, lanceolate, 
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to 20—25 cm long, to 2—2.5 cm wide, acute, tapering to long petiole, with 

rather dense appressed white tomentose hairs, slightly sericeous; cauline 
leaves antrorse, all but the lowest sessile, lanceolate, slightly amplexicaul, 

3—10 cm long, the uppermost sometimes oblong-lanceolate, short, all 

sericeous-white-tomentose. Scorpioid cymes small form capitate inflo- 

rescence, few-flowered, in fruit straightening, loose but not exceeding 

5—7 cm, the few lateral ones even shorter, all leafless; inflorescence in 

fruit short-paniculate to corymbiform; calyx 3—4 mm long, densely tomen- 

tose, with acute oblong lobes, corolla ca. 7—8 mm across, violet-red or 

meat-red, tube ca. 2mm long, limb funnel-shaped with ovate-rounded lobes; 

scales 2mm long, rather narrow and high, nearly rectangular, with thickened 

apex, hardly 2-lobed, papillate, anthers oblong, 2mm long, apices like those 

of scales, filaments short; style 3mm long; nutlets 6—7 mm long, strongly 

compressed dorsoventrally, ovoid, the large broad flat disk covered with 

numerous anchorlike spinules, without any keel, but rimmed by narrow 

elevated margin, the narrow sides and ventral part densely covered with 
short anchorlike spinules strongly broadening and fusing at base; cicatrice 

very small, occupying ae of ventral part. June-July. (Plate XXXIX, 

Figure 2.) 
Stony slopes in alpine belt.— Caucasus: eastern part of Greater Cau- 

casus (Kuba area, Dagestan)— distribution area apparently disjunct, with 
main part in Adzharia. Gen. distr.: Amr.-Kurd. (Kars Region). De- 
scribed from eastern part of Greater Caucasus, between Khingal and Vanda. 
Type in Helsinki. 

Note. According to Kuznetsov (op. cit.) this is an ''alpine derivative 

from C. officinale’. But this is highly improbable, as in the Caucasus 
C. officinale is a weed whereas the recently introduced C. holoseri- 

ceum probably is a Tertiary relict close to the Apennine C. magellense 

Ten., which is as white-tomentose as our species. 

Genus 1232.PARACYNOGLOSSUM* M. Pop. 

in Addenda XVIII, 627.— Cynoglossum DC., Clarke, Brand et alii, ex parte. 

Close to Cynoglossum, but flowers smaller, 3—4mm across, blue or 

white, nutlets small, 2.5—3.5(4)mm long, also dorsoventrally compressed 
but apex not joined to style and no strip of tissue-awn detaching from style 

at full maturity. Plant thin, well developed, mostly an annual, sometimes 

a biennial, mainly of the paleotropical region. Probably about 10—15 species. 

Note. Lehmann (1818) in first proposing a natural system of the Bora- 

ginaceae included 3 species of this genus in Echinospermum (FE. zey- 

lanicum, E. borbonicum and E. javanicum). Inasmuch as he also 

cited their synonyms (Cynoglossum zeylanicum Thunb. and C. ja- 
vanicum Thunb.) he knowingly removed them from Cyno glossum. 

Later English authors studying the flora of India — Roxburg, David Don 

and George Don, Bentham and others — tended to include them in Cyno- 

glossum. Its definitive acceptance came with A. De Candolle in Vol. X 

of Prodroma, followed by Bentham and Hooker, Clarke, Gtirke, Brand and 

* From the Greek para — next to, close; and Cynoglossum. 
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Johnston, all of whom interpreted Cynoglossum very broadly and 

674 inappropriately, placing into it Paracynoglossum and at least four other 

675 

good genera. Ihave included in this the latter genus three of our species, 

and the three species mentioned above, some of the Indo-Himalayan species 

like C. furcatum Wall.,C. glochidiatum Wall. (whose synonymy at 
this time is difficult to analyze), the African C. lanceolatum Forsk. and 

two to three Australian species (C. australe R. Br.,C. suaveolens 

R. Br.). 3 

1. Nutlets ca. 3mm long, marginal spinules of dorsal areola 

broadening and fusing at base, nearly horizontally declined 

with tubercles between the spinules. Leaves smaller (2—4cm 

long), tapering to base; stems thinner, lower, spreading- 

bristly below; corollas blue. (Mountains southwest of Pamir) 
Kachido MRE PRRs 's® sur doh Gone ine pate ek ee Ag 1. P. denticulatum (DC.) M. Pop. 

ot Nutlets slightly larger, 3.5—4mm long, with marginal spinules 

of dorsal disk, erect, very slightly broadening not fusing at base, 

dorsal disk between spinules smooth. Leaves larger............ 2s 
2. Plant with appressed gray down, even base of stem without 

spreading bristles. Leaves lanceolate, dense, with protruding 

lateral nerves, the upper sessile, the median 4—6 cm long, — 

1—1.5cm wide. Spinules of nutlets short, firm. Corollas blue. 

(Wise nrcarn S@U yi as eee bce ene ect, 2. P. imeretinum (Kusn.) M. Pop. 
+ Stems ca. 1 m high, spreading and sparsely bristly-villous. 

Leaves delicate, large, the median ca. 10cm long, all leaves 

sparingly pubescent tapering to base, with slightly protruding 

lateral nerves. Spinules of nutlets longer. Corollas white? 

(Sa dames yen Sierra ee sceae te Wu 3. P. asperrimum (Nakai) M. Pop. 

1. P. denticulatum (DC.) M. Pop. comb. n. — Cynoglossum den- 
ticulatum DC. Prodr. X (1846) 150; C. B. Clarke in Fl. Brit. Ind. IV, 
157; Lipskii in Tr. Bot. Sada, XXVI, 2, 480: Zakir., Burachn. Zeravsh. 

12 —C. glochidiatum Brand in Pflanzenr. IV, 252, 133, ex parte, 

vix Wall. — Ic.: Bot. Reg. tab. 1839 (under the name C. glochidiatum 
Benth vix Wall.). 

Annual; root thin, vertical; stems 20—40 cm high, 1 to 5 per root, ascend- 

ing or erect at base, angular, in upper half, sometimes in lower, with thin 

long declined branches, with more or less spreading bristly hairs, bristles 

sparse (and then plant more mesophyllous) or dense (and then the stems and 

entire plant grayish, more xerophyllous), with short appressed bristles 

above; radical leaves early drying up, the cauline oblong to oblong-lanceolate, 

2—4 cm long in large individuals sometimes larger, the lower to 5—7 cm 

long, acute, gradually tapering to more or less long petiole, the upper sub- 

sessile, distinctly tapering, the uppermost reduced, lanceolate, in lower part 

of branches; leaves delicate, green, with remote bristly hairs (on sizable 

tubercles above) or grayish, smaller, acute (in the xerophyllous form, grow- 

ing mainly in Gornoi Badakhshan). Scorpioid cymes dense, short, soon 

strongly elongating, in fruit erect, elongate, obliquely antrorse, with remote 

fruits, leafless; pedicels short, much shorter than fruit, recurved, in the 

xerophyllous forms slightly longer but shorter than fruit, covered with small 
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appressed bristles; calyx 1—1.5 mm long, in fruit oblong-lanceolate lobes 

little elongating (to 2—3 mm), appressed-downy; corolla blue, small, the 
tube as long as calyx, the limb slightly concave, ca. 4mm across, with 

ovate-rounded lobes; scales broad, large, nearly square, distinctly 2-lobed 

and papilliform, exserted; anthers enclosed, 0.5mm long; nutlets small, 

3—3.5mm long, dorsoventrally compressed, ovoid-oblong, with flattish disk, 

non-ascending margin rimmed with 1, rarely 2 rows of longer, horizontally 

recurved, anchorlike spinules, broadening but not strongly fused at base, 

markedly anchorlike-spinulose on disk, with 3—5 rows of anchorlike spines, 

tuberculate between them, sides and ventral part with dense shortly anchor- 
like spinules. May—June. 

Stony slopes, sometimes ravines and even shady gardens in mountain 

settlements. — Centr. Asia: Pam.-Al. (confined to western part, from upper 

Zeravshan south to Pyandzh). Gen. distr.: Iran. (Hindu Kush) and Hima- 
layas(W.). Described from the banks of the Indus River inthe W. Himalayas. 
Type in Geneva. 

Note. In the Himalayas and India there grow about 10 species of this 

genus, with characters and synonymy so confused (by Bentham, De Candolle, 

Clarke, Brand) that only a study of English and Indian herbaria will bring 

this group into some semblance of order. This task was impossible to 

accomplish in Leningrad, since only little material and no types were avai- 

lable. In his catalogue of 1828, Wallich (MS) mentioned 9 species of which 

7 were new and 2 old (canescens andlanceolatum). The new species 

were described by Roxburg (1824), Don (1837), Bentham (1839), but beginning 
with Bentham, interpretations were so careless that they are today incom- 

prehensible. Brand combined C. denticulatum DC. (1846) with C. glo- 
chidiatum Wall. (1828, 1839) though Clarke had distinguished them — 
presumably without basis. According to Clarke, C. glochidiatum was 

describedfromAssam. (I could not make out the name of the locality which was 

676 illegible in Wallich's catalogue.) Bentham partly followed by Clarke 
extended the species — unjustifiably, as I believe — confusing C. glochi- 

diatum with C. denticulatum. C. denticulatum was described 

from the western part of the Himalayas, closer to the USSR. However, in 

all the Himalayan specimens seen by me the disk of the nutlets between the 

numerous spinules was smooth. Our specimens have abundant tubercles 

between the generally very numerous spinules. This might support our 

view that in the Himalayas there are no forms identical with ours. I did not 

see De Candolle's type and in identifying it with our plant I was simply 
following the example of Lipskii and Zakirov. In any event our plant appears 

to be close to C. denticulatum DC. Ido not believe that the two forms 

mentioned in the diagnosis can be considered as species, even though the 

gray, xerophyllous form of the Himalayas is very similar to C. canescens 

Wall. (an W.?)=? C. racemosum Rokxb., as there are transitions between 
the two forms. 

2. P. imeretinum (Kusn.) M. Pop. comb. n.— Cynoglossum imere- 
tinum Kusn. in Mat. Fl. Kavk. IV, 2 (1913) 138; Brand in Pflanzenr. IV, 
2012, 147; Grossg., Hl. Kavk. II, 250.— Ic.: Kolakovsk., El. Abkh. IV, 

table II. — Exs.: Pl. or. exs. No. 239. 
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PLATE XXXIX. 1—Paracynoglossum imeretinum (Kusn.) M. Pop.; 2—Cynoglossum 
holosericeum Stev. 
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Biennial, annual; root not thick, usually producing 1 stem, stem 30—50 cm 

high, erect, angular, firm, strongly branching above with remote or even 

Squamose branches, gray, with short appressed down, leaves oblong, oblong- 

lanceolate or lanceolate, the lower broader, gradually tapering to petiole, 

the upper sessile, the uppermost slightly amplexicaul, all leaves gray, with 

short dense down, of a dense consistency, with prominent lateral nerves, 

3—10 cm long, the middle leaves 4—6 cm long, 1—1.5cm wide. Young scor- 

pioid cymes dense, curved, later rapidly elongating. Inflorescence becoming 

paniculate; in fruit cymes erect with remote fruit, obliquely spreading 

above, rarely nearly horizontal, to 10—15(20)cm long, firm, branches and 

pedicels with appressed gray down; pedicels and stipes short, the latter 

shorter than fruit, arcuately curved; calyx in flower 1—1.5 mm long, with 

appressed gray down, the oblong lobes slightly elongating in fruit (2-3 mm); 
corolla blue, its tube shorter than calyx, the limb nearly flat, 3—4mm 

across, with rounded lobes; scales small (not high), transversely rectangular 

papilliform, slightly protruding from throat; anthers ca. 0.5mm long; 

nutlets 3—3.5 mm long, ovoid, with flattish disk, their margin (rim) bearing 
a row of short vertical large strong spinules nearly not fusing, the disk with 

dense short anchorlike spinules, more dense along sides and ventral part, 

without tubercles between spinules; cicatrice ovoid, occupying half the 

ventral side. July. (Plate XXXIX, Figure 1). 
Thinned out forests, glades.— Caucasus: W. Transc. (Imeretia, Guria, 

Adzharia). Endemic. Described from near Kutaisi (Medvedev, 1866). 
Type in Leningrad and Tbilisi. 

Note. Kuznetsov was nearly right when stating that ''this species .. . 
is very close to the Indian C. micranthum Desf., from which it is 

distinguished by insignificant characters.'’ It seems to me that it is closer 
to C. furcatum Wall. described from Nepal, which appears to differ from 

the more xerophyllous C. micranthum as well as from the tropical 

C. zeylanicum Thunb. P. furcatum (Wall.) M. Pop. is widespread 

in subtropical East Asia, China and Japan, from where it may have been 

introduced into the western part of Transcaucasia. I see no hard and fast 

differences between P. furcatum and P. imeretinum; ifimereti- 

num is retained it is only because I did not see the type of C. furcatum 

and because the classification of Paracynoglossum is so extremely 

confused. 

3. P. asperrimum (Nakai) M. Pop. comb. n.— Cynoglossum asper- 
rimum Nakai in Bot. Mag. Tokyo, XXXVII (1923) 6 and 4 (in clave). — 
C. furcatum Maxim. in Mel. Biol. VIII (1872) 554, p.p. non Wall. 

Biennial, annual; stem usually ca. 100 cm high, erect, nearly rounded, 

slightly angled, strongly declined and long-branching in upper part, sparsely 

spreading bristly-villous; leaves not crowded on stem, thin-scarious and 
large, to 15 cm long, 4.5 cm wide, mesophyllous, oblong or oblong-lanceolate, 

long-acuminate, the lower tapering very gradually to more or less long 

petiole, the upper subsessile, tapering to base, even the uppermost reduced, 

leaves lanceolate, all greenish with scattered semi-appressed short 

bristles, on large white tubercles above; lateral nerves faintly protruding, 

thin, but distinct. Inflorescence of few-flowered scorpioid cymes terminating 

stem and on lateral branches, later elongating and straightening, in fruit 
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loosely paniculate, 10—15 cm in length, obliquely upright, leafless; pedicels 

thin, slightly longer than calyx, in fruit distinct but shorter than fruit or 

to 5mm long, arcuately curved, downy; calyx small, 2mm, its lobes downy, 

lanceolate, in fruit 3—4 mm long; corolla small (white?), ca. 3—4mm across, 
the tube shorter than calyx with ovate-rounded lobes; nutlets 4mm long, 

dorsoventrally compressed, ovoid-oblong, ventral face and sides with dense 

flat back with sparse long anchorlike spinules, margin faintly defined, : 

smooth along back between spinules; cicatrice ovoid, small, occupying not 
more than /,4 of the ventral side. July. 

Apparently in weedy localities, woods, light forests and sea coasts. — 

Far East: S. Kuriles (Jap. Journ. of Bot. II, No. 4; 1925, Tokyo). Gen. 
distr.: particularly Japan — Hokkaido, Honshu, Shikoku and Kyushu; Korea. 

Described from the localities indicated. Type in Tokyo. 

Note. This is another local race of the widespread, subtropical Asian 

Paracynoglossum furcatum (Wall.) M. Pop., differing from the 
preceding by the spreading, villous bristles of the stem, the very sparingly 

pubescent, large, green, delicate leaves, the longer spinules on the fruit, and 

probably by longer stipes, and color of corolla. In addition to the typical 

form, Nakai also recognizes var. yezoense Nakai, which is even more 

bristly-villous. This is distributed in Ishikari (Hokkaido), and also seems 

to grow in the S. Kuriles (probably Shikotan and Kunashir islands). 

Tribe 13. TRICHODESMEAE Zak. Burachn. Zeravsh. (1941) r,5 — 
Tribe Cynoglosseae Brand (1921) ex p.— Calyx markedly accrescent in 

fruit, patelliform or broadly cup-shaped, 3—5 cm in diameter, its cupular 

base broadening to a cup with lobes forming angles on this cupular base: 

rounded (Suchtelenia) or triangular-acuie (Trichodesma, Cacci- 
mitea))e 

Insome species of Trichodesma,e.g.,T.indicum R.Br. and in 

Suchtelenia the gynobase and the manner of attachment of the nutlets to it are 

of the Heterocaryum type (see Tribe 10. Heterocaryeae). In our 

Trichodesma and also in Caccinia it is of the Cynoglossum type. 

The flowers are brachymorphic (Trichodesma) or dolichomorphic 
(Caccinia); in Suchtelenia they are brachymorphic, of the Cynos 

glossum type. The lower leaves are opposite (Trichodesma, Such- 

telenia) or all leaves (?) are alternate (Caccinia). Perennial herbs 
(Trichodesma, Caccinia) or ephemers (Suchtelenia). 

Genus 1233. SUCHTELENIA* Kar. 

Kar. in Bull. Soc. Nat. Mosc. XIV (1841) 16, tab. 2. 

Calyx 5-cleft for by HO oe. 2—3 mm long, with broad lobes, in fruit strongly 

accrescent, plano-calyciform or patelliform, 10—15mm across, more or 

less membranous; corolla small, blue, 3—5 mm across, funnel-shaped, with 

scales in throat; filaments very short; anthers hidden in tube of corolla; 

* Named after Suchtelen, military governor of Orenburg, a member of the Karelin expeditions. 
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style short, 0.6mm long; stigma small, capitate. Gynobase large, ovoid, 

with 4 vertical crestlike protuberances alternating with nutlets; when 

ripe nutlets 4 or 1—2, ovoid, rounded at back, often finely spinulose, 

ventral side flat, smooth, 1—2 nutlets larger, persistent and become hori- 

zontal, the rest undeveloped, attached between crests and easily detached 

from concavities of gynobase whose central part is destroyed giving the 

impression of a frame with ovoid cotyledons and short nearly straight 
radicle. Annual herbs, the fleshy oblong leaves with sparse large white 

tubercles, usually without bristles, except those on pedicels. Scorpioid 

cymes terminal, 2—3, with very small bracts, loose, straight in fruit. 

Note. This genus is close to Heterocaryum (Tribe Heterocaryeae 

Zak.). In the character of the gynobase with 4 vertical crests resembling 

septa and the small, funnel-shaped corolla, in the accrescent, patelliform 

calyx and nutlets it is closer to Caccinia and Trichodesma_ Usually 

referred to Tribe Cynoglosseae DC. 

1. S. calycina (C. A.M.) DC. Prodr. X (1846) 163; Ldb. El. Ross. III, 
GO SOrSse) Mlepor lViecmos IN. op. aneViat. ls Wave. IVE" ZeelOd 

Cynoglossum calycinum C.A.M. Verz. Pfl. Cauc. (1831) 100. — 
Suchtelenia acanthocarpa Kar. in Bull. Soc. Nat. Mosc. XIV 

(1841) 16.— S. uniserialis Ldb. Fl. Ross. III (1849) 169.— Ic.: Kar. 
IC atabeece XS herh. Hl aue-wNoO.coo> Eley ors exs. NoOswotZ. 

Annual; stem 10—20 cm high, erect, glabrous, with long opposite spread- 

ing branches from base; lowermost leaves opposite, oblong, lower leaves 

tapering to base, slightly spatulate, the upper alternate sessile, 1—4 cm 

long, 7—20 mm wide, obtuse, flat, glabrous, white-tuberculate (rather more 

densely above, very sparsely beneath) tubercles at margin of leaves with 

short firm bristles, absent from leaf surface. Scorpioid cymes terminal, 

2—3, 1—2 at tips of branches, few-flowered, rapidly elongating and then 

nearly straight; pedicels thin, drooping, hardly as long as calyx, short- 

bristly or smooth; calyx broadly obconical, its lobes ovate-rounded, obtuse, 

682 glabrous, with slightly scabrous margin; corolla blue, small, nearly as 

long as calyx; anthers 0.5mm long; fruiting calyx patelliform, 10—15mm 

across; nutlets smooth or densely anchorlike-spinulose along back, the 

abscising ones oblong, 4mm long, 1.5—2 mm wide, the persistent ones 

ovoid, 5mm long, 3—4mm wide, strongly declined to bottom of calyx. 

March—April. (Plate XL, Figure 1.) 
Stony or clayey, slightly solonetzic deserts. — Caucasus: E. Transc. 

(low hills along lower Kura River); Centr. Asia: Mtn. Turkm. (western- 
most part: Chandyr', Atrek), Kara K., Kyz. K., Ar.-Kasp. (north to 
Temir, east to Sary-Su River). Endemic. Described from E. Transc. 

(Karavan-sarai, Kete-Keli, 18 IV 1890, Meyer). Type in Leningrad. 

Note. This species, endemic mainly in the Caspian area, may be 

separated into 2 races — Transcaucasian and Central Asian: 

1. Nutlets densely covered along back with anchorlike scabrous 

spinules (rarely smooth), edenticulate when detached. Calyx 
broader, more membranous, with distinct network of nerves. 

Corolla slightly larger and longer than calyx, limb ca. 5mm 

across.) Weavesioblong. (Centra Asia)i.« 1.2. - S. acanthorpa Kar. 
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PLATE XL. 1—Suchtelenia calycina (C.A.M.) DC.; 2—Caccinia dubia Bge. 
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+ Nutlets smooth along back, without (rarely with) spinules but 

finely toothed at margin when detached. Calyx small, more 
coriaceous, without distinct network of nerves. Corolla 

smaller, hardly exserted from calyx, limb ca. 4mm across. 

Leaves narrower, oblong-lanceolate. (Transcaucasia).......... 

RAT er pes betel ie hue ee Me, ee Nal cleric cs %e sceoo5 S Calbyolingn (CAL We)” IDG. 

These differences are not constant. In the Caucasus there are indivi- 

duals with nutlets spinulose along the back but with spinules shorter and 

fewer than in the Central Asian race; published by Shishkin and Grossgeim, 

No.372. Onthe other hand in Centr. Asia — e.g., at the lower reaches of 

the Sary-Su River, Krasheninnikov, No. 5164 — there are rare individuals 

with glabrous fruit. 
S. uniserialis Ldb.— very rare form, mainly in Ust-Urt, apparently 

a transition between both races; nutlets with glabrous back; spinules con- 

fined to margin. 

Genus 1234. CACCINIA* Savi 

Savi, Cose Bot. (1832) 1—7 cum tabula sine No.f. 1-6.— Anisanthera Raf. Fl. tell. III (1836) 80. 

Calyx cut for ?/,—*/,, strongly elongating and becoming patelliform-flat 

in fruit; corolla special, its tube cylindrical, elongate, exceeding calyx, limb 

spreading slightly zygomorphous; dissected to throat into linear-lanceolate 

or oblong lobes: the 2 upper longer and 3 lower shorter; scales rather 

large protruding into throat, glabrous; stamens unequal, the median 1 upper 

with longer filament and large anther, the others smaller, shorter, the 2 

lower sometimes obsolete; filaments attached in throat; locules of anthers 

with 2 subulate basal mucros; style filiform, exserted; stigma punctiform. 

Gynobase as in Suchtelenia, rimmed by 4 vertical plates; nutlets 

usually 1—2 developing, large, more or less compressed dorsally with flat 

back, wingless, sometimes with narrow rim along margin, smooth or 

spinulose. Perennial herbs, with scattered coarse bristles on large tuber- 

cles or subglabrous. Leaves juicy, alternate. Root thick, containing 
mucilage (to 25% pectin). Inflorescence branching from few-flowered, 
loose, slightly twisted scorpioid cymes. Five to six species in Iranian 

floristic province. The closely related genus Heliocarya Bge. grows 

in Iran. 

1. Corolla larger, tube ca. 15mm long, lobes 7—10 mm long, horizon- 

tally spreading. Scorpioid cymes with lanceolate bracts, 2—3 cm 

long. Stamens especially the posterior strongly exserted; anthers 

linear -oblong, obtuse, the posterior 5—6 mm long, scales glabrous. 

Style strongly exserted. Nutlets larger, 8—10mm long. Leaves 

acute, oblong-lanceolate or lanceolate... .---++ ++ +see2eee sees 

5 Th eR Ane in RR Lite Ue Sete See hers fle 1. C. crassifolia (Vent.) C. Koch. 
+ Corolla smaller, tube ca. 3mm long, lobes 3—4mm long, 

obliquely spreading. Scorpioid cymes with inconspicuous 

* After M. Caccini, Italian magnate of the 17th century, owner of a botanical garden. 

503 



686 

687 

linear bracts. Stamens, especially the posterior, hardly exserted. 

Anthers ovoid, acute, short, 2mm long. Style not exserted. 

Seales papilliform. Nutlets smaller,4—5 mm long. Leaves 

OVINE OLDIES “Geog SOS colo boob OOo e oo oOo OS 2. C. dubia Bge. 

Section 1. EUCACCINIA Boiss. Fl. or. IV (1879) 277.— Section Phyllo- 
botrys and Gymnobotrys Bge. Heliocarya (1871) 6,8.— All filaments 

erect, protruding. Anthers linear-oblong, obtuse; locules of anthers with 

2 basal mucros. Style exserted. 

1. C. crassifolia (Vent.) C. Koch in Linnaea, XXII (1849) 647: O. Kuntze 
in Tr. Bot. Sada, X (1887) 212; N. Pop. in Tr. Yur'evsk. Bot. Sada, XII 

(1 911) 240; Kuzn. in Mat. Fl. Kavk. IV, 2, 104; Grosso.) Ele whaviceellie 

249.— Borago crassifolia Vent. Descr. pl. Jard. Cels. (1800) 100, 

tab. 100. —C. glauca Savi, Cose Bot. (1832) 8: edbs) Hae Rosicesliemelng 
Boiss. Hla or. 1Vs 2 Ge celisiik Boisse Diagn lj il @e4s) mis 2qc 
C. rauwolfii C. Koch in Linnaea, XVII (1843) 303; Boiss. Fl. or. IV, 

271—278; Grosse., Ely Kavk. Il, 249:— ©) maleranthiera varycermasisi— 

folia (Vent.) Brand in Pflanzenr. IV, 252 (1921) 192.— Ic.: Vent. l.c. 
tab. 100 Savay Ic} tabs flo Gurkesin Pinel) — 5s. flaniz/ ends seme emt 

At C7); Neweop., Op. Citas Hic. 16-20: Brand wilnic. fig. 12) bxceemnlcmios 

Fl. Cauc. No. 140. ; 

Perennial; root cylindrical, thick (1—10 cm, depending on growth of plant), 
branching below, deep; stems 25—90 cm high, often branching, erect, thick, 

smooth or with few large spinules above, herbaceous, glaucescent, later 

turning whitish; leaves sessile, oblong-lanceolate or lanceolate, sometimes 

narrowly lanceolate, glaucous or glaucescent, thick, 5—10 cm long, 1—3 cm 

wide, usually gradually long-acuminate, rarely oblong, obtuse, with sparse 

large white tubercles bearing short spinules with hamate spinules along 

margins and midrib beneath; lower leaves reduced, spatulate, tapering to 
base, the lowermost squamiform; bracts absent. Inflorescence in general 

paniculate, of terminal scorpioid cymes single or paired at ends of branches; 

the latter bostryces few-flowered, loose, slightly twisted, in fruit loose, 

elongate, straightening, 5—20 cm long, with rather large lanceolate acute 
bracts; pedicels thin, glabrous pedicels, to 10—15 mm in fruit, drooping 

horizontally or even arcuately; calyx cylindrical, 8—12 mm long, cut to 4, 

into triangular-lanceolate teeth, soon accrescent, turning ovate at first, 

patelliform later, 2—3cm across, its lobes broader, triangular (ovate- or 

oblong-triangular), tipped with long thin harbate hairs, margin.and in part 

along back with short spinules borne on tubercles; corolla more or less 

blue-violet, large, its tube glabrous, markedly exserted from calyx; lobes 

lanceolate-linear,to 10 mm long, acute, nearly horizontally spreading, 

slightly unequal: the two posterior slightly longer; filaments of posterior 

stamen ca. 2mm, anthers ca. 6 mm long, oblong-linear, blue, 2 lateral sta- 

mens half as long, the 2 anterior even shorter often hidden in tube; each 

locule of anthers with 2 subulate short basal mucros; nutlets 8—11mm 

long, flat, compressed dorsally, with low margins, back rounded-oval, 

nearly flat, with prominent thick nerves, and with or without more or less 
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distinct median crest line of smooth or white-tuberculate to verrucose, 

rarely with thick small anchorlike bristles, usually also covering the sides; 

marginal rim of dorsal areola narrow, often triangular, finely toothed, 

the teeth obtuse or acute and then with anchorlike apex. May—June. 

Gypsiferous outcrops, rarely stony slopes. — Caucasus: E. and S. 

Transc. (from Araks to Baku and Mtskheta, from Armenia to Artvin); 

Centr. Asia: Mtn. Turkm., Pam.-Al. (to Fergana valley in the east). 

Gen. distr.: Iran., Arm.-Kurd., (upper reaches of Euphrates; close species 

in Syria — C. russelii Boiss.). (C. macranthera (Russel) Brand). 
Described from Iran, between Hamadan and Teheran (Olivier and Bru- 

guiéres). Type in Paris (if present). 
Note. Iseenopossibility of following Popov in distinguishing C. crassi- 

folia and C. rauwolfii even as varieties, as all differential characters 

proposed by Bunge, and later by Boissier, Popov and Brand, are either based 

on inadequate data or simply due to misunderstanding. The small, anchor- 

like spinules covering the back of the nutlets, considered by Bunge, Boissier 

and Popov as specific for C. rauwolfii, really are exceptional in the 

Caucasian material. I saw it only in one specimen from Araks valley, fruit 

25 V 1914, Voronov, No. 13884, in all other specimens the nutlets were 

smooth or tuberculate, not spinulose along the back. Most of Popov's 

specimens had fruit without spinules along the back; Koch's type is in 

flower and lacks fruits. Popov arbitrarily chose Ledebour's cultivated 

specimen as type of C. crassifolia, as it is not identical with the Iranian 

type species and its derivation is unknown. C. glauca Savi was also 

described from specimens grown from seeds of unknown origin, probably 

from the Caucasus, sent to Italy by Fischer (Savi writes "either from 
Northern Europe or Asia"). The author even omitted to compare it with 

Borago crassifolia. The glandular hairs in the upper part of the 

stem, stressed by Brand in distinguishing C. rauwolfii, appears to be 

based on a misunderstanding, for neither Koch's original nor any other 

688 specimen I saw had glandular hairs. Koch distinguished his species from 
C. glauca Savi by the solitary not articulate stems, calyx not inflated 

and anthers of the lateral stamens not equal. But all the specimens I saw 

several had non-articulate stems, a calyx inflated after flowering and the 

anthers of the two (anterior) stamens always smaller than those of the 
lateral. In Heliocarya, Bunge made what appears an arbitrary effort to 

rescue Koch's species, adding some characters such as green, not glaucous, 

leaves (the upper bristly on both surfaces), shorter and triangular calyx 

lobes, shorter posterior anther thanin C. glauca. In Voronov's specimens, 

No. 13884, the back of the nutlets is covered with anchorlike spinules and 

the leaves are glaucous, without bristles on the surface. 

Comparing the plants of the Caucasus with those of Central Asia, we 

do see some differences: the Central Asian plants are on the average more 

narrowly leaved (lanceolate) than the Caucasian (oblong-lanceolate) leaves, 
in the former the calyx is narrower, in the latter wider,the flowers in 

the Central Asian plants are slightly larger and apparently less blue, more 

palish; the nutlets are smooth or tuberculate,never with dense, anchorlike 

spinules on the back. But the Caucasian plants agree more closely with 
Ventenat's and Savi's drawings; geographically they are closer to the type 

C. crassifolia than the Central Asian, which are more easily distinguished 
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from C. crassifolia than the Caucasian plants which often have leaves 

with undulant margin. 

Section 2. PSEUDOHELIOCARYA M. Pop.— Filaments all straight, 

short. Anthers nearly hidden, not exserted, the posterior (only fertile 

one? )ovoid, acute, its locule mucronate below. Style enclosed. WNutlets 

with papilliform-dentate margin. < 

2. C. dubia Bge. Rel. Bot. Lehm. (1847) 242 et in Mém. Acad. Sc. 
Peéetersb. sav. étrang. VII (1854) 418; Lipskii in Tr. Bot. Sada, XXIIL 
180; Brand in Pflanzenr. IV, 252, 192. 

Perennial; root thick, to 4cm across; stems 40—100 cm high, robust, 

glabrous, smooth brown, not shiny as in the preceding, mainly upper part, 

and inflorescence paniculate-branching; leaves glaucous-green or green, 

fleshy, large, obovate or oval, rarely oval-oblong, obtuse, broad rounded 

sometimes mucronate, rarely short-acuminate, 5—15 cm long, 4—5 cm wide, 

the lower larger, tapering to short broad petiole, median cauline leaves 

sessile, the upper sometimes reduced, the lowermost rudimentary, becoming 

squamiform, all leaves strongly scabrous above, with short spinules on 

large white tubercles, subglabrous, smooth beneath, with few tubercles. 

Inflorescence paniculate, sharply set-off from leaf-bearing part of stem, 

nearly leafless, with very small inconspicuous 1—3 mm long, linear or oblong 

bracts; scorpioid cymes paniculate in upper part of stem, dense, markedly 

twisted, much elongating in fruit, loose, obliquely ascending; stipes elongate, 

8—15 mm, thin, drooping, glabrous or with sparse bristles; corolla blood-red, 

small, nearly twice as long as calyx, slightly broadening and oblique in 

throat, lobes of limb obliquely antrorse, nearly campanulate-divergent, 

3—4 mm long, obtuse, slightly unequal, the two upper lobes slightly longer; 

scales ovoid-rounded, villous-papillate, small; anthers not protruding from 

lobes, on filaments short, the posterior ca. 2mm long, ovoid, acute, sagittate 

at base, the other 4 very small (non-functional ?), 0.5mm long, pairs un- 
equal; style enclosed in corolla; calyx ca. 4mm long, cut nearly to base 

into broad oblong-ovate short-acuminate lobes with long-haired tip, margins 

and midrib with white spinules, fruiting calyx patelliform, ca. 15mm across, 

with broadly triangular, nearly not protruding lobes; nutlets usually 1, ovoid- 

oval, ca. 7mm long with thin-rugose back, otherwise smooth or slightly 

shiny, margin with very narrow unequally dentate rim, the teeth papillate, 

without anchorlike head. May—June. (Plate XL, Figure 2). 

Stony slopes. — Centr. Asia: Pam.-Al. (Upper Zeravshan, Alai Range), 

T. Sh. (Talass Ala-Tau); all three localities disjunct. Endemic. Described 
from Upper Zeravshan (Leman). Type in Paris, cotype in Leningrad. 

Note. Avery distinct species similar to the N. Iranian C. strigosa 

from the foot of Demavend only in external habit. In our species the anthers 

are very short with ovate base, like style enclosed in corolla. Both charac- 
ters associate it with Heliocarya. C. strigosa is the real Caccinia 

(i. e., of Section Eucaccinia Boiss.), with markedly typical protruding anthers, 
large calyces and nutlets with margins bearing anchorlike teeth. The 

panicle is especially set-off, the bracts are not developed; the cauline leaves 

are large, broad and obtuse as inC. dubia. In Helio carya the panicle 
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is still even more markedly set-off, the flowers are slightly smaller than 

in C. dubia, the corolla lacks scales and the nutlets bear long anchorlike 

spinules along the margin. Plant small. C. actinobole (Section Actino- 

bole Bge.) also resembles in the shape of the flowers our species and 

Heliocarya more than Eucaccinia, but style and anthers protrude and 

the posterior anther, although short,(2mm long), is not as acute; each locule 
690has 2 basal mucros. The panicle is set-off as in our species and Helio- 

691 

carya, but the leaves are narrower. Small plant. Its main character 

concerns the filament of the long stamen, which is curved at a right angle 
below the anther. 

Genus 1235. TRICHODESMA* R. Br. 

R. Br. Prodr. Fl. Nov. Holl. (1810) 496, nom. conserv.— Boraginoides Moench, Method. 
(1794)515.— Pollichia Medic. Bot. Beobacht. (1783) 247. 

Flowers medium or large; calyx 5-cleft or 5-parted, the lobes oblong or 

lanceolate, sometimes cordate at base, elongating in fruit, and then ovate 

or flat, patelliform; corolla with short thick tube and flat limb, the lobes 

short, triangular -ovate, eventually often elongating into taillike appendages; 

scales none; filaments inconspicuous; anthers large, oblong or lanceolate, 

much protruding from throat, converging in a cone, with long, awnlike, 

spirally twisted appendages, crisp-hairy along back, at least at base or all 

over. Ovary 4—4-partite; gynobase, pyramidal, along ribs of pyramids more 

or less prominent longitudinal protuberances alternating with nutlets; style 

terminating pyramidal gynobase, continuing the 4 longitudinal ribs, long, 

exserted from throat; stigma small, capitate, hidden in cone of anthers. 

Nutlets rather large, forming pyramid; if single then at bottom of calyx, 

usually dorsally compressed, with low sides, inflated and then back smooth, 

shiny or flat and then (in our species) rugose, tuberculate or concave, back 
with marginal spinules, glabrous or downy; seeds large, cotyledons rounded. 

Perennial herbs or semishrubs. Leaves alternate or opposite, often tomen- 

tose. Bostryces loose, few-flowered, usually in small terminal panicles 

with small, inconspicuous bracts. Stipes long. 

Thirty-eight species. In the subtropical parts of the old world, mainly 

in the Welwitschia flora. In the USSR, only Section Trachycaryum DC 

is represented. (Prodr. X (1846) 173).— Nutlets without hairs, without 
marginal spinules, back wrinkled-tuberculate. SW Asian section with 2 
species. 

1. T. incanum (Bge.) DC. Prodr. X (1846) 174; Bge. in Mém. Acad. 
Peétersb. sav. etrang. VII (1854) 417; Boiss. Fl. or. IV, 282; Lipskii in 
(ree SOL. poada, Ou 400) npap si Gand ain HMol. Phlanzenirs IV, coc.) 36), 

ppp-— Friedrichstahlia incana Bge. Del. Sem. Hort. Dorpat. 

(1843) 7.— Boraginella incana O. Ktze. Rev. gen. II (1891) 436. — 

T. strictum Aitch. et Hemsl. in Journ. Linn. Soc. XIX (1882) 178. — 
les 2IBo ANo Weclelicg IREGirs Withel< IBkSs 0 GRIM, INO. Liga. 

* From the Greek trix — hair; desme — bundle, referring to the hairlike appendages of the connectives. 
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Perennial; rhizome creeping, strongly branching, with thin branches, 

each producing 1 stem; stems (30)50—100 cm high, spreading or ascending, 

branching, herbaceous, short-white - or gray-tomentose, short-villous 

above, glabrescent below, woody, shiny; leaves ash gray with dull tomentose 

sulphury downy or slightly sericeous-velutinous, rather large, 3—8 cm long, 

oblong, ovate or oblong-lanceolate, more or less tapering, sessile, acute, 

flat, alternate or nearly opposite. Inflorescences loose, narrowly panicu- 

late, of few scorpioid cymes terminating branches, with nearly inconspi- 

cuous, tomentose bracts; pedicels 1—1.5 cm long, drooping, tomentose, 

sometimes with distant hairs; buds oblong-urceolate, acute, short-gray- 

tomentose; calyx ovate-campanulate, divided nearly to base into oblong- 

lanceolate long-acuminate lobes, gray-tomentose outside, 12—15 mm long, 

in fruit markedly accrescent, becoming patelliform, nearly membranous, 

with triangular-ovate 3—4cm wide lobules, corolla large, ca. 2cm across, 

blue, the tube half the length of the calyx, limb flat or even recurved, cut 

for half into broad triangular-ovate lobes, produced to taillike appendages; 

conus of yellow anthers 8—10mm high; anthers with long crisp hairs at 

outer base, glabrous, lanceolate above; awns-appendages as long as anthers, 

twisted and corkscrew-shaped, nutlets ovoid-oval, 6—8 mm long, 3—4 

forming pyramid or 1 nutlet at bottom of calyx, finely tuberculate and rugose 

along nearly flat back and low sides, sometimes with more or less distinct 

longitudinal dorsal crest, with uniform rounded, rarely slightly dentate 

margin near dorsal areola, sulfur-brown, dull, resembling stones. May— 

July. 

Stony, rarely loess or gyssiferous slopes in lower mountain belt, some- 

times amongiccops. =) Centra Asia) Mitn a wnurkin. .yilama. Al. wediamnonle 

(only W. Kara-Tau). Gen. distr.: Iran. (E.). Described from Zeravshan. 
Type in Paris, cotype in Leningrad. 

Note. Lipskii and Brand combined this species with T. molle DC. 

(Prodr. X (1946) 174) described from Isfahan (western Iran), very close to 
our species but really only a race. Boissier (1.c.) correctly recognized 
the differences between them. 

692 Family CXXXIX. VERBENACEAE* Juss. 

Flowers bisexual, numerous, aggregated in racemiform, spicate or capitate, 

terminal or forked cymes; calyx, pedicels and bracts often colored, calyx 
tubular or nearly ampullaceous-campanulate, gamosepalous, persistent and 

often elongating in fruit, 4—5-(rarely 6—8-) sect or dentate, regular or 

oblique, sometimes nearly bilabiate; corolla gamopetalous, deciduous, white, 

reddish or bright red, violet, blue or yellowish, tubular or nearly funnel- 

shaped, with oblique, 4—5-(rarely 6—12-) parted limb, usually unequal, 

nearly bilabiate, the lobes more or less equal, imbricate; stamens 4(5) 

fertile, rarely more, inserted in corolla tube, rarely the fifth upper stamen 

a staminode; anthers 2-celled, parallel; pistil one, of two carpels; ovary 

* Treatment by S.G. Gorshkova. 
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superior free, 4-celled owing to a spurious septum, with one ovule per cell; 

style simple, stigmas entire, capitate or obliquely declined, sometimes 2- 

parted; fruit within calyx, a dry, 4-celled drupe or divided into 4 nutlets. 

Herbs or shrubs, rarely glabrous or pubescent, small trees, sometimes 
covered with sessile, dotted glands, fragrant. Leaves opposite or 

whorled, rarely alternate, simple or divided, rarely entire or palmate; 

bracts absent. 
Seventy-seven genera with about 800 species, mainly in tropical and 

subtropical countries, particularly in Southeast Asia, the Malay Archipelago, 

Central and South America and the West Indies. Very few species occur in 

the temperate zone. 

Key to Genera 

1. Stamens and style not exserted from flower. Herbaceous plants 

with simple, 3-partite or dissected leaves ............2....-.- Ds 

te Stamens and style exserted. Shrubs with entire simple ternate 

Om jerllanete WEEVOSc Dob bab bo Ooo oom OOS BO OOO Uo Oo oO lO e Bo 

2. Fruit separating into 4 nutlets. Leaves opposite, rarely alternate, 

eEniine. pinnatlcGeGt OF a> Par tlten sy cits el seus + elpel «))alieiian =i 1236. Verbena L. 

Te Fruit separating into 2 nutlets. Leaves opposite, rarely whorled 

or alternate, entire,simple ........+.2+.+.-22.-6-. 1237. Icippia I. 

3. Corolla lilac, bilabiate, the upper lip 2, the lower 3-partite. 

Leaves usually palmate, rarely simple ............ 1238. Vitex L. 

“0 Corolla purple, funnel-shaped, nearly patelliform, with more 

or less 1-sided 5-partite limb. Leaves simple, entire, ternate, 

TesmPElK? WOES oo 4.6 Fun o Bb ole bod oe oS b Soc 1239. Clerodendron L. 

Genus 1236. VERBENA* L. 

Flowers interminal spikes, usually onaggregated paniculate inflorescence. 

Calyx tubular, plicate to 5-ribbed, 5-toothed, in fruit persistent, more or less 

elongating; corolla lilac, blue, funnel-shaped, nearly patelliform, with straight 

or twisted cylindrical tube, usually broadening above, the limb 5-lobed 

oblique, nearly bilabiate, with more or less unequal oblong rounded obtuse 

usually entire lobes; stamens 4, inserted in upper part of corolla tube, not 

exserted from flower; ovary subsessile, of 2 carpels, 4-celled; style short 

2-partite or with short 2-lobed oblique stigma, its lobes villous in front, 

smooth behind; fruit within calyx, dry, dividing into 4 nutlets. Herbaceous 

glabrous or pubescent plants; leaves opposite, rarely alternate, sometimes 

whorled, entire or dentate, 3-partite or dissected. 

Highty species in tropical and subtropical America, some in Europe, 

Asia, Africa and Australia. 

1. Bracts unequal, of variable shape, large, the lower pinnatisect, 

7mm long, the upper linear-lanceolate, 0.8—1.2 cm long, 4—6 times 

asmlongyasieallysxc TecumveGiin mel) er -5-)hel o ht y= 1. V. bracteosa Michx. 

* Ancient Roman name for many plants used on festive and religious occasions. 
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ar Bracts 2mm long, shorter than calyx, ovate, lanceolate or 

ONO soB Bo eo ood Hoe oo Domo soo ooO boos ooo Doo Bacay: CaaS 

2. Flowers in dense 2—4cm long spikes; bracts linear; 

corolla bluish, with more or less notched lobes; nutlets 

smooth on the inside. Stems 10—40 cm high, nearly erect, 

sometimes prostrate; leaves medium, multipartite or 

lOMONEIMENMOSUPUMHE 6 so bo CO On Dood OOo GC adda oo OOS 3.) Vee supinaplap 

+ Flowers in sparse or dense, usually long, (2)4—19 em 
long spikes, aggregated in large 11—30 cm long, 4—14cm 

wide panicle; bracts ovate or lanceolate; corolla dark 

blue or lilac, with entire lobes; nutlets with numerous 

white scales inside. Leaves medium, tripartite ............... Bo 

3. Flowers in sparse thin 3—14cm long, 3mm wide spikes; 

corolla pale lilac; nutlets with numerous whitish scales 

inside. Stems 30—70 cm high, its angles like leaves and 

calyx, covered with sparse haigs §- 5.2.) .) 3) =) 20 Vie OLticinerlitcnigg 

+ Flowers in more or less dense 2—4 cm long, 5mm wide 
spikes; corolla dark blue; nutlets with small linear whitish _ 

lines inside. Plants to 1.5cm high, entirely covered with 

white simple hairs appressed upward ...........--. 4. V. hastata L. 

694 

1. V. bracteosa Michx. Fl. bor. Amer. II (1803) 13; Kom. and Alis., 
@pred: ‘cast. Daline vost. kr, Ql les) Bot-y Wats.) Galo.) ZOmO). 

Perennial; entire plant covered with long — 1—1.5mm — unicellular 

whitish hairs; stems 15-30 cm long, prostrate or ascending, branching, 

furrowed; leaves oval or more or less spatulate-lanceolate, 2—3 cm long, 

1.3 cm wide, their base long- and narrow-cuneate, tapering to 0.2—0.6 cm 

long petioles, pinnatisect (nearly trisect), with oblong small, 2—6 (8) mm 

long, 1.5—2 mm wide acute often toothed lobes. Flowers in dense terminal 

1.5cm long, 0.8 cm wide spikes; bracts unequal, the lower pinnatisect, 

0.7cm long, 0.4—0.5 cm wide, the upper linear-lanceolate, 0.8—1.2 cm long, 

1—1.5mm wide, 4—6 times as long as calyx, mucronate, entire, all recurved, 

divaricate, with long-ciliate margin; calyx tubular, 2—2.5mm long, 0.6 mm 

wide, pubescent with small, mucronate teeth; corolla lilac or purple-blue, 

3.5mm long, 1 72 times as long as calyx, glabrous, with thin, 2.5mm long, 

0.5mm wide tube and nearly bilabiate 5-lobed limb, the lobes rounded, 

unequal, the two larger 0.3mm long, notched above, the three smaller 

entire, 0.2 mm long; ovary oblong, 0.7 mm long, 0.3mm wide, with short style 
and stigma; nutlets oblong-linear, 1.5—2 mm long, 0.5 mm wide, nearly 

linear, dihedral-inflated, longitudinally rugose, nearly alveolar, dull, brown, 

inside covered with dense white scales. August. 

Weed of roadsides. — Far East: Uss. Gen. distr.: N. Am. Described 

from N. Am. Type in London. 

Note. A sparse weed introduced from North America. Collected near 

Shkotovo (Vladivostok area). 

Bo Wo Oiaaloriaeilits) 15 Sjo joll, (OLS) AOS Ilo, IN IROSSs IW, S292 Boss. 
Iails Creo INS Bai4's Slovan, Ile 1, SO ess Ibewenls WNlo tt, Waldo WY, thy. ily 

IRE os Mes (Eereiaais DOWIUL, Velo AOA? leieenl, MN, Ilo Wy Bs Waldo AZ, ie. Os 

695 Fedch: and Fler Hl) Hvrop.) Rossi, Migs (94: (Sonny rast. ooh. lll 
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Pig. 375; Maevsk., El: ed. 7, Fig. 249.— Exs.: Hl. exs: Reipubl. Bohem.- 

Sloven. No. 260; Fl. Sic. exs. No.697; Fl. Bohem. et Morav. exs. No. 665; 

Fl. pol. exs. No. 64. 

Perennial; stem erect, branching, 30—70cm long, its faces covered with 

appressed hairs; leaves ovate, ovate-oblong, oblong-lanceolate or oblong, 

4—8.5 cm long, 1—4cm wide, sessile cuneately tapering at base, pinnatisect; 

the median trisect, large-dentate, with obtuse teeth; the upper oblong, 

incised-crenate or (terminal) entire. Flowers numerous in sparse, thin, 

terminal, 3—14 cm long, 0.3 cm wide axillary spikes, clustered in large, 

12—20(23) cm long, 7-13 em wide panicle; bracts ovate or lanceolate, 2mm 

long, 1mm wide, acute, shorter than calyx; calyx covered with sparse hairs, 

2.5mm long, 1.5mm wide, teeth short, 0.5mm long, acute; corolla pale lilac, 

5—5.5mm long, nearly twice as long as calyx, its tube cylindrical, 3.5—4mm 

long, 1.2 mm wide, the limb 5-lobed, lobes unequal, three larger, 1.2 mm long, 

1.7mm wide, 2 slightly smaller, 1mm long, 1.5mm wide; stamens 4; ovary 

oblong, 0.6 mm long, 0.3mm wide, style and stigma short; nutlets oblong- 

linear, dihedral-inflated, longitudinally rugose, 1.8—2 mm long, 0.5—0.7 mm 

wide, shiny, reticulate-rugose, brown in upper part, inside covered with 

dense white appressed scales. June—August. 

Forest edges, meadows, glades, ravines, old riverbeds and coastlines. 

In mountains to 1,200m, slopes, gorges. A weed of gardens, kitchen gardens, 

roadsides. Among irrigated barley, cotton, lucerne, sesame, other cereals 

(Belorussia and Caucasus). — European part: Lad.-Ilm., U. Dnp., U. Dns., 

MeyDnap-. Vi- Don, Ble Crim. 1 Don; ises.; Caucasus: Cise.; Dace.) Wie, 

Heaandyo. wiranse., whal. Centr) Asia: Mtns murkm sy, ssyac D.; (Pam Ale 

T. Sh. Gen. distr.: Centr. Eur., Med. (W. and E.), Bal.-As. Min., Iran., 
inc Liae sia Oh NaC. andro. Ams eAUStralia ss Described irona 

Europe. Type in London. 

Economic importance. Contains some essential oil with a camphor-like 

smell. The roots are added to pickled cucumbers for their special aroma 

(Grossg., Rast. res. Kavk. 50, 321). 

G5 Wo Sistine iby Gos jols (1758) Bile belo, Ilo ROSS. WNL 1; SAV2 Iworisis 
IM, ©, IW, S869 Sarna, Il, UW, SOils— li@os Sillewao Ge Saa5 Ils Gicevecel, 

Wik, dlls Bode ll, Woreo=VOsts WI Iles BYVo—= Iso 9 Cina, INGs Uses el, lo 

Fl. pol. exs. No. 858; Fl. Hung. exs. No. 460; Fl. exs. Austro-Hung. 

No. 934. 
Annual; plant nearly canescent, entirely covered with coarse short white 

hairs; stem nearly erect, usually strongly branching, or simple, 10—40 cm 

long, sometimes prostrate; lower leaves 1.5—4 cm long, 0.6—1.5 cm wide, 

oblong-ovate, tapering to 0.5—1 cm long petiole, notched at base, the median 

and upper 1.5—3 cm long, 1—1.5 cm wide, bipinnatipartite, the lobes oblong, 

obtuse, dentate-incised, trisect, with margins turned up, nearly cartilaginous. 

Flowers numerous, in dense terminal, 2—4cm long, 5-6 mm wide spikes, 

pedicels (0.5) 1—-4cm long; bracts linear or oblong, 2mm long, 0.5mm wide, 
shorter than calyx, acuminate; calyx tubular, nearly campanulate, 3 mm long, 

1.3mm wide, short-dentate, the teeth 0.5 mm long; corolla blue, 4—4.5 mm 

long, 73 the length of the calyx, 5-lobed, tube cylindrical, 3mm long, 1.5 mm 
wide; the lobes nearly spatulate, usually incised, 3 lobes 1.3 mm long, 

1mm wide, 2 smaller, 1—1.1 mm long, 0.8 mm wide, stamens 4; ovary oblong, 
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1.6 mm long, 0.5 mm wide; style short, 0.5mm long, nearly 73 the length 

of the ovary; nutlets oblong, dihedral-inflated, 1.7 mm long, 

0.7mm wide, brown, smooth. June—August. 

Moist solonetzic places, sandy shores, steppes, plains and ravines, 

sometimes a weed. — European part: Bl., Crim., L. Don, L.V., Bes.; 

Caucasus: Cisc., E. Transc., Tal.; Centr. Asia: Mtn. Turkm. (Meshed- 
Messerian). Gen. distr.: Centr. Eur. (S.), Med. (W. and E.), Bal.-As. 
Min., Iran., Ind.-Him. Described from Spain. Type in London. : 

4. V. hastata L. Sp. pl. 1 (1753) 20; Kolak. and Sakh. in Soobshch. Akad. 

Nauk Gruz. SSR. VII, 5 (1946) 267; Grossg., Opred. rast. Kavk. 321. 
Perennial; plant covered with simple white unicellular hairs upward 

appressed; stem erect, tetrahedral, brown, to 1.5m tall; leaves hastate, 

nearly hastate, usually lanceolate, narrow, 5—11cm long, 1.5—3 cm wide, 

acute, dentate, cuneate at base, nearly tripartite petioles, 2cm; bracts small, 

2.5—5(8)cm long, 0.4—2 cm wide, on 0.5—1cm petioles. Flowers numerous, 

sessile in dense terminal axillary spikes 2—4cm long, 0.5 cm wide, linear, 

on 0.5—1.5(2}em pedicels, forming large sparse panicle 11—30 cm long, 
4—14cm wide; bracts 2mm long, 0.7mm wide, slightly shorter than calyx, 

mucronate, with ciliate margin; calyx tubular-campanulate, ribbed, 2.3—3 mm 

long, 1—1.5 mm wide, 5-toothed, the teeth short small, 0.5 mm long, acute; 

corolla dark blue, 5.5—7.5 mm long, nearly twice as long as calyx, outside 

(in lower part) sparsely pubescent, with narrow cylindrical tube 4.5mm 
long, 1—1.3 mm wide, broadening above; limb 5-lobed, the lobes oblong- 

rounded or rounded, entire, unequal, 2 larger 1.5—1.7 mm long, 1.5mm wide, 

3 smaller, 0.7—1.3mm long, 1mm wide; stamens 4; ovary oblong, 0.8mm 

long, 0.4mm wide, with 1 style; nutlets oblong-linear, 2—3 mm long, 0.7 mm 

wide, brown, dihedral-inflated, netted-rugose shiny outside, inside dull, with 

many small linear whitish spots. September. 

Introduced weed. — Caucasus: W. Transc. (near Sukhumi). Gen. distr. : 
N. Am. Described from Canada. Type in London. 

Note. An introduced ornamental from N. America; as yet confined to 

the vicinity of Sukhumi. 

Genus 1237. LIPPIA* Lag 

L.Sp.pl. (1753) 633.— Zapania Lam. Dlustr.1(1791) tab. 67 

Flowers in capitate or spicate inflorescences; calyx scarious, tubular, 

2—4-toothed; corolla tubular, nearly funnel-shaped, the straight or curved 

tube broadening above and oblique, nearly bilabiate, the upper lip entire or 

2-partite, the lower 3-partite; stamens 4, not exserted from tube; anthers 

2-locular; ovary 2-locular, 1 ovule per cell; style short, with oblique twisted 

stigma; fruit small, nearly rounded, enclosed in calyx, dry, separating into 

2 nutlets. Herbaceous plants with simple, approximate rarely whorled 

leaves. 

About 100 species, mainly in tropical America, one species grows in the 

warm countries of Europe and Asia; 2—3 in Africa. 

* After the Parisian physician and botanist August Lippi (1678 — 1703). 
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1. L. nodiflora (L.) Rich. in Michx. Fl. bor. Amer. II (1803) 15; Lam. 

Encyclop. Meth. Bot. Suppl. V (USUI) SAOs Ils), IM, IOSs5 ilk Up waOsistercrs: 

Hones lino s 2G Gossow akeavika lao aN exabiemcmmMadiiishor a 
L. Sp. pl. (1753) 20.— V. repens Bertol. Rar. Ital. Pl. Dec. 2 (1810) 27, 

INGE Ajarplaimicaeeric emis sBertoleinc.— lens olotis set sia. le Greece, 

VI, tab. 553.— Exs.: Schultz, Herb. norm. No. 341; Fl. Gall. et Germ. 

exs. No.2128, Fl. Ital. exs No. 653. 
Perennial; plant appressed-downy; stems nearly filiform, 10—30(35)cm 

long, prostrate, sometimes ascending; leaves spatulate-cuneate, obtuse, 

1.2—2.5 cm long, 0.5—1 cm wide, tapering to short petiole with acutely 

toothed upper margin. Flowers numerous, in crowded dense, short, spici- 

form-capitate or ovate-cylindrical, 0.5—1.3 cm long, 0.2—0.5cm wide inflo- 

rescences on long (0.7)2—5 cm pedicels; bracts obovate or nearly rhombic- 

cuneate-imbricate, 2—4mm long, 1.8mm wide,nearly as long as corolla tube, 

acuminate, their margin broadly scarious, ciliate; calyx tubular, scarious, 

1.5mm long, 2-partite, 2—4-toothed, 2-keeled, the keel pubescent; corolla 

pink, tubular to funnel-shaped, 2—2.5 mm long, the tube more or less curved, 

1.5mm long, 1 mm wide, with oblique 2-lipped limb, the upper lip entire, 

broad, 0.5 mm long, 0.6mm wide, the lower 3-partite, 0.4mm long, 0.3mm 
wide; stamens 4; ovary nearly globular, 0.7mm long, with short, 0.4mm 

style and oblique capitate stigma; nutlets oval, 1.3—1.5mm long, 1mm wide, 

yellowish, smooth. June—August. 

Muddy, moist localities, damp hollows,near rice fields, seashores, usually 

aweed— Caucasus: Ciscai(Ey) sub) branse.., lal, Centra Asia Mine ilburkm, 

(Kzyl-Atrek). Gen. distr.: Med. (W. and E.), Arm.-Kurd., Iran., Ind.-Him., 

N., C. and S. Am. Described from N. America. Type in London. 

Genus 1238. VITEX* L. 

L. Sp. pl. (1753) 638. 

Flowers in short simple or repeatedly 3-furcate terminal cymes clustered 

in large racemose paniculate inflorescences; calyx short-campanulate, 

rarely tubular-campanulate, 5-sect or 9-toothed, its teeth slightly irregular; 

corolla with short straight cylindrical or curved tube slightly broadening 

above; limb oblique, 5-sect nearly 2-lipped, the upper lip 2-partite, the 

lower 3-partite, with lateral lobes large, elongate, broadening slightly larger 

than the upper and median; stamens 4, adnate to corolla tube, exserted; 

anthers obcordate; ovary 4-locular; style filiform, protruding, with 2-lobed 

stigma; fruit a dry, 4-locular drupe. Shrubs or trees; leaves opposite, 

usually palmate. 

About 100 species in warm countries and the temperate zone. 

MViemagnus castusmon sp sple lt a(asa) Noses leadioeH lass. lliiw lino. 

Boiss hie or. IVE. 0305 shimallice) Hilly, 302; medchi., snhaste hurk: 660: 

Grosses He wWay en eatin Ler nStbthenet oma he siGr-alecal Vill, ata. 

GO09> Rehb; le. Hil iGerm, “Vili tab. 12935 Hedeh. and) Miler.) hl. awvrop.. 

* From the Latin viere,to weave, referring to the use of the branches for weaving, like those of willow, 

possibly also to the similarity of the leaves to those of the willow. (In ancient times (e.g., Pliny) 

the willow was known as "Vitilia.") 
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Germ. exs. No. 836; Fl. Ital. exs. No.356. 

699 Small shrub or tree,to 1.5cm high, gray-tomentose, with dense appressed 
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hairs; branches tetrahedral, brown; leaves opposite, petioles 1.5—4cm 

palmate, of 5—7 leaflets, 2—10cm long; 0.4—1.5(2)cm wide, narrowly lanceo- 

late, acute, entire or serrate, tapering to short petiolule, green above, densely 

pubescent grayish beneath. Flowers numerous,pedicels 0.5-l1mm,in 

compressed axillary cymes,forming dense paniculate-spiciform interrupted, 

7—10 (17)cm long, 2—2.5 cm wide inflorescence; bracts oblong, small, 1.5mm 
long, 0.3mm wide; calyx campanulate, 2.5mm long, ab the length of the corolla, 
shortly and acutely incised-dentate, the teeth triangular; corolla lilac, 

8—9 mm long, bilabiate, the upper lip 2-sect, 1.8mm long, the lower 3-sect, 

median lobe 3mm long and wide, the lateral 2mm long, 2mm wide; corolla 

tube slightly swollen, glabrous, 6mm long,4mm wide; stamens 4, long, 

exserted; ovary rounded, small, 1mm long, 1mm wide; style long, protruding, 

7 times as long as ovary; drupes 3—3.5mm long, 1.5mm wide, globular, 

black. June—August. 

Banks of rivers, streams and irrigation ditches, often cultivated. — 

European part: Bl., Crim.; Caucasus: W., E. and S. Transc.; Centr: Asia: 

Kara-Kum, Mtn. Turkm., Syr D., Pam.-Al. Gen. distr.: Med, (W. andE.), 

Bal.-As. Min., Arm.-Kurd., Iran. Described from Italy. Type in London. 

Economic importance. Grown as an ornamental. The seeds have a spicy 

taste and may be used in place of tarragon. The leaves contain 38.9— 

118.1 mg% vitamin C (Grossg., Rast. res. Kavk. 50, 257). 

Genus 1239. CLERODENDRON* L. 

L. Sp. pl. (1753) 637.— Clerodendrum L, l.c. 

Flowers numerous, on pubescent pedicels, with unpleasant odor, in re- 

peatedly furcate terminal cymes or in terminal panicles or heads; calyx 

campanulate, rarely tubular, sometimes pentahedral, nearly swollen, 5-partite, 

rarely truncate, persisten; corolla funnel-shaped or nearly patelliform, 

purple, with protruding long: tube and 5-partite limb; stamens 4, inserted in 

corolla tube, exserted; anthers 2-locular,cells parallel; ovary 4-locular; 

style filiform, exserted, with 2-partite stigma with acute lobes; fruit a 4- 

locular dry drupe. Semishrubs, shrubs or trees, with opposite entire, 

rarely lobed or ternate leaves. 

About 90 species in SE Asia, the Malay Archipelago, South and Central 
America, West Indies and S. Africa. 

1. C. foetidum Bge. in Mém. Acad. Sc. Peétersb. par. div. sav. II 
(1835) 126; Kolak. and Sakh. in Soobshch. Akad. Nauk Gruz. SSR. VII, 3 

(1946) 142;Grossg., Opred. rast. Kavk. 321.— Ic.: Bot. Mag. LXXXI, 

VEO, Gre ekeyoris Ole Ike We Bo AAS te wis SIU O, 

Semishrub or small shrub to 1—1.5 mm high, with brown or red-brown 

smooth bark and erect pubescent branches; leaves opposite, broadly cordate, 

5—16 cm long, 4-13 cm wide, acute or acuminate, large-toothed to serrate, 

* From the Greek cleros — fate,dendron —tree, ‘tree of fate." Some species have a curative effect, 

others contain harmful substances. 
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reticulate, with glands beneath, nerves with sparse short unicellular appressed 

hairs on both sides, long-petioled, 2.5—7 cm long; bracts (in inflorescence) 

cordate or oblong, small, 0.4—1.2cm long, 2—5 mm wide, acute, shorter than 

flower, with 2—5 mm petioles. Flowers on pubescent, 1.5—2 mm long 

pedicels, aggregated in large dense compound semi-spherical or capitate 

terminal corymbs 6—7 cm across; bracts linear, acute, (5)7.5—9 mm long, 

0.3—0.5 mm wide, shorter than or as long as calyx (with pedicel), with sparse 

short hairs; calyx campanulate, 4-5 mm long, 3mm wide, covered with short 

white appressed unicellular hairs, with oval-cylindrical, 3 mm long tube and 
o-partite or 5-toothed 1—2 mm long, straight or slightly recurved, acutely 

toothed limb; corolla purple, funnel-shaped, (2.8)3—3.5 cm long, 6—7 times as 

long as calyx, glabrous outside, with sparse rounded small glands and long 

thin, 2.5—2.8cm long, 1 mm wide tube broadening above, and deeply 4—5- 

partite horizontal limb with nearly equal, ovobate, 6mm long, 2.5—3 mm wide 

lobes; stamens 4,exserted, their filaments glabrous, 3—6 cm long; anthers 

oblong, dark purple; ovary globular, style filiform, 3.3 cm long, exserted, 

stigma 2-partite or with faintly claviform lobes; anthers 0.8—1 cm long, 

5—7mm wide, greenish-brown, glabrous. August—September. 

Muddy stretches of rivers, forest edges.— Caucasus: W. Transc. Gen. 

distr.: China. Described from China. Type in Paris. 

Note. Grown in W. Transcaucasia, where also an escaped weed. 
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ADDENDA XVIII * 

DIAGNOSES PLANTARUM NOVARUM 

IN TOMO XIX FLORAE URSS COMMEMORATARUM 

(DIAGNOSES OF NEW SPECIES MENTIONED IN VOLUME XIX) 

Februario 1953 

CUSCUTA L. 

701 
1. C. araratica Butk. sp. n. (§ Eucuscuta Engelm.). 

Caules filiformes, ad 0.8 mm in diametro, rubelli, ramosi laeves 

glabri; flores ad 3 mm longi, sessiles in inflorescentias compactas subglo- 
bosas paucifloras, 6—8 mm in diametro congesti; bracteae triangulato- 
ovatae, obtusae. Calyx ad 2 mm longus semiglobosus vel obconicus, car- 
nosus, pallidus, fere ad dimidium dissectus, lobis late ovatis vel rhombo- 

ideo-ovatis, obtusis, extus papillosis, dorso incrassatis. Corolla urceo- 

lata, calyce vix longior, extus papillosa, ad tertiam— dimidiam partem 
dissecta, lobis rhomboideo-ovatis, obtusis erectis, apice inflexis, dorso 
incrassatis, basi tegularibus; squamae tubum corollae aequantes, oblon- 

gae, marginibus parallelis, bifidae, apice inaequalidentatae, inflexae, 
sinubus aequilatis; stamina fauce inserta, antheris rotundato-cordatis, 

pallidis, filamentis subulatis brevioribus. Ovarium subglobosum, stylis 
brevissimis, stigmatibus vix incrassatis intenseque coloratis praeditis, cum 

stigmatibus ovarium subaequantibus. Capsula membranacea, tetragono 

subglobosa, vix depressa, ad 2 mm in diametro, 3—4-sperma, seminibus 
subellipticis, ad 1 mm longis, ventre angulatis, pallidis, scabris. 

Typus: m. Ararat, Takel-tau 18 VIII 1919, Grossheim (in Inst. Bot. 
Acad. Sc. URSS). 

Ab affini C. brevistyla A. Br. lobis corollarum erectis apice infle- 
xis, squamis bifidis differt. 

ONOSMA L. 

2. O. ferganense M. Pop. sp. n. [Sect. Euonosma DC., subsect. 
Haplotricha Boiss., series Ferganica M. Pop. in Bot. Mat.Gerb. 

Bot. Inst. AN SSSR XIV (1951) 302]. 

Perenne. Planta tota breviter patuleque cano-pubescens, tomentella. 
Radix multiceps, caules nonnullos edens. Caules 40—50 cm alti, angu- 
lati, dense patule pubescentes, setis longioribus rigidis omnino destituti, in 
superiore parte longe ramosi, ramis apice cincinnis brevibus terminatis. 

Folia caulina patentia, sessilia, oblongo-lanceolata, 4—5 cm longa et 

1—0.5 cm lata, ad apicem sensim longeque attenuata, setis patulis tenui- 

bus, ad superiorem paginam basi grosse tuberculatis cana, fere tomentella. 

* [This appexdix has been reproduced photographically from the Russian original.] 

516 



702 Folia ramorum lanceolata, quam caulina duplo-triplo minora. Cincinni 
(racemi) breves, fructiferi elongati. Pedicelli breves, breviter cano-hirsuti. 
Calyx cano pubescenti-hirsutus, 7—10 mm longus, fructifer paulo elon- 
gatus, lobis linearibus. Corolla tubulosa, subclavata, ore contracta, 17 mm 

longa, extus glabra, flavescens, ad costas et apice coerulescens, secus 
costas tuberculato-verrucosa. Antherae in corollam inclusae, filamentis 

basi vix dilatatis subbreviores. Annulus nectarifer glaber. Nuculae 5 mm 
altae, erectae, corpore subquadrato subito in apicem contracto, cinereae, 
minutissime tuberculato-verruculosae, opacae. 

Typus: in Asiae Mediae montibus tianschanicis (Tianschan austro- 
occidentalis), in jugo Ferganico, ad trajectum Kenkol fl. fr. 17 VI, 1899, 
Litvinov (in Herb. Acad. Sc. URSS, Leningrad). 

Ab aaffinibus (eadem seriei Ferganica M. Pop.) speciebus di- 
stinguenda: ab O. brevipiloso Schischk. ramulis sterilibus caulis nullis, 
ramis omnibus florigeris, pubescentia foliorum patente nec adpressa, 
copiosiore nec parca; ab QO. frachyacarpo Levin absentia setarum_ rigida- 
rum patentium, foliis brevibus ad apicem sensim angustatis nec spathu- 
latis setis rigidis longioribus carentibus. 

3. 0. brevipilosum Schischk sp. n. 
Perenne; radix multiceps, caules numerosos protrudens; caules 40—50 cm 

alti, basi crassi, angustati, pilis brevibus appressis tecti; folia reclinata, 
lanceolata 4—6 cm longa et 8—-10 mm lata gradatim longe acuminata, 
sessilia, plana, setulis brevibus et longiusculis, in tuberculis majusculis 
omnino appressis (setis longis patulis deficientibus), in axillis imprimis in 
dimidio superiore ramulos steriles foliis lanceolato-linearibus instructos 
gerentia. Inflorescentia in apice caulis e racemis scorpioideis 1—2 parvu- 
lis sed densis sistens; pedicelli tenues brevesque atque calyces semiappres- 
sim et longe griseo-setulosi; calyx 10—12 mm longus lobis linearibus, 
corollae luteae, tubulosae in fauce angustatae, 15—18 mm longae, denti- 
bus brevibus, externe glabrae sed ad costas sub dentibus rugoso-tubercu- 
latae; filamenta leviter dilatata, antheris breviora; nectarium glabrum. 

Typus: Asia Media. Jugum ferganense, in pratis subalpinis ads 
ripam fl. Urak-Su prope summitatem Kenkol, alt. ca. 2400 m, 1899, Lit- 
vinov (in Herb. Inst. Bot. Acad. Sc. URSS). 

Toto habitu simillimum est O. azureo Schipz., sed corolla lutea in 
fauce angustata, in costis verrucosa et nectario glabro statim dignoscitur. 

ARNEBIA Forsk. 

4. Sect. Cornutae M. Pop.— Annuae. Corollae luteae, tubo gracili 
longo, limbo parvo, mediocri vel lato, inter lobos maculis purpureis 

ornato. Calyx fructifer basi induratus, angulis prominentibus 5 crassis vel 
tuberculis albis mamillaeformibus munitus. 
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703 5. A. transcaspica M. Pop. sp. n.—A. orientalis var. tubata 
Lipsky in A. H. P. XXVI (1910) 520, p.p. 

Caulis 20—30 cm altus, subdivaricato ramosissimus, albidus, glabri- 

usculus, setis sparsis longis patentissimis tectus. Folia lanceolata, viridia 
parce setosa, obtusiuscula v. superiora acuta. Racemi fructiferi laxi, sed 

non longi, usque ad 10 cm longi, pauciflori. Calyces parce rigide setosi. 
Corollae flavae, tubo tenui longo (15—20 mm longo), limbo mediocri 
8—10 mm lato, campanulato-pelviforme, non plano, maculis violaceis mag- 
nis inter lobos ornato. 

In Turcomania, in promontoriis montium Kopetdagh et in deserto 
sabuloso Kara-Kum. 

Typus: Ad stat. viae ferreae Dshebel. 3 V 1911, Seidmuradov, 
N° 1034 (in Herb. Acad. Sc. URSS, Leningrad). 

Species transitoria inter A. decumbentem Coss. et Kral. desertico- 
lam et A. grandifloram M. Pop. submontanam; a prima corollae majoris 
tubo longiore et limbo multo ampliore, caule elatiore et setis parcissimis 
ad caulem et folia differt; ab altera, valde hirsuta, eadem nota et corol- 

lae limbo minore minusque plano, tandem area separata distincta. 

6. A. grandiflora M. Pop. in Lapin, Opred. rast. Tashkent. oazisa 

(1938) 342; Zakir. Burachn. Zeravsh. 23.— A. orientalis var. grandiflora 
(Trautv.) Lipsky in A. H. P. XXVI (1910) 522.— A. cornuta var. grandi- 
flora Trautv. in Bull. Soc. Nat. Mosc. XXXIX (1866) 422; Gartenflora 

XXV (1877) 523, tab. 921. (Sect. Cornutae M. Pop.—series Eucornutae 

M. Pop.). ~ 
Caulis 5—20 cm altus, erectus foliis dense setosissimis, canes- 

centibus. Folia lanceolata v. lineari-oblonga, acuta vel obtusiuscula. Racemi 
fructiferi paulo elongati, 5—10 cm longi. Corolla lutea, tubo tenui longo, 
limbo majusculo plano-pelviformi 10—15 mm in diam., maculis violaceis 
satis parvis, ca. 2 mm latis, ornata. 

In promontoriis praepamiricis et tianschanicis Asiae Mediae frequen- 
tissima. 

Typus: ad urb. Taschkent, pag. Toj-Tjube (inter Taschkent et 

Angren), 17 V 1880, Regel (in Herb. Acad. Sc. URSS, Leningrad). 

7. A. baldshuanica Schischk. in herb. et nomen ex Nevski in Acta 
Inst. bot. Acad. Sc. URSS, IV (1937) 317, excl. specimina citata quae ad 

A. grandifloram pertinent. (Sect. Cornutae M. Pop. —series Eucornutae 
M. Pop.).— A. orientalis var. baldshuanica Lipsky in A. H. P. XXXV 
(1910) 524. 

Caulis elatus, robustus, usque ad 40 cm altus, ramosus, laxe setosus, 

_ Folia majuscula lanceolata viridia acutiuscula non dense patentissime setosa. 
Racemi fructiferi elongati, 10—20 cm longi. Corolla magna, tubo usque 

ad 25 mm longo, limbo usque 20 mm lato maculis majusculis 3—4 mm 
latis ornata. 
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In Asiae Mediae montibus Tadshikistaniae australis versus fl. Piandsh 

nec non in parte orientali vallis Ferganensis. 

Typus: Baldshuan. V 1883, Regel (in Herb. Acad. Sc. URSS, 
Leningrad). 

A praecedente quacum a Nevski confusa fuit habitu  robustiore 

foliis virescentibus cauleque laxo setosis, racemis longioribus et corollis 
majoribus differt; magis ad A. coeruleam Schipcz. appropinquat quoad 
habitum et floris magnitudinem, setositatem laxam, sed haec (A. coerulea) 
lobis 2 minoribus ex toto violaceis, reliquiis 3 flavis, corollae tubo violas- 

cente ab A. baldshuanica videtur bene distinguitur. 

MERTENSIA Roth. 

8. M. Popovii Rubtz. sp. n.— M. sibirica Ldb. Fl. Ross. (1849) 133, 
quoad pl. e Tarbagatai; Kryl. Fl. Zap. Sib. IX, 2276, quoad plantam 

e Tarbagatai, non G. Don. 
Rhizoma tenue breve obliquum nigrescens, apice unicaule. Caulis 

20—30 cm altus, tenuis, basi flexuoso-inflexus, glaber in superiore parte 
breviter adpresse setulosus simplex. Folia radicalia parva, ovato-subcor- 

data, longepetiolata. Folia caulina inferiora 1—2 longepetiolata, ovata basi sub- 
truncata, media 2—3 ovato-oblonga,subsessilia, superiora 3—4 sessilia oblonga, 

omnia breviter acuta v. subacuta, viridia, parva: inferiora 2—4 (5) cm long., me- 
dia 3—4 (5) cm long. et superiora 2—3 cm long., plana, subtus omnino glabra, 

supra tuberculis minutis adspersa. Cyma terminale breve, ramulis 1—2 cm lon- 
gis apice ca. 5-floris, floribus approximatis in umbellulam dispositis, basi 
foliis 2 supremis suffultum, caeterum in ramis et umbellulis aphyllum. Pedi- 

celli tenues 3—7 mm longi asperuli. Flores majusculi. Calyx fere ad basin 
5-partitus, lobis lanceolato-linearibus v. fere linearibus, 4—5 mm _ longis, 

dorso (facie) glabris, margine adpresse strigillosis. Corolla pulchra coeru- 
lea, ca. 15 mm longa, tubo calycem duplo superante (8 mm longo), limbo 
campanulato tubo aequilongo, ca. 8 mm lato, lobis semiorbicularibus, 2 mm 

longis (altis). Fornices lati semicirculares, breves vix 0.5 mm longi (alti). 
Filamenta brevia, 1 mm longa. Antherae sublineares, 2 mm longae. Sty: 
lus e corolla exsertus. Nuculae albidae, 3.5 mm longae (altae), ovato-tri- 
gonae, dorso convexo rugoso scrobiculatae, margine aptero, lateribus con- 
tiguis, nudis. 

In montibus Tarbagatai et Saur, satis frequens, in laricetis superiori- 

bus subalpinis v. in pratis subalpinis, interdum ad rupes in angustiis. 
Typus: montes Tarbagatai, in angustiis Ak-Tschora, in pratis subal- 

pinis, 2000 m, 20 VI 1948, Stepanova (in Herb. Acad. Sc. URSS, Lenin- 
grad). 

MYOSOTIS L. 

9. M. pseudovariabilis M. Pop. sp. n. [Sect. Eumyosotis DC. 
Prodr. X (1846) 105.—Series Sylvaticae M. Pop.]. 
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705 Perennis. Rhizoma breviter repens, apice ramosum, ramis surculos ste- 
riles breves et caules floriferos edentibus. Caules adscendentes vel erecti, 
simplices vel pauciramosi, tenues et debiles, 12—30 cm. alti, inferne parce 
et patenter superne adpresse pubescentes. Folia surculorum obovata v. 
oblonga, 3—4 cm longa, 1—2 cm lata, obtusa, breviter petiolata, non 
dense patenter pilosa. Folia caulina oblonga v. lanceolato-oblonga, 1.5—3 cm 
longa,0.5——1 cm lata, acutiuscula, plana,tenera et viridia, patentia, sparse pilosa. 
Racemi floriferi elongatilaxi, 5—15 cm longi, aphylli. Pedicelli fructiferi calyce 
1'/;—2-plo longiores vel eo aequilongi, horizontaliter patentes, tenues, 
adpresse pubescentes. Flores mediocres. Calyx florifer 2 mm longus, fru- 
ctifer 3--3.5 mm longus, ad medium in dentes lanceolatos acutos fissus, 
canescens, pilis in parte inferiore integra calycis teneris patentibus, apice 
uncinatis. Corolla coerulea, junior flavescens?, tubo calyce paulo longiore, 
limbo 4—5 mm in diam. Stylus calyci aequilongus vel paulo eo excedens. 

Typus: Sibiria, prope pagum Turuchansk ad fl. Jenissei inferiorem, 
in regione subarctica, 30 VI 1902, Ostrovskich (in Herb. Leninopol.). Spe- 
cimina numerosa vidi ex regione fl. Jenissei inferioris, in australioribus 
autem, ad Krassnojarsk et Aczinsk, specimina intermedia, ad M. sylvati- 
cam vergentia, occurunt. ; 

Valde affinis M. sylvaticae Hoffm. europaeae et M. Krylovii Serg. 
sibiricae, sed ab ambabus commemoratis speciebus corollae tubo et stylo 
elongatis differt. A M. variabili Ang. corollis subduplo minoribus et 
stylo tuboque minus elongatis statim dignoscitur. Caeterum, pro varietate 
M. sylvaticae in Sibiria deficientis habenda esse possit. 

~ 

ERITRICHIUM Schrad. 

10. Sect. Pseudohackelia M. Pop.—Nuculae dorsiventraliter com- 
pressae, nec turbinatae ut in sectionibus Eueritrichium DC. et Colobo- 
ma DC., eis Hackeliae similes, sed gynobasis breviter pyramidalis, non 
plus quam 1 mm alta, qua nota ab Hackelia differt. Transitum praebet 
inter Hackeliam et Eueritrichium. Series Albiflora M. Pop. — Spinulae 
ad nucularum disci margines glochidiatae. Flores parvi, albi. Folia oblonga, 
brevia et lata.— Series tianschanica et pamirica. Seriei species: E. latifo- 
lium K. et K., £. pamiricum B. Fedtsch., E. Fetissovii Rgl., E. pseudo- 
latifolium M. Pop.—Series est valde affinis generi Tianschaniellae B. 
Fedtsch.). 

1. Plantae dense caespitosae; caudicis rami crassi reliquis foliorum 
dense obtecti. Pubes patula, nec adpressa. .......... 2. 

++ Plantae caespites non formantes, caudex parum ramosa. ... . 3. 
2. Folia obtusiuscula, pube densa patula canenscentia 

aie 2. folly Salis (ea AMO ce Se Ma E. latifolium K. et K. 
+ Folie acutiuscula, viridia (Pamir). . . . E. pamiricum B. Fedtsch. 
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3. Pubes plantae patula ut in praecedentibus. Planta elatior, foliis 

majoribus (Tianschan centralis) ..... . . .E. Fetissovii Rgl. 
+ Pubes plantae adpressa. Planta humilis . .......2..2.2.. 

. 11. E. pseudolatifolium M. Pop. 

Species omnes commemoratae inter se valde affines et verisimiliter 

varietates unae (£. Jatifolium K. et K.) sunt generis Tianschaniellae B. Fedtsch. 
quoque affines. Species (varietates) nostra nova a caeteris seriei pube in 

omnibus partibus plantae adpressa, radice tenui submonocephala, caulibus 
10—15 cu altis, foliis latioribus et nuculis (juniores tantum vidi) margine 
espinulosis (?) pubescentibus differt. 

Typus: In montibus tianschanicis Asiae Mediae ad trajectum Ku- 

kurtuk leg. Merzbacher (in Herb. Acad. Sc. URSS, Leningrad). 

12. E. pseudostrictum M. Pop. sp. n. [Sect. Pseudohackelia M. 
Pop.; series Himalaica M. Pop.—Spinulae ad nucularum disci mar- 

gines glochidiatae, interdum absunt. Flores mediocres coerulei. Fo- 
lia linearia vel  lineari-lanceolata, adpresse pilosa, sericeo-cana. — 

Species himalaicae: £. longifolium Decne., FE. strictum Decne., 
E. Jacquemontii Decne. et forsan E. spathulatum Clarke. Species pami- 
ricae: E. dubium O. Fedtsch., etc. (infra descriptae)]. 

Perenne, dense caespitosum. Radix crassa, multiceps. Caudicis rami 

breves, petiolorum reliquis incrassati. Planta omnis pilis adpressis erectis 

canescens. Caules numerosi erecti vel breviter adscendentes, tenues vir- 

gati, simplices, (15) 20—30 cm alti, adpresse pilosi cani. Folia anguste 
linearia, subfiliformia, rosularum cito evanescentia in petiolum attenuata, 

3—5 cm longa, 2—4 mm lata, caulina sessilia, anguste linearia vel filifor- 

mia, 1—3 cm longa, 1—2 mm lata, acuta, subsericeo-cana. Racemi flori- 

feri breves, fructiferi laxi erecti 2—3 cm longi aphylli, ad apices caulium 
solitarii vel bini. Pedicelli tenues longi, adpresse pubescentes, erecto- 
patuli, calyce 2—4-plo longiores, inferiores fructiferi 1—1.5 cm _ longi. 

Calyx 1 mm longus, lobis linearibus acutis, fructiferis immutatis, corolla 

coerulea myosotidea, limbo 7—8 mm in diam., tubo 1 mm longo. Forni- 
ces majusculi, albidi papillosi. Fructus orbiculato vel ovato pyramidalis, 
3 mm altus, stylo inconspicuo. Nuculae oblongae, patule puberulae, late- 
ribus minute tuberculatis satis elatis, disco (dorso) oblongo, subplano 
coerulescente dense minute tuberculato, margine utrinque cum spinulis 
glochidiatis brevibus firmis fere verticalibus 3—7. Gynobasis breviter 
pyramidalis, minus quam I mm alta. 

In rupibus et declivibus schistosis. Pamir (Asia Media). 

Typus: Ad fortalitium Tschaikovoi, in rupibus, 7 VIII 1931, Lip- 

schitz, n° 756 (in Herb. Univers. Moscoviensis). 
Ab E. stricto Decne. himalaico differt habitu dense caespitoso et 

foliis subfiliformibus. Nuculae in utraque specie valde similes. Ab £. du- 
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707 bio O. Fedtsch. simili foliis multo angustioribus et nucularum spinulis 
brevioribus, caespitositate quoque distinguitur. Designare possum beat. 
Brand (in Pflanzenreich 252, 1931) genera et species asiaticas in maximam 

confusionem conduxit. 

13. E. sub-Jacquemontii M. Pop. sp. n. (Sect. Pseudohackelia M. 
Pop. — Series Himalaica M. Pop.). i 

Perenne. Radix tenuis caespites parvi densi. Planta omnis sericeo- 
cana. Caules tenues subfiliformes, procumbentes superne adscendentes, 
5—10(15) cm longi, simplices. Folia brevia, caulina lineari-oblonga, 
1—1.5 cm longa, 1—4 mm lata, obtusiuscula, plana, patentia, radicalia 

angustiora, lineari-spathulata. Racemi ad caulium apices breves, laxi 
pauciflori etiam fructiferi paulo elongati breves. Pedicelli capillares, 
fructiferi calyce 2—3-plo longiores, inferiores usque ad 1—1.5 cm _ longi, 
vulgo breviores, arcuato-nutantes. Calyx sericeo-pubescens, 1—1.5(2) mm 
longus, lobis oblongo-linearibus acutiusculis, fructiferis fere immutatis. 
Corolla pallide coerulea, parva; tubo calyci aequilongo, limbo 4—5 mm 
in diam. Fornices ovato-orbiculati, 0.5 mm alti. Nuculae in fructu unico 

saepissime 1—2 evolutae, 2(3) mm longae, oblongae, in sectione trans- 

versa trigonae, lateribus pumilis, disco (dorso) plano subtiliter carinato, 

margine utrinque spinulis brevissimis uniserialibus glochidiatis verticalibus 
(3)5—8 armato, ut et latera nuculae, pubescente, cicatrice subcentrali 

ovali substipitata. Gynobasis parvula, 0.5 mm alta, nuculis delapsis per- 
forata, 

Typus: Planities Pamir Asiae Mediae. Ad fl. Pschart, in rupibus 
in adverso angustiis Tugur-Dshilga, 13 VII 1931, Lipschitz, n° 451 (in 
Herb. Univers. Moscoviensis). 

E. turkestanicum Franch. a nostro caespitibus densis pulvinatis, 
caulibus pumilis 2—8 cm altis, pedicellis erectis, nuculis espinulosis bene 
differt. E. Jacquemontii Decne. nostro habitu similis, sed ex icone Jao- 

quemontii est vera Hlackelia nec Eritrichium: gynobasis alta pyramidalis. 

Nuculis subalatis ala dentata a nostra specie quoque differt. 

14. E. sachalinense M. Pop. sp. n.—£. nipponicum Sugaw. Ill. FI. 
of Saghal. IV, 1575 tab. 720, non Makino (Sect. Pseudohackelia M. Pop.). 

Perenne. Caespites laxi parvi; caudicis rami plus minusve elon- 
gati, rosulas et caules paucos edentes. Caules 1—3 ex uno caespite, pu- 

mili, (7) 10—15 cm alti, erecti vel arcuato-adscendentes, firmi, simplices, 

non dense adpresse pilosi, pilis albis sursum directis apicibus paulo ad- 

scendentibus dense et regulariter foliati. Folia rosularum et caulium con- 
formia, rosularia tantum paulo longiora 2—5 cm longa, caulina ad apicem 
decrescentia, omnia lineari-lanceolata subspathulata, ad basin paulo angus- 
tata, rosularia apice obtusa, caulina subacuta, plana, sub apice 2—4 mm 

lata, pilis non perfecte adpressis vix canescentia. Racemi ad apices cau- 



708 lium bini, floriferi abbreviati, serius paulo elongati, fructiferi usque ad 

4 cm longi, erecti, basi paucis bracteis suffulti. Pedicelli breves, inferio- 

res etiam fructiferi tantum 5 mm longi, superiores 2—3 mm. longi, subad- 
presse puberuli. Calyx subadpresse pubescens, florifer 2 mm longus, fru- 
ctifer fere immutatus. Corolla coerulea, tubo 1.5 mm longo, limbo plano 

5—7 mm lato, lobis ovato-orbiculatis. Nuculae 3—4 mm longae, eis 

Hackeliae similes, lateribus humilibus vix 1 mm altis glabris, disco (dorso) 
plano utrinque margine spinulis 6 inaequalibus longiusculis disci latitudine 
vix brevioribus, basi albicantibus hispidulis apice coerulescentibus non 

glochidiatis apiculis (spinulis) sursum directis 2—3. 

Typus: in montibus insulae Sachalin australis, collectores japonici 
(in Herb. Sachalinensi). 

Ab E. nipgonico Makino (Hackelia nipponica Brand) differt nostra 
species radice tenui non crassa, caespite laxiore, caulibus minus numero- 
sis, pubescentia canenscente nec subsericea et floribus 1!/,-plo minoribus- 

15. E. pulviniforme M. Pop. sp. n. [Sect. ColobomaDC. Prodr.X (1846) 
126.—Plantae dense caespitosae, ramis caudicis brevibus crassis. Pubescen- 

tia saepius sericea, rarius cana. Pedicelli satis breves. Folia linearia vel 

filiformia. Corona nucularum ex setis (spinulis) brevibus formata vel 
nulla. | 

Perenne. Densissime caespitosum, sericeo-album, pumilum. Caudicis 

rami conferti, breves, clavato-incrassati, apice reliquiis petiolorum nigris 

densis squamosis incrassati, basi tenues fragiles non lignosi. Caules tenues, 
subfiliformes, 5—8(10) cm alti, simplices, pilis adpressis albis tecti. Folia 

sericeo-albida, parva, anguste linearia saepe subfiliformia, rosularia nume- 

rosissima 1—2(3) cm longa, 0.5 mm (rarius usque ad 1 mm) lata, obtu- 

siuscula, flaccida, saepe curvata, caulina pauca anguste linearia, omnia 

interdum subspathulata. Racemi ad caulium apices solitarii, breves. Pedi- 

celli breves, calyce non longiores, patentes. Calyx sericeus, florifer 2 mm 
longus. Corolla coerulea, parvula, limbo 4 mm in diam. Nuculae 1 mm 

altae, turbinatae, glabrae et laeves, margine espinulosae (ecoronatae), sed 
linea elevata et inflexa circumdatae. 

Typus: In Mongoliae septentrionalis montibus Taischir-Ola. fl. fr., 

15 VII 1877, Potanin (in Herb. Inst. Bot. Acad. Sc. URSS, Leningrad). Spe- 
cimina visa: numerosa ex montibus Tannu-Ola, e vicinitate lacus Ubsa- 

Nor, etc. 

Species E. jenisseensi Turcz. similis, sed magis caespitosa, subpulvi- 

nata vel pulvinata, pedicellis et racemis brevibus nuculisque margine ele- 

vata ad discum suffultis potius ad £. rupestre s. s. appropinquat. 

Adnot.: Eritrichium rupestre (Pall.) Bge. est species dubia, ex 

descriptione originaria Pallasii dahurica, sed a Bunge pro altaica specie 

demonstrata et notis incertis limitata. In montibus Altaicis duo species 
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709 (formae) similes occurunt, a Bunge et Ledebour confusae. E. subrupestre 
M. Pop. sp. n.—nuculis coronatis et E. alfaicum M. Pop. sp. n.—nucu- 
lis calvis, corona setarum destitutis, in caeteris notis simillimae, ambae 

verosimiliter a dahurica planta (Myosotis rupestris Pall.? — Amblynotus 
obovatus Johnst.) diversae. E. jenisseense Turcz. est species distincta 
E. altaico affinis, magis orientalis. In regione Tuva crescit species alia: 
E. tuvinense M. Pop. sp. n.—humile, caulibus 3—5(7) cm altis, pubescen-~ 
tia cana opaca subpatula a praecedentibus distinctum, corollis parvis, 

3—4 mm in diam., pedicellis brevibus crassiusculis, declinatis nuculis eco- 

ronatis (ut in £. altaico et E. jenisseensi), caudicis ramis lignosis (in regi- 
one Tuva ad opp. Kisil, 23 VI 1945, Sobolevskaja). 

16. E. mandshuricum M. Pop. sp. n. (Sect. Coloboma DC. — Series 
Rupestria M. Pop.). 

Dense caespitosum, caespitibus non amplis, ramis caudicis brevibus 

lignosis, apice ob reliquias petiolorum squamosas nigras subito incrassatis. 
Planta omnis pilis brevibus adpressis, densis, rectis et crassiusculis cana. 

Caules 15—30 cm alti, firmi, tenues, rigidi, erecti numerosi, simplices, 

cani. Folia angustissime linearia usque ad filiformia, valde elongata, rosu- 
laria pauca 3—6 cm longa, 1 mm lata, rigida erecta, caulina 2—3 cm 

longa, 1—0.5 mm lata, rigida, erecta acutiuscula. Racemi ad apices cau- 
lium solitarii breves, fructiferi elongati 3—5(10) cm longi, aphylli. Pedi- 
celli erecti, adpressi, floriferi calyci aequilongi, saerius eo longiores, infe- 
riores usque ad 0.8—1 cm longi, adpresse puberuli. Calyx adpresse canus, 
2 mm longus, fructifer 3 mm longus lobis linearibus acutiusculis. Corolla 
coerulea limbo 6—8 mm in diam. Nuculae calvae laeves nitidae, lateribus 
1 mm altis, disco 2 mm longo apice acuto linea media leviter carinato. 

In rupibus Mandshuriae. 

Typus: Ad stationem Jal, 9 VII 1901, Lipsky (in Herb. Acad. Se. 
URSS, Leningrad). 

Ab affinibus pubescentia cana foliisque angustissimis elongatis dis- 

tinguitur. 

17. E. sichotense M. Pop. sp. n. (Sect. Coloboma DC. — Series 

Pectinata M. Pop.). . 

Perenne vel bienne. Radix tenuis. Caespites parvi, densi. Folia 

rosularia cano-sericea, lineari-lanceolata vel lanceolata, acuta, nervo medio 

valido, 5—7 cm longa, usque ad 7 mm lata. Caules adscendentes vel 

erecti, 20—30 cm alti, firmi, adpresse cani, apice ramosi. Folia caulina 

linearia, erecta, 2—3 cm longa, 2—5 mm lata. Racemi fructiferi 5—10 cm 
longi, erecti, subpahylli. Pedicelli tenues erecti, inferiores usque ad 1—2 cm 
longi, canescentes. Calyx florifer 2 mm, fructifer 3—4 mm longus, lobis 
linearibus acutis, canis. Corolla coerulea, limbo plano ca. 7 mm in diam. 

Nuculae lateribus 1 mm altis glabris laevibus, disco 2.5—3 mm longo, 
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710 puberulo margine utrinque setis (spinulis) 5—10 longis erectis coerulescen-- 
tibus apice subglochidiatis armata. 

In rupibus Extremi Orfentis ussuriensis, in montibus Sichote-Alin. 
Typus: in valle fl. Suczan (Sutschan) prope pagum Novitzkoe,. 

30 VI 1921, Schischkin, n° 2782 (in Herb. Vladivostok.). 
Valde affine E. incano (Turcz.) DC. dahurico, ab eo foliis acutis 

sericeis distinctum. 

18. E. jacuticum M. Pop. sp. n. (Sect. Coloboma DC. — Series 
Pectinata M. Pop.). 

_Perenne. Caespites parvi, laxi. Rosulae paucae; earum folia_ virides- 
centia pilis patulis sparsis obsita, magna, 3—7 cm longa, lata, spathulata 
obtusa, sub apice usque ad 1 cm lata. Caules pauci ex uno caespite, 
patule hirsuti, apice ramosi. Folia caulina lanceolato-linearia, 2—3(4) em 
longa, acutiuscula viridescentia, patentim pilosa. Racemi fructiferi usque 

ad 10 cm longi, tenues, erecti, adpresse pubescentes. Pedicelli longi, 

fructiferi usque ad 1.5—2 cm longi, tenues erecti, adpresse puberuli. 
Calyx adpresse strigillosus, canescens 2—3 mm longus, lobis linearibus. 
Corolla coerulea myosotidea, limbo 7—10 mm in diam. Nuculae majuscu- 
lae, lateribus laevibus, disco 2 mm longo, laevi, margine spinulis basi dila- 

tatis longis pectinatis hispidulis ad discum inflexis coerulescentibus vel 

viridibus armato. Stigma e nuculis saepe exsertum. 
In Sibiriae boreali-orientali regionibus Jacutiae, Ochotiaeque. 

Typus: Ad fl. Aldan, 736 kil. ab ostio fl. Maja, 20 VII 1928, 

Melvil, n° 390 (in Herb. Acad. Sc. URSS, Leningrad). 

Affine sine dubio FE. incano (Turez.) DC. unacum eo folia lata et 
obtusa habet, sed pubescentia patula hirsuta statim dignoscitur. 

LAPPULA Moench 

19. L. aktaviensis M. Pop. et Zak. (Sect. Eulappula Girke. — Se- 
ries Rupestres M. Pop.). 

Biennis. Radix tenuis verticalis. Rosula radicalis ad fructificationis 
tempus evanescens, densa, foliis latiuscule spathulatis obtusis, 3 cm longis 

et sub apice usque ad 5—6 mm latis, pilis patulis canescentibus. Caules 
15—20 cm alti, rigidi, erecti, pilis adpressis cani, fere a basi vel superne 

paniculato-ramosi, ramis tenuibus patentibus non elongatis. Folia caulina 
ca. 1 cm longa, late-linearia, obtusa patentia, pube patula rigida canescen- 
tia. Racemi fructiferi 3—5 cm longi, densi, paniculatim dispositi. Pedi- 

celli fructiferi 1—2 mm longi, adpresse puberuli, erecti vel vix curvati. 
Calyx florifer 1—1.5 mm longus, adpresse cano pubescens fructifer usque 
ad 2 mm longus, lobis obtusis fructui adpressis. Corolla coerulea, limbo 
videtur (ex floribus ultimis) plano ca. 3 mm lato, verosimiliter in floribus 

primariis subduplo majore. Fructus oblongus, 2.5—3 cm altus. Nuculae 
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711 oblongae, lateribus minute tuberculato-asperulis, disco oblongo-lanceolato 
carina breviter glochidiato-spinulosa ornato et margine aculeis (spinulis) 
uniserialibus brevibus (0.2—0.5 mm longis), crebris utrinque 7—9 erectis 

glochidiatis. Stylus subnullus: stigma fere sessile, inter nuculas abscon- 
ditum. : 

In semidesertis saxosis in montibus Aktau deserti Kisil-Kum Asiae 
Mediae, rarissime. 

Typus: montes Aktau, 3 VI 1932, Nikitin et Michajlova, n° 145 

(in Herb. Acad. Sc. URSS, Leningrad). 
Species obscura. Habitu et nuculis valde similis L. microcarpae (Ldb.) 

Girke in omni Asia Media montana vulgatissimae, sed defectu styli ab ea 
statim dignoscitur et in seriem alteram (non Microcarpae M. Pop.). collo- 
canda est; an specimina anomala L. microcarpae? 

20. L. coronifera M. Pop. sp. n. (Sect. Eulappula Giirke. — Ser. 
Sub-Lepechiniella M. Pop.—In eodem fructu nuculae 1—2 alatae, 1—2 
exalatae. Flores plerumque minores, saepe albi, in nostra — coerulei. Tran- 
situm praebet a Lappula ad Lepechiniellam). 

Annua. Caules erecti tenues, ca. 20 cm alti, pilis non dense adpres- 

sis canescentes, superne ramosi. Folia (caulina) linearia, 2 cm longa, 1.5 mm 

lata, patule et sparse pilosa, acuta. Racemi laxi, subaphylli. Pedicelli 

fructiferi 1—2 mm longi, adpresse pubescentes, declinati et etiam reflexi. 

Flores parvi coerulei, limbo corollae campanulato 3 mm in diam. Fructus 
cum nuculis omnibus alatis vel ex parte alatis. Nucularum ala laevis lata 

flavescens cupulam latam altam aemulans, margine profunde in dentes 
triangulari-lanceolatos apice glochidiatos fissa; latera nucularum acute albo 
tuberculata, discum leviter carinatum. Nucularum exalatarum discus angu- 

ste lanceolatus margine spinulis utrinque 4—5 uniserialibus longis rigidis 
armatus. Stylus 0.1—0.2 mm longus. Gynobasis et nuculae 2.5 mm longae. 

Calycis lobi fructiferi stellatim patentes, ca. 3 mm longi. 
In Asia Media (ad limites Sibiriae) prope fl. Irtysch, ad rivulum 

Tschar-Gurban prope pagum Taubinka, 26 VI 1914, Schipcezinsky, n° 1103a. 
Verisimiliter species hybrida: Lepechiniella omphaloides (Schrenk) 

M. Pop. X Lappula stricta (Ldb.) Girke, sed certe characteribus firmis 

constanter a parentibus diversa; an monstrositas Lappulae strictae? 

21. LEPECHINIELLA M. Pop. gen. n. 

(Eritrichieae). Calyx fere ad basin in lobos lineares obtusiusculos, 
in fructu fere non mutatos vix elongatos divisus. Corolla brachymopha, 
myosotidea, parva, limbo 3—10 mm lato. Fornices in fauce dispositi, 

parvi, sed bene distincti. Antherae et stylus in corollae tubo inclusae, 
infra fornices. Gynobasis subprismatica, tetragona, angusta. Nuculae ad 
gynobasin cicatrice (areola) parva basi ventrali affinae, supra areolam cum 
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712 gynobasi interno (carina ventrali) connatae ipsa apice liberae, stylum et 
gynobasis apicem occultantes, triangulari-oblongae, margine late alatae. 

Species varias ad Paracaryum (Cynoglosseae) vel ad Eritrichium 
aut Oreogeniam (Erifrichieae) ab auctoribus adnumeratas et nonnullas 
novas in hoc genus retuli. Genus Lepechiniella magis affine est Lappulae, 
a qua tantum gynobasi prismatica, crassiore et beviore, nec elongata subu- 
lata nuculisque saepissime omnibus alatis differt, cum ea intermediis con- 
juncta. 

Species 8—9 in Asiae Mediae montibus. 

1. Nucularum ala integra. — Sect. Holoptereae M. Pop. Species 2 valde 
affines: L. seravschanica (Lipsky) M. Pop. = Paracaryum seravscha- 
nicum Lipsky, 1910, 488 et L. arassanica (B. Fedtsch.) M. Pop.= 
Eritrichium arassanicum B. Fedtsch., 1913, 57== Oreogenia aras- 
sanica Brand, 1931, 186. 

2. Nucularum ala grosse dentata.— Sect. Lophoptereae M. Pop. Spe- 
cies 6—7 affines, in Lappula seriei Sub-Lepechiniella transeunti- 
bus: L. minuta (Lipsky) M. Pop.=Paracaryum minutum Lipsky, 

1910, 489 = Mattiastrum minutum Brand, 1915, 156. L. omphaloi- 

des (Skhrenk) M. Pop. ==Echinospermum omphaloides Schrenk 1845, 
211 cum varietate balchaschensi M. Pop. (L. balchaschensis 
M. Pop. sp. n.) et 4 de novo descriptae, sequentes. 

22. L. transalaica (B. Fedtsch.) M. Pop. sp. n. — Paracaryum tran- 
salaicum B. Fedtsch. Pact. Typxecr. (1915) 652 (nomen) et specim. auth. 
in Herb. Leninop. (Sect. Lophoptereae M. Pop.). 

Perennis. Radix tenuis atra, apice oligocephala caespitem parvum 
densum formans. Folia rosularum (fasciculorum) elongato-linearia, 4—10 cm 

longa, paulo spathulata, cano-sericea, interdum complicata, 2—4(5) mm 
lata, obtusiuscula. Caules 3—6(8) ex uno caespite, arcuato-adscendentes 

vel suberecti, 10—25 cm alti, pilis adpressissimis cani rarius simplices, 
saepius patenter breviter ramosi. Folia caulina numerosa (usque ad 10 in 
numero), linearia, 1—3 cm longa, 1—3 mm lata, obtusiuscula, sericeo-cana. 

Racemi paniculato-corymbosi, laxiusculi, fructiferi elongati, aphylli erecti 
usque ad 5—6 cm longi. Pedicelli tenues breves, fructiferi inferiores usque 

ad 5 mm longi, adpresse pubescentes. Flores majusculi. Calyx adpresse 
sericeus circa 2 mm longus, lobis linearibus acutiusculis, fructiferis non 
elongatis reflexis. Corolla coerulea, rarius alba, limbo plano 5—8 mm in 

diam., tubo brevi. Fornices ca. 1 mm longi. Nuculae omnes alatae, cum 

ala 5—7 mm in diam., orbiculato-ovatae, disco (facie dorsali) angusto 

lanceolato minute tuberculato; ala lata flavescens ipse margine coerules- 
cens, plana vel vix undulata, margine grosse et acute dentata disco latiore. 
Nuculae latera dense papilloso-aculeata. Gynobasis 2—2.5 mm alta. Sty- 
lus 0.5 mm longus. 

Hab. in planitie elata Pamir Asiae Mediae. 
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713 Typus: In jugo Transalaico in initiis fl. Kisil-Su, fr., 20 VII 1878, 
Kuschakevicz (in Herb. Inst. Bot. Acad. Sc. URSS, Leningrad). 

23. L. Korshinskyi M. Pop. sp. n. (Sect. Lophoptereae M. Pop.). 
Perennis, non dense caespitosa, radice brevi, caudicis ramis paucis 

crassis residuis squamatis foliorum annorum praeteritorum obtectis. Folia 
rosularum 3 cm longa, lanceolato-spathulata sub apice usque ad 4 mm 
lata, obtusiuscula, plana, persistentia, adpresse et dense cano-sericea. 

Caules ex uno caespite nonnulli (ca. 5), erecti vel adscendentes, firmi 

tenues, simplices, apice tantum furcato-ramosi adpresse pilosi. Folia cau- 
lina satis numerosa, usque 10—20, lanceolata, 1—2(3) cm longa, plana, 

patentia, obtusiuscula, adpresse sericeo-pilosa. Racemi floriferi breves, 

fructiferi elongati, 5—7 cm longi, oblique erecti, dissitiflori, bracteis par- 

vis suffulti. Pedicelli fructiferi erecti 1—3 mm longi. Calyx florifer ad- 
presse sericeus, lobis linearibus obtusis 3 mm longis, fructiferis fere immu- 

tatis erectis fructui adpressis. Corolla coerulea, limbo fere plano 5 mm 
lato. Nuculae in eodem fructu alatae et exalatae. Nuculae 5 mm in diam. 
(cum ala), ala lata plana utrinque margine 5—6-dentata, dentibus glochi- 
diato-mucronatis. Nuculae exalatae margine breviter spinuloso-dentatae, 
Nucularum omnium discus oblongus parce spinulosus vel tuberculato-cari- 
natus; nucularum facies laterales tuberculatae. Stylus tenuis, 0.5 mm lon- 
gus, inter nuculas maturas inconspicuus. 

Typus: In Asiae Mediae montibus tianschanicis jugo Ferganensi, 
montes Baubasch-Ata prope pagum Arslambob, ad declivia lapidosa 
2500—3000 m alt., 11 VIII 1895, Korshinsky, n° 5852 (In Herb. Acad. 

Sc. URSS, Leningrad). 
Specimina visa: Prope pagum Arslambob, Kisil-Ungur, 27 VI et 

29 VIII 1945, Matveeva. 

24. L. ferganensis M. Pop. sp. n. (Sect. Lophoptereae). 

Biennis (vel perennis ?). Radix crassitie pennae anserinae, apice oli- 
gocephala caespitem parvum formans. Folia surculorum (rosularum) cito 

evanescentia, angusta, lineari-lanceolata, spathulata, 3—5S cm longa, sub 

apice 3—7 mm lata, adpresse cano-pilosa. Caules 5—10 ex una radice, 
laterales, arcuato-adscendentes, crassiusculi, rigidi, subflexuosi, 30—50 cm 

alti, non dense adpresse pilosi canescentes, fere a basi vel a medio squa- 
rroso ramosi, ramis tenuibus adscendentibus floriferis. Folia caulina 

sparsa lineari-spathulata, quam rosularia breviora, saepe complicata, adpresse 
cano-pilosa, acutiuscula, patentia. Racemi floriferi densi, post florescen- 
tiam elongati, fructiferi laxi bracteis minimis inconspicuis. Flores parvi, 
coerulei. Pedicelli adpressissime pubescentes cani fructiferi erecti, calyci 
subaequilongi, rigidi. Calyx parvus, fructifer 1.5—2 mm longus, lobis 
lineari-spathulatis, fructu adpressis, obtusiusculis adpresse puberulis. Corolla 
coerulea, parva 2—3 mm in diam., infundibuliformis. Fructus oblongus, 
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714 stylo brevi coronatus, heteromericarpus, 3—3.5 mm altus. Nucularum ala 
lata rigida flavescens plana disco sublatior crenati-dentata. Nuculae exa- 
latae ad margines disci utrinque 5-dentatae. Discus nucularum viridis, 
minutissime tuberculatus, lanceolatus, media linea minute tuberculatus. 

Typus: In Asiae Mediae montibus alaicis in valle Alai ad montem 
Kultzcha, 26 VI 1931, Lipschitz, n° 248 (in Herb. Univers. Moscoviensis). 

25. L. alaica M. Pop. sp. a. (Sect. Lophoptereae). 

Valde affinis L. ferganensi, biennis, folia rosularum anguste linearia, 
4—8 cm longa 1—2 mm lata, subsericeo-cana. Caules tenues flexuosi 
12—20 cm alti, foliis caulinis linearibus. Nuculae omnes alatae, L. ferga- 
nensi similes. Stylus alte supra nuculas excedens, ca. 1 mm altus. 

Typus: in Asiae Mediae valle Alai secus fl. Kisil-Su prope pagum 
Dshekaindy, 21 VI 1913, Desiatova, n° 1318. (In Herb. Acad. Sc. URSS, 

Leningrad). 

RINDERA Pall. 

26. R. holochiton M. Pop. sp. n. (Sect. Eurindera?). 

Radix tenuis obliqua atra apice 2—3-cephala. Caules 15—25 cm 
alti, simplices vel pauciramosi, tenues, non dense -patule crispulo-villosi, 

in inflorescentia fere tomentosi. Folia radicalia petiolis longis (5—8 cm 
long.), tenuibus, pilis brevibus mollibus paulo retrorsis teciis, limbis ob- 
longis quam petioli 11/,-plo brevioribus 3—5 cm longis, 2—3 cm latis, 

utrinque fere aequaliter angustatis acutis planis in utraque pagina semipa- 
tule pubescenti-pilosa, uninervia. Folia caulina lanceolata sessilia, in numero 

5—8, erecta, acuta, 2—4 cm longa, 0.4—1 cm lata, in utraque pagina 

molliter pubescenti-pilosa. Inflorescentia parva ex racemis 2 terminalibus 
et 1—2 ramulorum lateralium composita, tomentosa. Cincinni floriferi 2 cm, 

serius usque ad 5 cm longi laxiusculi. Pedicelli 3—5 mm longi erecti. 
Calyx non dense lanatus, 6 mm florifer longus, fructifer 8 mm longus, 
lobis linearibus obtusiusculis. Corolla violascens, 8—10 mm longa, tubo 
calyci aequilongo, lobis oblongo-spathulatis obtusis 4 mm longis ere- 
ctis. Fornices nulli, plicis transversalibus substituti. Antherae oblongae, 

3 mm longae, obtusae, basi vix sagittatae. Filamenta antheris duplo bre- 
viora. Stylus e corolla longe excedens. Nuculae. . . . . (ex junioribus. 
observatae: laeves, ala margine minute denticulata). 

In Asiae Mediae montibus tianschanicis, jugum Ferganense ad _ tra- 
jectum Kugart, 3000 m, 6 VIII 1895, Korshinsky, n° 3833 (in Herb. Acad. 

Sc. URSS, Leningrad). 
Species quoad sectionem dubia, ut videtur Eurindera, sed ab 

omnibus hujus sectionis speciebus pubescentia distinctissima, qua nota 
magis ad Lchinorinderas appropinquat, nempe ad R. oblongifoliam 
M. Pop., sed differt ab ea laminis foliorum 2—3-plo minoribus et caule 
humili, nec non disco nucularum laevi. 
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715 PARACARYUM Boiss. 

27. P. karataviense Pavl. ex M. Pop. [Sect. Modestomattiastrum 
(Brand) M. Pop. — Generis Matthiastri sect.2. Modestomattiastrum Brand 
in Engl. Pflanzenr. IV, 252 (1921) 60]. 

Perenne. Radix crassa, apice ramosa indurata, ramis tenuibus_pro- 

-stratis. Folia rosularum (radicalia) spathulato-linearia, acutiuscula, 4—5 cm- 

longa, in petiolum angustata, caulina lanceolata sessilia margine leviter 
undulata, patenter et molliter pilosa. Caules ex una radice pauci 10—20 cm 
alti firmi, hirsuti, apice breviter ramosi. Racemi floriferi densi, fructiferi 

elongati, laxi, erecti, aphylli. Pedicelli infimi usque ad 8 mm longi, calyce 
longiores, superiores breviores, omnes patentissime pilosi, erecti. Flores 

majusculi .atroviolacei nec coerulei. Calyx 3—4 mm longus, fructifer ad 
6 mm elongatus, lobis lanceolatis, acutiusculis vel obtusis, apice glabres- 
centibus. Corolla atroviolacea, tubo crasso calyce paulo breviore 3 mm 
longo, limbo 3 mm longo campanulato lobis semiorbicularibus. Fornices 

majusculi 1.5 mm alti, oblongi, atri, papillosi. Stamina tubo corollae 
inclusa, antheris oblongis 2 mm longis, filamentis brevissimis. Stylus bre- 

vis 2 mm longus crassus. Nuculae (semimaturae!) laeves, ala angusta ere- 
cta margine utrinque spinulis glochidiatis 7 munita circumdatae. Nuculae 
maturae verisimiliter 10 mm in diam., stylo 3—4 mm longo coronatae. 

Typus: in Asiae Mediae montibus Karatau (Lipschitz, Tekutjev, 
n° 77). (In Herb. Univers. Moscoviensis). 

Species affinis P. laxifloro Trautv. sed corolla magis brachymorpha 
stylo et staminibus inclusis, fornicibus attamen elongatis. A P. hima- 
layense Klotzsch floribus duplo majoribus, corolla atroviolacea bene 

dignoscitur. 

28. PARACYNOGLOSSUM M. Pop. gen. n. 

‘Cynoglossi species variae, DC., Clarke, Brand aliique; Cynoglossum auct. ex partes 

Affine Cynoglosso L., generi palaeomediterraneo, ab eo tamen nucu- 
lis 2.5—3 mm longis, gynobasis columna (,,stylo“) sine aristis seceden- 
tibus differt.— Flores plerumque minores, quam in Cynoglossis veris, 
plantae saepissime annuae vel biennes, tropicae vel rarius subtropicales 

regionis Sinae et Japoniae atque Himalayae et Australiae) nec regionis 
Palaeomediterraneae. 

Ad Paracynoglossum M. Pop. species sequentes referro: C. denti- 
culatum DC. (generis typus), C. glochidiatum Wall., C. furcatum Wall., 
C. zeylanicum Thunb., C. javanicum Thunb., C. imeretinum Kusn. (vix 
a C. furcato Wall. diversum), C. asperrimum Nakai (aequi modo C. fur- 
cato Wall. affine), C. lanceolatum Forsk., C. australe R. Br., C. suaveo- 

lens R. Br. Species boreali-americanae generis Cynoglossi auct. (subgene- 
tis Eleutherostylum Brand) ad genera alia (nova) referenda sunt. 
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716 Genus Cynoglossum L. verum est genus regionis Palaeomediterra- 
neae species sequentes (11—12) continens: C. officinale L., C. monta- 
num L., C. Dioscoridis Vill., C. Columnae Ten., C. clandestinum 
Desf. etc. 
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officinalis Ldb. . . 301, 305, 306 

officinalis & A. ochroleuca 303, 306 

orientalis) Is)-y (00/100) eee 232 
3 Rehb.0 2.5 eee 313 

paniculata Ait. ....... 306 

picta M. B. . - 334, 335, 336 

procera Bess. - .- 305, 303, 306 
pseudoochroleuca Shost. . 304, 303 
palla M. Bs. os. oss Saree 337 

pusilla Gusul.. ..... 309, 308 

= var. elatior Gusul. . . 309 

s » gracilis Gusul. . . 309 

pustulata Pacz. ....... 304 

rosea’ Mi. Be a5 es eae 324 

rapestris Roem. et Schult. . . 501 
saxatilis hallaeai eee eee 183 

sibirica) Vliin\..) (| (a eee 295 
spinocarpos Forsk. ..... . 418 
Spruneri Boiss. ..... 309, 310 

stricta Herbich. . ...... 305 

Stylosa M. Bs.) 2:5. inv seme 309 

rR var. major Kusn. . 309 

tenella, Horns) snc eee 236 

thessala Boiss. et Sprun. . 307 

ventricosa Sibth. et Sm. . . . 344 

versicolor Stev. -..... - 326 

a at 278, 298 

SERUM ie rate Sata 685 

*[This appendix has been reproduced photographically from the Russian original.] 
**[Russian page numbers appear in the left-hand margin of the text.] 
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Annuae M. Pop., sect. ........ 264 
Anoplocaryum Ldb........ 524, 525 

ye compressum (Turcz.) 

Bdbamove tease ences 4 525 
Antiphyllum B. Fedtsch., sect. 522 
Apennini M. Pop., sect... .... > . 654 

Aponosma DC., sect. . 192, 193, 219 

Aponosma Lehm. ..........-. 193 

Arctotertiariae M. Pop., sect... ... . 609 

Arouzia DC.; sect. 5 8 2 8 sles Ms 116 
AUGER (OG | Oe bSeuee elo wo 6 6 O40 116 

i cimmerica Stev. ......- 119 

7 rosmarinifolia Stev. 119 

Armebia Forsk........ 173, 183, 536 
. baldshuanica (Lipsky) 

Schischk. . .. . 179, 180, 705 
m cephalotes DC......... 171 

Bs coerulea N. Schipez. .... . 178 

FS cornuta F. et M........ 180 

x si var. grandiflora 

Trautv. . . 179, 180 

7% decumbens (Vent.) Coss. 
eth Kral ea iiss: dey te 180 

- densiflora Ldb. ......-. 171 
a echiaidess Gx Gaver. 6) cc 172 

A euchroma Johnst.. . .. . - 169 

fimbriata Maxim. . . . . 173, 175 
grandiflora (Trautv.) M. 

Popes ncn eta 179, 180 

s Griffithii Boiss. ....... 176 

ma guttata Bge.. ......-.. 176 

es linearifolia DC. ....... 182 

. longiflora C. Koch .... . 172 
s lutea (A. Rich.) Armori . 174 

As obovata Bge. .....-...-- 175 

” OlgaciRol tre rtnon-ireie 175 
* orientalis Lipsky....... 181 

- Ps var. baldshuanica 

Lipsky . . . 179, 181 

% var. grandiflora 

Lipsky . . . 179, 181 
es cd var. tubata Lipsky . 180 

is perennis* DG. iki ued se) 169 
5 purpurascens (A. Rich.) Baker 174 

45 Sewerzowii Rgl. ....... 175 

+ Szechenyi Kanitz ..... 174,175 

A Thomsonii C. B. Clarke pela 

as tibetana Kurz ........ 177 

I tingense DG. asin tie) 2) says 169 

a transcaspica M. Pop. 180, 182, 705 

Viviani Coss. et Dur. . . 181 

Asperugeae Zak., tribus ..... 529, 387 
Asperugo [Eo 6. 6 ee rs 530, 387 
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Asperugo divaricata Murr. ...... 323 
u procumbens L........ 530 

Asterotricha Boiss., subsect. . . . 227, 194 

Atropatano-Luristana M. Pop., gr. 225, 227 

Austrocynoglossum M. Pop. . 658 

Baphorhizayinkm-nt) | eis se 231, 232 
Baphorhiza (Link) DC., sect. .... . 232 
Batatas edulis (Thunb.) Choisy .... 5 

Bilegnum Brand. ........ 586, 566 
Ps Bungei (Boiss.) Brand. . . . 587 

Boragimaceae G. Don ........ 97 

Boraginastrum DC., sect. ....... 293 

Boraginella incana O. Ktze. . ... . 691 
Boraginoides Moench ......... 690 

Borago sles eget see) Se oo) eee 293 
, asperal Giliba maemo fen ence 293 

* cordifolia Moench. ..... . 292 

a crassifolia Vent. .... . 686, 687 

4 Officinalise loam enen cute 293 

FA orientalis L. sete 292 

Bothriospermeae M. Pop., tribus . . . 235 

Bothriospermum Bge. ........ 236 
a tenellum (Horn.) F. 

et Mai Nas 236 

Brachybotrys Maxim.......... 259 
5 paridiformis Maxim. 259 

Brandia M. Pop., sect. ........ 627 

Brumnera Stev........ 294, 298, 311 

" macrophylla (M. B.) Johnst. . 296 

a myosotidiflora Stev. . » 296 

am Sibiricavotevacl ie see ose 295 

Bucanion Sczegl., sect... .... 132, 135 

Bucanion Stev............. 135 
. Szovitsii Stev. ......-. 134 

Buglossellum Gusul., sect... ..... 307 

Buglossum Gaertn. .....-+..-.- 306 
Buglossum (Gaertn.) Rchb., sect. 306 

Buglossum Gusul., subgen.. . ....- . 306 
e Rehbisects arr) Se eia rons 307 

= Barrelieri All... ..... 310 

Caccinia Savi). 75 oi soene. 685, 681 

» actinobole Bge......... 689 

u Gelsii? Boiss: sesuc Molten Gace 686 

»  erassifolia (Vent.) 

CerRochss sae 686, 687, 688 

s dubia Bge.. ...-... 688, 689 

pS glauca Savi..... 686, 687, 688 

»  macranthera (Russel) Brand . . 687 

u “4 var. crassifolia 

(Vent.) Brand . 686 

»  Rauwolfii C. Koch. . . . 686, 687 
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Caccinia Russeelii Boiss... .... . . 687 

op SthigosaVBOisSSc acu rcusmien Mielec te 689 

Callianche Engelm., sect... ..... 75 
Calystegia R. Br... ......... 33 

= acetosaefolia Turcz. .... 36 

dahurica Turcz. ...... 37 

* . var. pellita Choisy 37 

a hederacea Wall. ...... 36 

f. vernalis Kryl. 36 

ts pellite (Ldb.) G. Don ... 36 

Hs ICA sepium: santas nse 37 

i rosea (Choisy) 

s sepium (L.) R. Br. .... 34 

A » var. rosea Choisy. . 34 

e silvatica (W. et K.) Choisy . 35 
a silvestris (Willd.) Roem. et 

Schult. aie esque ceke 35 

a soldanella (L.) R. Br. . . . 34 

subvolubilis Ldb...... . 37 

Coriptacarbie Cy Roch atiy sicpeclee ust 231 
a orientalis C. Koch .. . 232 

GCasselia Dumorts one) on eon 238 

Catimas DE@ir sects, 2 5),80) icine Cee 125 

Catoxys Bge., sect. ..... 125, 152, 153 

CaucasicayM:, Popayar. ) en 216 
Ceranhte Rchb., sect. ........ 268 

Cerinthe igs oss ccs alba 268 

“3 Rehbis Sectiectc oak epee enseeics 270 

; alpina, Kits.) 53... vousseiossunoake 268 
wlabrap Milley 2.905, oe 268 

maculata MB. ........ 270 

Major.) Woe Rome sR ecto laine 270 

Bs Minor ee Siete ten rae ees 269 

quinquemaculata Wahlenb. . . 270 

Garmines DG tribust Sesion es 267 

Chorassanica M. Pop., gr........- 204 
Clerodendron L. 2 20 20 20k soe Ss 699 

a foetidum Bge. ..... 700 

Clerodendrum L. .......+.+2 +s 699 

Clistogrammica Engelm., sect... .. . 60 
Collomia: Nutti 0s 292 Gwe ewes eee 94 

a linearis Nutt2) ooo) os) coe. 94 

5 parviflora Hook. ...... 94 
Coloboma DC., sect. - 501, 483, 500, 507 

Colsmannia flava Lehm. ...... - 192 
Convolvulaceae Juss... ........ 1 

Comvolvulus L.. ........... 6 

in acetosaefolius Turcz.. . . 36 
$s Ammanii Desr.. .... . 26 

a arvensis su) Siege, a) « 29 

ve 6 var. sagittifolius 

Tarezsy wate es Sige ese 29 

Pag. 
Convolvulus ascabadensis Bornm. et 

Sints Che. au ee 20 

is iBatatasy lle eee ee : 5 

% Besseri Spreng. .... . 26 

5 bracteosus Juz... .... 25 
¥ bucharicus Lipsky .... 10 

5 Calverti Boiss... ..... 23 

x Calverti Schmalh. .... 24 

. : 8. elongata Kusn. 24 
* * 8. tauricus Bornm. 24 

. campanulatus Zapr.: ... 13 

a cantabrical les (een 22 

% cappadocicus Hausskn. et 

Sintwisis. vee Fc Ramet} 

3 ccmmutatus Boiss... .. .23 

“ commutatus V. Petr.. .. 24 

ps denudatus V. Petr... . . 17 

fe dianthoides Kar. et Kir. 20 

Fs divaricatus Rgl. 

et Schmalh.. . . 18 

A dorycnioides Bornm. 

et. Sint. 2 2p ae 20 

a dorycnium var. turcomani- 

cus ©. Ktze. ..... 18 

a edulis Thunb. ...... 5 

us eremophilus Pauls. ... . 18 

4 erinaceus Ldb.. ..... 16 

2 eriocarpus (R. Br.) Spreng. 4 
ae euxinus V. Petr..... . 22 

oe Fischerianus V. Petr. .. 30 

ct fruticosus Pall. ..... 14 

- bs f. tianschanica 

Palibs 2 Secear. 15 

= Gortschakovii Schrenk . 14 

eZ hamadae (Vved.) V. Petr. 17 

a hirsutus Stev. ...... 28 

es hispidus Vahl. ..... . 4 

= holosericeus M. B.. .. . 25 

i Korolkovii Rgl.et Schmalh. 18 
u a var. Michelsonii 

V. Petr. 19 

Ss Krauseanus Rgl. et 

Schmalh.. . . 18 

* lanuginosus Ldb. .... 24 

A leiocalycinus V. Petr. 10, 13 

af 3 y. lycioides 

Boisssa-meme 10 

Me lineatusvles i yarn cee 26 

6 lycioides Boiss. .... - 10 

= Michelsonii V. Petr. . 19 

minor Gilib.. ..... - 29 

neglectus Palib. .... - 17 
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Convolvulus Olgae Rgl. et Schmalh. . 13 
pS pellitus Ldb.. ..--.-.-.- 37 

persicus L. 
pilosellifolius Desr. . . . 22 

pseudocantabrica Schrenk 20 
a ssp. 

ascaba- 

densis 

Vved. . 20 

i 4 ssp. 

dian- 

; thoides 

Vved. . 20 

Ps pseudoscammonia C. Koch 28 

0 purpurzus L........ 5 

Be rupestris Pall. ..... - 4 

A Ruprechtii Boiss. .... 23 

5 sagittifolius Fisch. . . 29, 30 

a ‘ Sibth. et Sm. 28 

5 saxatilis M. B...... » 24 

% scammonia L. ...... 29 

a sepium cma Meio) 34 

s sericocephalus Juz... .. 24 

= sessiliflorus (Roth) Sieiie 4 

ms sibiricus. ao) sc ee ss 4 

% Sibthorpii Roem. et 

Schult.:.c isseyrs BMS SS 28 

a sogdianus Bge. ....-s 22 

e, Soldanella L. ...... 34 

- spinifer M. Pop..... . 16 

re Garesrs lho lio 6 a 0 0 0 6 15 

es subhirsutus Rgl. et 

Schmalh, ...... 21 

= subsericeus Schrenk ... 17 

ssp. hamadae 

Vved.... 17 
” 9 

subsericeus auct. .... . 17 

- sy/vaticus Waldst. et Kit. 35 

FA sylvesiris Willd. .... . 35 

# tauricus (Bornm.) Juz. . . .24 

- tragacanthoides Turez. . . 15 

pe . var. oblan- 

- ceolatus G. Grig. .. 16 

if triqueter V. Petr. .... 24 

4 tschimganicus M. Pop. et 

Nive? 07s tear ire is uaa 21 
, turcomanicus (O. Ktze.) 

VePetrere Sh ay aa. 18 

Cornutae M. Pop., sect...... 178, 704 
Craniospermeae (DC.) M. Pop., 

tribusiee, soe os bere: 531, 387 

Craniospermum Lehm. 531. 387, 532, 536 

Pag. 

Craniospermum canescens DC. 534, 535, 536 
= echioides Bge.. ... . 533 

‘ echioides (Schrenk) Bge. 535 

a hirsutum DC..... . 533 

x subflocecosum Kryl. . . 534 

FS subvillosum Lehm. 

- 533, 532, 535, 536 

Cressar i i ease. his on Cee ere We 2 

at PACrOtiCas cig le ae rccstet ia) airent annonce 2 

‘s ssp. genuina Palib.. . . 2 

Gryptantha Behm see Pah hoe 483 
Cryptantheae Brand, tribus 316, 385, 531, 536 
Cryptanthera DC, sect. ....... 330 
Cryptocarpa Zak., sect... ...... 563 

Cuscuta Engelm., subgenus ..... . 43 
Cuscuta ie er ee eee a ee 38 

albatPreslee oe 6 oe ae 8 44 

‘ approximata Babingt. 49, 38 

s approximata Korol. ..... 49 

ie i urceolata 

(O. Ktze.) Yun- 

Cher. Gece. 49 

me araratica Butk. ...... 55, 703 

es arvensis Malz. ....... - 61 

as s var. calycina Engelm. 61 

i CHHae? PANG 6 6 0 500055 49 

is astyla Engelm. .....-..- 67 

a australise ke pre neee eel 60 

as as var. breviflora ... 60 

‘ : var. Tinei (Insenga) 
Yuncker ..... 60 

= babylonica Auch........ 43 

Js basarabica Buia ...... > 62 

es breviflora Vis. ...... 59, 60 

i brevistyla H. Br.. ...... 55 

af bucharica Palib. ....... 70 

5 campestris Yuncker .. . . 61, 38 

3 callinema Butk. ....... 50 

rs capitata Nevski ....... 52 

és chinensismlvams) -) se ee eee 59 

a 5 var. ciliaris Engelm. 59 

. ciliaris) tlohene.) i) 6) et ele 59 

+ colorans Maxim. ....... 74 

ds convallariifolia Pav]. .... . 716 

> cupulata Engelm........ 49 

as » var. schiraziana Engelm. 49 

ra Engelmanni Korsh. ..... . 712 

“4 epilinum Weiche. .... . 54, 38 

: epithymum Yuncker .... . 46 
" epithymum Murr. ....... 45 

i epithymum ssp. angustata f. 

ae brachystigma Palib. . . . 52 
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‘Cuscuta 
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epithymum ssp. angustata f. 

sulphurea Palib. . 

* trifolii 
(Babingt. et Gibs.) Hegi 46 

51 

Pa var. alba Engelm. 44 

” »  Kotschyi 
Palib. . . 44 

” ” trifolii 

Babingt.. 46 

ok » vulgaris En- 

gelm. . . 46 
‘s alba (Presl) Trabut 44 

GUHA ths 56066006 46 52 

o ssp. indica V. Petr. 52 

‘. » Viciae (Schultz) 

Ganesch. 54 

var. indica 
Engelm. 52, 53 

a » viciae Engelm. 54 

ferganensis Butk.. ...... 51 

flava (SieVersi ii.) +) sae 71 

gigantea Griffac 9. = © 0-4. 75 
gigantea Engelmanni (Korsh.) 

Yuneker:” wiscisy seis et 72 

Gronoviiy Willdsy 4 eel ee 64 

. var. longistyla Ga- 

nesehys clio cu el vane 67 

°5 var. vulgivaga En- 

j gelmy.2) 88, Secs 64 

indica (Engelm.) V. Petr. . 52 

japonica Choisy ....... 73 

M var. paniculata 

Engelmann 74 

* var. thyrsoidea 

Engelm. 73 
a var. thyrsoidea 

Kome ie cenevs vc 73 

kamelorum Pavl........ 61 

karatavica Pavlh ....... 63 
Kotschyana Boiss. ...... 57 

Kotschyana Yunker p. p.. . . 58 
Lehmanniana Bge..... . 69, 39 
lophosepala Butk. ...... 68 

lupuliformis Krocker ..... 71 
lupuliformis ssp. asiatica Ga- 

meschie iy cursive dep ncucts 72 

5 var. asiatica 

Engelms).0 3-4) 72 
monogyna Turcz.......-. 71 
monogyna Vahl ...... 67, 68 
obtusiflora var. breviflora 

Engel, 0 Suey obeys lotrel 60 

Cuscuta pamirica Butk. ........ 15 
Bs pedicellata Ldb. ...:... 56 

pellucida Butk......... 52 

i pentagona ssp. calycina 

Yunceker 4.3: Sa. ese 61 
»  Planiflora C. B. Clarke 55 

eS = Krylov eee 49 
% oh var. approximata i 

Engelm. 49 

5) pulchella \’ Petr; 0 eae 57 
a s var. altaica Engelm. 57 

& racemosa Malz......... 63 

x ‘ var. chiliana 

Engelm.. .... 64 

“ reflexa Palib.y, <cswien. ene 715 

2 Rogowitschiana Trautv.. . . . 60 
# Stapfiana Palib, ....... 58 
a stenocalycina Palib. .... . 58 

ct suaveolens Ser. ....... 63 

os systila Maxim. ....... . 73 

By tianschanica Palib. ...... 69 

=) trifolii) /Babingt.) qaeeeneaememe 46 
a4 » var. macranthera Buia. 46 

2 » var. muresensis Buia 46 

turcomanica C. Winkl. 56 

FS viciae Schultz ........ 54 

Cuscutaceae Choisy ......... 37 

Cyananthae M. Pop., sect. ...... 175 
Cyanea Kusn., subsect......... 286 
Cyathonena DC., sect. ........ 293 
Cynoglosseae Brand p. p........- 680 
Cynoglosseae DC., tribus . . 564, 387, 681 
Cynoglossinae M. Pop., subtribus 387 
Cynoglossoides M. Pop., sect. .. . . 405 
Cynoglossum DC. .......... 673 

Cymoglossum L.......... 657, 626 

3 anchusoides Lindl. . - 626 

i asperrimum Nakai - .- 679 

Re australe R. Br. ..... 674 

5 baicalense Pall... .. . 533 

M calycinum C. A. M. 681 

a canescens Wall..... . 676 

* cappadocicam Willd. 609 

FA cheirifolium L. ..... 658 

e clandestinum Desf. 658 

af coelestinum Lindl. 626 

Columnae Ten. ..... 658 
Bs creticum Mill... ... . 664 

. denticulatum 

DC. . . 658, 674, 675, 676 

+ diffusum Roxb..... . 236 
a Dioscoridis Ldb. - 667 
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Cynoglossum Dioscoridis Vill... .. . 658 
divaricatum Steph. . . . 670 
furcatum Maxim. .. . 679 

s Wall. . . 674, 679 
germanicum Jacq. . 668, 670 
glochidiatum Benth. . . 674 

Hs Brand . . 674 
Fe Wall. 

- 674, 675, 676 
grande Dougl. ..... 658 
holosericeum Stev. . 672, 673 
imeretinum Kusn.. . . . 676 
intermedium Fresen. . . 602 
javanicum Thunb... . . 673 
lanatum Lam. .... . 573 
lanceolatum Forsk. . . . 674 
laevigatum L. f. .. . . 579 
latifolium R. Br. . . . , 658 
linifoliumL. .... 616 
longiflorum Benth. . . . 626 
lycium Boiss... ... , 668 
macranthum Rgl. et 

Smirn. . 627, 629 
macrostylum Bge.. . . . 627 
magelense Ten.. . . 658, 673 
micranthum Desf. . . . . 679 
mollissimum Lehm. . . . 656 
montanum L. . 667, 668, 670 

1D Ssp. extraeuro- 

Paeum var. asia- 
ticum Brand . 668 

Re Teamyees os. 2 668 
nebrodense Guss, 667, 668, 669 

5 var. areolatum 
Boiss. . . . . 672 

nebrodense f, luxurians 
M. Pop. . . . 668 

occidentale Nutt. ... . 658 
officinale dbus uae 670 
officinale L.. . 671, 658, 673 

ss var. areolatum 
(Boiss.) Kusn. . 672 

< var. bicolor 
Lehm. . . . 672 

A var. nebrodense 
Fiori et Paol. . 667 

ns var. purpuras- 
cens M. Pop. . 672 

parvifolium C. Koch . 667,668 
Pictum Ait. . . . 664, 668, 672 
Prostratum Don... . . 236 
racemosum Roxb. . . . . 676 
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Cynoglossum Rindera Pali Sains, ae, 549 
Scorpioides Haenke . . . 619 
Seravschanicum(B. Fedtech: ) 

MaiPopiis 4) 55 2 ee 661 
sphatioticum Boiss, . . . 658 
stamineum Desf... .. . 652 

” MS Bie oo 2 655 
stylosum Kar. et Kir. . . 633 
suaveolens R. Br... . . 674 
tianschanicum M. feee - 663 
umbellatum W. et K. . . 572 

4s virginianum L. . .. . , 658 
s viridiflorum Pall. . .. . 662 

zeylanicum Thunb. - 673, 679 
Cynoeintt Gusul., sect.) 0). Was 310 
Cyphomattia Boiss. ... . . 565, 566, 573 
Cyphomattia Kusn., sect... .... . 573 

a Korshinskyi Lipsky. . . .574 
lanata Boiss... .. . 573, 577 

Cyntosargain DES iseet joie sah 343 

Diploloma Schrenk. ... . . 531, 532, 535 
Diploloma (Schrenk) M. Pop., sect. . . 535 

” 

echioides Schrenk - 532, 533, 535 

Echieae DC. tribustipPantwa, 05 eo 271 
- 581, 586 

. 403, 500, 501, 606 
sect: I. Homalocaryum 

DEe Mie ss 479 
sect. III Anoplocaryum 

Murezvews og 524 
affine Kar. et Kir. 443, 463 
anisacanthum 

Turez.. . 445, 446 

Rallies M. En - 424 
barbatum Lehm.. . . . 461 
borbonicum Lehm.. . . 673 
Bungei Boiss... . . . 605 
brachycentrum 

Ldb. 456, 457, 463 
re Trautv. 444 

brachysepalum 

Claus . 438, 439 
Cariense Boiss. . .. . 462 
casanense Wirzen . . . 449 
casanicum Wirzen. . . 449 
caspium F. et M. . . . 430 
ceratophorum M. Pop. . 417 
compressum Turez. . . 525 
condylophorum Lehm. . 418 
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Echinospermum consangineum F. et M. 447 
cristatum Bge. . . 419, 420 

cymosum Stschegl. . . 478 

cynoglossoides 
Lehm. 404, 405 

deflexum 8. Ldb.. . . 481 
deflexum Lehm. .. . 480 

n var. pumilum 

Ldb.. . . 481 
diploloma Schrenk . . 420 

divaricatum Bge. . . . 476 

Drobovii M. Pop. . 467, 471 

echinophorum Lipsky 

Me Wen cay Straten. (ie 543, 546 
en var. sessi- 

le Lipsky 547 

echinophorum (Pall.) 

Bornm. . 544 

filiforme Godet . 461, 464 
heteracanthum Ldb. 428, 446 

heterocaryum Bge.. . . 543 

intermedium Ldb. . 440, 446 

ispahanicum Boiss. . . 449 

jJavanicum Lehm. . . . 673 

Karelini F. et M.. . . 443 
Kotschyi Boiss. ... - 475 
laevigatum Kar. et 

Kir. . 537, 539 

lappula Lehm. ... . 449 

5 var. triserialis 

Trautv. .. . 450 

macranthum Ldb.. . . 432 
% Lipsky 

pp... .451 

marginatum Lehm. 425, 606 

microcarpum 

Ldb. 443, 462, 475 
a 8B. minimum 

Rgl. . . 457 

D Y. rupestre 

Rgl. . . 456 

= minimum 

C. (B: 
Clarke 543 

minimum Lehm. . . . 544 
occultatum M. Pop. . . 475 

oligacanthum Boiss.. . 546 

% Ldb. . . 462 
3 f. depau- 

peratum . 462 

omphaloides Schrenk . 397 

catulum Lehm. ... . 436 

Pag. 
Echinopermum polymorphum Lipsky. 

442, 462 

i D var. hete- 

rocarpum 

Lipsky 467, 471 

a Y. mini- 

mum Lip- ~ 

sky . . 457 

= Redowskii Rgl. . . 440, 446 - 

a Redowskyi Lehm. . . . 447 

” = var. typica 

Rgl. . . 447 

re rigidum DC.. . . 462, 464 

:, rupestre Schrenk . . . 455 
. saxatile Wettst.. . . . 461 

& secundum Kar. et Kir. 480 

ms semicinctum Stev.. . . 428 

. semiglabrum Ldb.. . . 430 

- sessiliflorum Boiss. . . 4177 

. sessilifolium Boiss. . . 477 

fa sinaicum DC... . . . 475 

a spinocarpos Boiss.. . . 418 

=a squarrosum Rchb.. . . 449 

=“ strictum Ldb. . . 438, 443 

i stylosum Kar. et Kir. . 462 

x Szovitsianum Boiss... . 543 

a a F. et M. 546 

Hs tenue Ldb. . 442, 443, 463 

a » var. heterocar- 

pum .. . 463 

» minimum. . 463 

» thymifolium DC. . . . 481 
” triseriale Bge.. . . + + 449 
D tuberculosum Ldb. . . 418 

fb Vahlianum Lehm.. . . 418 

a zeylanicum Lehm.. . . 367 

Echium los. icc) ou ce eyiss euctecete 271 

a acutifolium Lehm. ..... - 273 

»  altissimum Jacq. ......- 277 
a amoenum F. et M. ......- 274 

% asperrimum Lam. ...... - 271 

Pe clavatum Lehm........ - 273 

as glomeratum Poir........ 274 

s grandiflorum Desf. ..... .- 275 

4s italicum@litys veneers 277, 274 

linearifolium C. Koch . . 273, 274 
macranthum Roem. et Schult. . 275 

plantagineum L. .... . 2715, 279 
pustulatum Sieb. et Sm... . . 276 

pyramidale La Peyr. ....- - 277 

pyramidatum DC.......- 271 
rossicum Gmel. .......-- 27 



Echinaspermum rubrum Jacq. .... . 273 
x a3 var. acutifolium Ho- 

hence scyleme ee cwhen vs 274 
e wiolacenmilg (eS ye a ines ba 276 
* 4 Sd. ote, cokatiel trace 275 
os Vulgarel le. canuews 20g Ae Meas 276 

Ehretieae Dum., subfam. ....... 267 

Eleuterocarpellares Zak... ...... 424 
Eleutherostylum Brand, sect. .... . 658 
Elizaldiaw Wallketcuc s.. 6 eis so is 330 
Endogonia  Murez-l-0 eit 260 
Epistigma Engelm., sect. ....... 56 
Eritrichiastrum Brand, sect... . . 483, 500 
Eritrichieae Benth. et Hook., tribus 385, 316 
Eritrichium Schrad. . 482, 260, 387, 500, 501, 

521, 528 
* sect. Engodonia DC. - . 260 
4 sect. I Oreocharis DC. . . 238 

sect. V Amblynotus DC. . . 527 
sect. VIII Rytidocaryum DC. 526 

i gr. Sylvatica Maxim. 260, 261 
= X Lithospermum ..... 507 
a altaicum M. Pop. . . . 503, 504, 

506, 711 
is aretioides (Cham.) DC. 519, 520 
3 a xX E. villosum. . 519 
‘3 arrasanicum B.Fedtsch . . 392 
é basificum Clarke .... . 519 
* caucasicum (Alb.) Grossh. . 514 

Chamissonis DC. ..... 519 
@ CiliatameaD@Giae as 2 508 
a ciliatum (Rud.) DC... . . 509 
B Czekanowskii Trautv.. . . 520 
. dahuricum Brand .... . 528 
Ee dubium O. Fedtsch. 495, 496, 497 
a Fetissovii Rgl. . . 494, 490, 495 

var. minor M.Pop. 494 »” »” 

Ks incanum (Turcz.) 

DC... . 509, 507, 510, 511 
> Jaquemontii Decne. . . 495, 498 
n jacuticum M. Pop. . .511, 712 
Bs Jankae Simonk. 5 6 AL Sly 
- jenisseense Turez . 502, 503, 499, 

504, 505 
‘ > var. coronatum 

M. Pep. . . . 504 
es a X pectinatum. . 504 
‘ kamtschaticumKom.. . . . 511 
a latifolium Kar. et Kir. . 489, 

483, 490, 494, 495 
Bs 5 f. umbrosum . . 490 

latifolium Lipsky .... . 494 

Eritrichium Jatifoliam Rupr. 

338) 

” 

” 
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- « 520 
longifolium Lipsky .. . . 495 
longifolium Decne. . . 495, 496 
Maackii Maxim. - - 506, 507 
mandshuricum 

M. Pop. - - 505, 502, 711 
Martjanovii Reverd.. . . . 504 
Munroi (Clarke) Johnst.. . 388 
myosotideym Maxim. .. . 263 
nanum Ldb. ..... 499, 517 
nanum (Vill.) Schrad. . 514,483, 

517, 520 
» ssp. villosum var. 

aretioides Brand . . 519 

»  SSp. var. euvillosum 

Brand . 489, 494, 518 
nipponicum Makino - - 500 
nipponicum Sugawara. . . 499 
obovatum DC. - - 528, 529 
pamiricum B. Fedtsch. 490, 493, 

494, 495 
pauciflorum (Ldb.) 

DC. 506, 507, 529 
Pectinatum Kom. ..... 506 

ra Kom. et Al.. . 510 
pectinatum Pall. .... . 511 
pectinatum (Pall.) DC. 

- 508, 507, 509, 510, 512, 513 
pectinatum auct. ..... 509 
pectinatum X altaicum. . . 509 
pedunculare DC. . . . 264, 267 
plebejam DOs aris son on cinaee 526 
pseudostrictum M. Pop.. . 
sfadelthea iSite stem 496, 494, 708 
pulviniforme M. Pop. : 
cee eo eo ee . . 504, 502, 710 
pustulosum C. B. Clarke . 483 

radicans DC..... . 262, 267 
rupestre Bge. - 503, 504, 505 

i edb is .Wisieipenicpwates 503 
rupestre (Pall.) Bge. .. . 
corcecight prance é 501, 502, 504, 529 
Gupesire (auct...) ution 509 

= var. b. pectinatum 

Brand. . . 503, 508 

ss B. fenuior Ldb. . . 506 

sachalinense M. Pop. . 499, 709 

sericeum Benth... .... 519 

veka leet aaa 512, 509, 513 
sichotense M. Pop. . . 510, 711 

spathulatum Clarke . . . . 495 
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Eritrichium strictum Decne. - « 495, 497 

= strictum auct....... . 496 

“3 sub-Jacquemontii M. Pop. . 

ve ev ML ess be 497, 499, 709 

2 subrupestre M. Pop... . - 

Rea es esi 503, 504, 506, 509 

Fe tergloviense Kern... .. - 499 

% tianschanicum Ijin . 518 

wi turkestanicum Franch... . . 498 

Hs turkestanicum auct. ..-. - 497 

“ tuvinense M. Pop.. ... - 504 

% villosum (Ldb.) Bge. 

. . 517, 483, 514, 518, 520 

var. caucasicum 9” 9” 

Aliya. Yoaee 514 
A 5 » tenuigracile 

M. Pop. . . 519 
Eritrichoides M. Pop., sect... ... - 405 

stellata Schurssu ake tere ete). evens 194 
Euanchusa Griseb., sect... .....- 300 

Euanchusa Gusul., subgen. ..... - 300 
Euborago DC., sect. ..-.......- 293 

Eucaccinia Boiss., sect... ... . 686, 689 

Eu-Craniospermum M. Pop., sect. . 533, 536 
Eucuseuta Engelm., sect. .......- 43 

Eu-Cynoglossum Brand, sect. .... .- 658 
Eueritrichium DC., sect.. . . 513, 483, 500 

Eugrammica Engelm., sect. ..... . 59 
Euheliotropium DC. p. p. ......- 137 
Eulappula Giirke, sect. ........ 424 
Eulithosperminae M. Pop., subtribus . . 154 
Eulithospermum DC., sect. 

Eumertensia A. Gray, sect. ...... 243 

Eumoltkea Wettst. ........2.. 234 

Eumoltkia Girke ........... 234 
Eumoltkiae Boiss., sect... ...... 234 

Eumyosotis DC., sect... ....... 363 
Eumyosotis DC., subgen. ....... 363 

Euonosma DC., sect. ......... 193 

Euparacaryum Boiss., sect.. . . . 600, 648 

Eupolemonium Peter, sect. ..... . 719 

Eurinderae Boe. tie tence 577 
Eurindera Kusn., sect. .578, 581, 586, 648 

Eurochelia Zak., sect... ....... 551 

Eusymphytum Kusn., sect... ..... 281 

Eutrachystemon, sect.. ........ 292 

Ferganica M. Pop., gr. ........- 199 

Friedrichstahlia incana Bge...... . 691 

Gastrocotyle Bge. ........ 315, 312 

ms hispida (Forsk.) Bge.. . . 316 

Pag. 
Gilia linearis A.Gray ......... 94 

Grammica Engelm., subgen. . . . .. . 59 

Guttatae M. Pop., seét......... 176 

Gymnobotrys Bge., sect. ....... 

Hackelia Opiz. . . 479, 386, 478, 483, 500 
. deflexa (Wahlenb.) Opiz. . . 480 

var. grandiflora Gau- ” ” 

an hie 480 - 
as - » parviflora Gau- 

din’. aaa 481 
Bs . » pumila Brand. . 481 

. Lipschitzii M. Pop. ..... 431 
“ nipponica Brand. ..... .» 500 

PA pamirica Brand ....... 490 

Bs tecti mundi M. Pop..... . 482 
Rs thymifolia (DC.) M. Pop. . . 481 

var. pamirica M. Pop. 482 1 »” 

Haplotricha Boiss., subsect.. . . . 194, 193 
Harpagonelleae Girke. ........ 548 
Hedysoma Bge., sect... ..-:... . 137 

Heliocarya Bge.. .. . . 685, 688, 689, 690 

Heliotropeae DC., tribus ....... 115 
Heliotropieae Agardh.......... 115 

Heliotropioideae Girke, subfam. . . . . 115 

Heliotropium L. ........... 120 

ie acutiflorum Kar. et 

s Kirsten 150, 152 
arguzioides K. et K. 131, 151 

Ns Aucherit 3290.5 Sine H52 

a bacciferum Forsk.. . . . 131 

S biannulatiforme M. Pop. . 
bt is Saal NR 133, 137, 139 

Bs biannulatum. ...... 134 

p brachuicum Stocks.. . . 125 

: bucharicum B. Fedtsch. . 
Ba RE cook emer ee Seats 132, 134 

_ carduchlorum C. Koch . 147 

* carmanicum Bge. . . .- - 152 

Hh chorassanicum Bge 137, 139 

3 8 - ssp. eucho- 

rassanicum 

M. Pop. . 139 

e - ssp. Olgae 

M. Pop. . 139 

” - var. lasio- 
carpum 
M. Pop. . 

> =) 138139 

a is var. leio- 

carpum 
i a M. Pop. . 139 

540 
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Heliotropium chorassanicum var. Olgae 

Rgl. et 

Schmalh. 138 

commutatum C. Koch . . 

So es 143, 144, 145, 147 

dasycarpum Ldb. 125, 127, 152 
a var. Eichwaldi 

Bee. . . 126 

= var. hispidum 

Bge. . . 126 

var. Schrenkia- 

num Bge. 126 

a var. sericeum 

Bge. . . 126 

desertorum Boiss. et Buh- 

S@ioiisinsin so 126 

dissitiflorum Boiss. . . . 135 

dolosum Not. . 146, 147, 148 

Eichwaldi Steud. .... 147 

A var. lJasiocar- 

pum C. B. Clar- 
Keuhinss exis 149 

ellipticum Ldb. . ... . 

- 147, 140 ,145, 148 

5 var. lasiccar- 

pum (F. et 

M.) M.Pop.149 

i var. littorale 

Kusn. . . 148 

eremobium Bge.. ... . 125 
europaeum L145, 144, 146, 148 

o var. micran- 

thum Ldb. . . 146 
is var. Stevenia- 

num Schmalh. . 146 
europaeum M. B.... . 140 
Fedtschenkoanum 

M. Pop. . . 136 
graciliforme Bge.. . 149, 152 

gracillimum Bge. . . 150, 152 

grande M. Pop...... 126 
Griffithii Boiss. . 

“ M. Pop. . 126 

halame Boiss... ... . 125 

incanescens Andrz. : 

abet Sia 145, 146, 147, 148 

intermedium Andrz. . 143, 144 

Kowalenskyi Sczegl. 135, 145 

kumgense Bge. .... . 125 
lasiocarpum F, et M. . 

oes rate? 135, 147, 148, 149 

Heliotropium lineatum Del. . . .. . . 125 

» 

9 

” 

” 

littorale Stev. . 146, 147, 148 

Litvinovii M. Pop. . 149, 152 

macrocarpum Guss.. . . 147 

malabaricum Retz. .. . 154 

micranthos (Pall.) Bge. . 151 

micranthum (Pall.) Bge. . 151 

nubicum Bge.. . . . 131, 132 

odorum Szov. .. .143, 144 

Olgae Bge. . . 138, 137, 140 

orientale L. . . . . 525, 526 

parvulum M. Pop. 150, 151, 152 

persicum Lam. .... . 131 

3 aucty 2g 128 

Radula F. et M. .. . . 131 

ramosissimum Burtt. . . . 128 

ramosissimum Sieb. - 131, 132 

samoliflorum Bge.. . . . 136 

Schrenkianum Ldb. . . - 125 
seravschanicum M. Pop. . 140 

sogdianum Bge. - .120, 137 
Stevenianam Andrz. 145, 146 

strictum Ldb. . 147, 148, 149 
styligerum Trautv. 3 

Aes 144, 136, 137, 145 
suaveolens M. B. 140, 145, 147 

subcanescens Andrz. 145, 146 

= Steve one 147 

Supinumy) ese yn ei 153 
Szovitsii (Stev.) Bge.. . 
As ae o 134, 135, 136, 145 
tenuiflorum Guss.... . 

ca ah ca Abate Bos 145, 147, 148 
transoxanum Bge.. .. . 126 

turcomanicum M. Pop. et 

Korov. . 128, 131, 132, 151 
undulatum Vahl. ... . 131 

Heterocaryeae Zak., tribus . 536, 387, 681 

Heterocaryum DC. ..... 537, 387, 681 

541 

bed 

” 

bd 

divaricatum Stocks. . . 477 

echinophorum (Pall.) 

Brand . . 544 

* var. a. mi- 

nimum 

(Lehm.) 

Brand 

. 543, 544, 546 

» var. oligan- 

thum 

Brand . . 547 

laevigatum (Kar. et Kir.) 

DC. . . 539, 547 
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Heterocaryum macrocarpum Zak. . . . 545 

* minimum DC. . . . 544, 545 

is a Lehm. Aisle 4S 

% pe Lakers id oe ene 540 

» % var. Szovitsia- 
num Rgl.. . . 546 

$5 oligacanthum (Boiss.) 
Bornmeeeae oe 546, 547 

rigidum DC. 540, 543, 544, 545 

Szovitsianum F. et M. . 543 
Szovitsianum (F. et M.) . 

DG iesiewieana le 5 546, 547 
Heterostylon Brand, sect. ........ 94 

Hirsutiy Zaks, sect iry cess otn cue eer 649 

Holoptereae M. Pop., sect. ...... 391 
Holostigma C. Koch, sect. ...... 272 

HydrophylJaceae Lindl... ....... 95 

Inermia Boiss. em. V. Petr., sect... . 23 

Hpomoea) lieiics iso kad ipcusuaeyiis ue eke 3 

BB batatas (L.) Lam... .... 5 

eriocarpa IR. BY ce.) -) ik 4 

hispida (Vahl) Roem. et 

SAMI 6 6G 6 Bo 6 6 4 

Fi purpurea (L.) Roth ..... 5 
“ sessiliflora Roth ...... 4 

a sibirica (L.) Pers... .... 4 

Krynitzkia obovata A. Gray. ..... 528 
Kuschakewiczia Rgl. et Smirn.. ... . 

Chelny rele 638, 644, 647, 648 
i Lak Sect uccs snes vie, ales 644 

Kuschakewiczia turkestanica Rg]. et 

Smirn. 644, 648 

Lappula Gilib,. ......... 403, 478 
ee sect. IV. Homalocaryum 

Giirke.sieice eee cias 479 

aktaviensis M. Pop. et Zak. 460, 712 
anisacantha (Turcz.) Giirke. . 

Be Ege 445, 432, 447, 448, 449 

ie aniasacantha var. lenensis 

M. Pop. - 447 

var. uniserialis 

M. Pop. 442, 445 
= badachschanica M. Pop. . . 431 

5s balchaschensis M. Pop. .. . 

aul ner anon euietats aires 423, 417, 424 

ue barbata (M. B.) Giirke 461, 462, 464 

var. brachycentrifor- 

mis M. Pop. 

var. pumila Kusn. . 

»” ” 

» n” 

- 462 
- 462 » ” 

41* 

Lappula barbata var. virgata Kusn. . 

542 

» 
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- 462 
brachycentra (Ldb.) Giirke . . 

brachycentroides M. Pop.. . . 444 

Pe var. laevis 

M. Pop... . 

capensis Brand. ....... 437 

" (DC.) Girke : 

caspia (F. et. M.) M. Pop... . 431 

ceratophora M. Pop.. . . 417, 416 

concava F. Mull.. ...... 405 

consanguinea (F. et M.) Gir- 

ke . 447, 428, 429, 432, 441, 446, 

448, 449, 478 
consanguinea < L. marginata . 428 

coronifera M. Pop. 472, 405, 473, 713 

cristata (Bge.) B. Fedtsch.. . 

aE tar ate rane are 419, 416, 420 
cupulata 

cymosa (Stschegl.) B. Fedtsch. 478 

cynoglossoidcs ,,.Lehm.“. . . . 404 

deflexa Giircke _ 

s var. thymifolia Kom. 481 

diploloma (Schrenk) Giirke. . 
FOR IN SRN es 42), 405, 416, 424 

divaricata B. Fedtsch. ... . 476 

Drobovii M. Pop. . . 467, 466, 473 

Drobovii Nevski....... 468 

dsharkentica M. Pop. 431 

dubia) Brandy] 4] eee 495 

echinata Gilib. . . 449, 428, 429, 

432, 441, 448 
‘ var. anisacantha 

Kush.) Gee 447 

ak var. biserialis Kusn. 450 

Pe var. consanguinea 

Brand 522 4 447 

a var. eu-echinata 

Brand). seer 449 

3 var. heteracantha 

Brand. .... 428 

* var. sibirica M. Pop. 450 
var. squarrosa (Retz.) 

Kusns. ee eee 450 

i var. triserialis (Tra- 

utv.) Kusn. . . 450 

- x L. marginata. . . 428 
= CES patular sia 428 

echinophora Kusn.. . . . 543, 546 
me (Pall.) O. Ktze. . 544 

” var. sessilis 

” O. Ktze. oOo 0.4 
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Lappula echinophora var. Szovitsiana 

O. Ktze. . . 546 

Eckloniana (Lehm.) Brand 404, 437 
glabrata M. Pop. ...... 458 

granulata (Kryl.) M. Pop. 

heteracantha (Ldb.) Borb. 

heteracantha (Ldb.) Giirke 

- - 427, 429 
PS var. omskiana 

M. Pop. . . 

heterocarpa Klok. 

intermedia (Ldb.) M. Pop. . . 440, 

405, 426, 432, 439, 441, 443, 446, 

447, 448, 449 

kirghisorum M. Pop..... . 426 

Korshinskyi M. Pop. - 459, 397 

iotschyi Boiss) sy.) 476 

kulikalonica Zak. . . 465, 464, 466 

laxiuscula M. Pop... ..... 442 

Lipschitzii M. Pop... .... 474 

BipskyisM. /Pop-ry cues yee) 427 

macrayM. Pop. 5 2 eo) e 438 

macrantha (Ldb.) Giirke. . . 

. . 432, 417, 435, 436 

var. aralensis 

M. Pop. . 436 

marginata (M. B.) Giirke. . . 

- 425, 417, 426, 428, 467 

var. granulata Kryl. 426 

var. kirghisorum 

9 

M. Pop. . 426 
4 var. laevis Kryl.. . 426 

* f. heterocarpa . . . 427 
microcarpa (Ldb.) Giirke . 462,402, 

436, 443, 455, 460, 464, 
465, 478, 479 

rs var. brachycentra 

(Ldb.) Brand . 456 
rf var. pamiriensis 

M. Pop... . . 464 
3 var. squarrosa 

M. Pop... . . 464 

i XL. Drobovii . . . 466 

Myosotis Moench. ...... 449 

occidentalis Greene .... . 405 
occultata M. Pop. ...... 475 
omphaloides Macbride . . 436 
patula (Lehm.) Aschers. .. . 

- 436, 426, 432, 439 
» »  Giurke . 404 
e var. longicaulis Schrenk 437 

» 

v9 
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Lappula patula var. pterocarpa 

Hochrs: a= 3... 437 

ne var. sublaevis Trautv. . 437 

Paulseni (Brand) M. Pop.. . . 464 

petrophila Pav]... .. . 473, 407 

Popovi Zake iy aie teed sin 471 

543 
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Redowskii Brand .. . . 438, 442 

= Greene . . . . 441, 447 

- var. diploloma 

Brand . . 419, 420 

Bs var. patula Brand . 436 

h, var. patula subvar. 

semiglabra 

Brand . . . 430 

rigida (DC.) M. Pop.. . 464, 465 

rupestris (Schrenk) Giirke . . 

ty ee 455, 398, 456 

=f var. alatavica 

M. Pop. . 457, 398 

As f. tarbagataica 

M. Pop. 457 

rupicolay Laks Vos 20-2 4 «c 455 
Saxatilisekusn ce eee 461 

semialata M. Pop.. . . . 468, 466 

Fs var. isosperma 

Men Popt cones sacs 466 

semicincta (Stev.) M. Pop.428, 429 
semiglabra (Ldb.) Girke . 430, 426, 

429, 431, 432, 435, 439, 478 

badachschanica 

M. Pop. . . . 431 

dsharkentica 

M. Pop. .. . 431 

heterocaryoides 

M. Pop. . . . 431 

subsemiglabra 

M. Pop. 

SericatayM. Popre icc leds: 457 

sessiliflora (Boiss.) Girke 

rochelioides M. Pop..... . 478 

sibiricaaMahopere tan) ene 450 

sinaica (DC.) Aschers. . . 475, 474, 

476, 477 

var. occultata (M. Pop.) 

Pav. 

spinocarpos (Forsk.) Aschers. . 

at reapers 418, 416, 417, 423, 424 

stricta (Ldb.) Giirke . 438, 420, 432, 

441, 443, 473 
dsharkentica 

# var. 

“ var. 

ut var. 

. var. 

” 

AV. aT 
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Lappula stricta var. leiocarpa M. Pop. 

Lepechin 

Leptanthe Klotzsch 
Lindelofia Lehm. . 

» 

” 

. - 440, 437, 444 
= var. nana Kryl. - - 440 

a var. pamirica M. Pop. 

Paved hate ues 440, 431 

subcaespitosa M. Pop. . . 464, 465 
subsemiglabra M. Pop... . . 

tadshikorum M. Pop. 452, 455, 464 
tenuis (Ldb.) Girke . 442, 443, 479 

» var. Karelini M. Pop. . 444 
thymifolia Girke ...... 481 
tianschanica M. Pop. et Zak. . 
gn eee) CMRe OL Guna 451, 436, 455 
tuberculata Zak. .....-.-. 463 
ulacholica M. Pop...... . 466 
fella M-) Pop.) 2)... =) 387, 713 

alaica M. Pop. ..... 

Siecle 401, 398, 402, 716 
arassanica (B. Fedtsch.) 

ING IPG 0 o 0 6 0 Oo 6 392 

balchaschensis M. Pop. . 398 
ferganensis M. Pop... . 

Sr eee ticdse wornsues 398, 402, 715 
Korshinskyi M. Pop. 

SSMS SA VEE GKG 394, 467, 715 
minuta (Lipsky) M. Pop. . 402 

omphaloides (Schrenk) 

M. Pop. 397, 436 

a var. balcha- 

schensis 

M. Pop. . 398 

a X Lappula 

stricta . 473 

seravschanica (Lipsky) 

MeePope aoe sols S95 
transalaica (B. Fedtsch.) 

M. Pop. 393, 397, 402, 714 
167 

. - 625, 620, 629, 649 
Lindelofia sect. | Trachelanthus Brand . 620 

3 3 3 

anchusoides Lehm. ... . . 629 

a Pipskyg tenon ois 628 

> BUCCI ewe eee ele 626 

angustifolia (Schrenk) Brand . 

SUM os Cag iN ment ater ene 637, 634 
Benthami Hook. f. . . 634, 637 

brachystemon Brand. ... . 656 
Capusii (Franch.) M. Pop. . 630, 

625, 633 
cynoglossoides Brand 626, 628, 639 

hissarica Brand 621 

Korolkovii Brand. . . . 622, 625 

OO O40) 86 TOMO 
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Lindelofia /ongiflora (Baill.) Girke . . . 625 

” 

»” 

macrostyla (Bge.) M. Pop. . 

626, 627, 629 
Olgae (Rgl. et Schmalh.) 

Brand. . 629, 393, 586, 

625, 630 
» var. intermedia Lipsky 630 

pamiro-alaica Zak. .... .- 586 

pterocarpa M. Pop...... 638 

spectabilis Lehm. . . . .. . 625 
stylosa (Kar. et Kir.) Brand . 

633, 586, 630, 637, 638 eo 8 e e@ @ 

TRCN ae SME Te Pee rN Ve: 697 

nodiflora (L.) Rich, ...... 697 

Lithodora Griseb., sect... ......- j57 

MIRE CLE rh icwice 154 Lithospermeae DC., tribus 

” 

” 

” 

Lithosperminae M. Pop., subtribus. . . 524 
Lithospermum L...........-.- 155 

apulum (L.) Vahl - 163 
arvense L. . - 165, 164 

. var. bicolor 
Bert. . . . 166 

a »  coerules- 

cens DC. . 166 

eS »  coeruleum 

Griseb. . . 166 

- »  laevicarpum 

Kusn.. . . 167 

»  leucocarpum 
Kusn.. . . 167 

” » procumbens 

Kusn. f. al- 

biflorum 

Kusn.. . . 167 

a » procumbens 

Kusn. f. co- 

eruleiflora 

Kusn.. . . 167 

Aucheri Johnst. . . 182 

calycinum Wettst. . . . 165 

cornutum Ldb..... . 181 

Czernjaevii Klok. et 
Shosts"3"= ose 165, 167 

decumbens Vent.... . 

Rae aad 180, 181, 182 

densiflorum Ldb. .. .171 
dispermum L. f. ... - 551 
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erythrorhizon Sieb. et 

Zuce. . . - 162, 161, 163 
euchromon Royle. . . . 169 
fulvidulum Bert... . . 164 
Gasparrini Heldr. . . . 166 
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. 157, 161 
Ps guttatum (Bge.) Johnst. . 176 
Bs incrassatum Guss. . 165, 166 

FA japonicum A. Gray . . 158 
Ps kamtschaticum Turez. . 253 

latifolium Mchx. ... . 162 

micranthum Viv. . 180, 181 

ie officinalerliag.) {050s 162 

ny OMA the 5 6 6 6 6 6 232 

i allie Nol, 5 a 5 6 oc 244 

a plebejum Chamisso. . . 526 
= purpureo-coeruleum L. . 157 

4 retortum Pall. ..... 552 

es rivulare Turcz. - 252 

i Schreberianum Spreng. . 254 

A serrulatum Turcz. 2255 
a setosum F. et M.. . . .172 

3 Sewerzowii (Rgl.) Johnst. 175 

es sibiricum Lehm. ... . 243 

a ae Griseb. 
Swerenie wet 165, 166, 167 

= Se en M. B.. . 163, 164 

= stylosum Turcz. . 248 

= tenuiflorum L...... 164 

“5 Tournefortii Johnst. . . 172 
is tschimganicum 

B. Fedtsch. . 158, 170 

ss tubatum Bertol.. . 181, 182 

Zollingeri Sieb. et Zucc. 158 
Bonhontereae M. Pop., sect. ..... 393 
Lyeopsigiiiry) «0. 3) sees 50 ao Sibyl 

a alpestriselcehm=sem enn Tne 320 

* AVVENSIS C5 pacers ee aes 312, 308 

a Ps ssp. occidentalis Kusn 

oc Bo 312, 314 
5 8 ssp. orientalis 

OPEKstzene StS 
* © ssp. orientalis var. 

intermedia Kusn. 314 

- RA var. intermedia Kusn. 

of days as Seats 313, 314 
= Caspicameikehmsr ys) Scns 334 

a ciliatay Willd. 5 so 5 ae 322 

7 decurrens C. A. M:. -; |. 5%. \- 341 

& eEchioides sh. screw n een seus 172 

os eragia CMU. 6 6 6 5 oc 313, 314 

slavescens ©. Ae My. 2) 32351324 

a lutea Desr.. . ... S21R S22 S24 

A micrantha Ldb. .... . 313, 314 

a onientaliswlieymrma ch os 313, 314 

* pictauleh merges otc bes etek ce 334 

Pe) TH LCT) Oe Ae acre ee ae, 337 
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Lycopsis rosea Lehm. ......... 324 

= sefosanWehm ay Seen a ee se 323 

5 taurica Stev. . 313, 314, 339 

0 Variegatas Ls 20.2) 2s, RAE 308 

nine wersicolor, ©. iA.) Mirai. aane 326 

Macromattiastrum (Brand) M. Pop., 

SECty UCP SIS cayenne 590, 588, 648 

Macrotomia DC.......... 167, 173 

es cephalotes Boiss. .... . 171 

> cyanochroa Boiss..... . 169 

% densiflora (Ldb.) Macbride 171 

= echioides (L.) Boiss. . 172 

s endochroma Hook. et 

MWOMSe oat oictewte ses 169 

% euchroma (Royle) Pauls. . . 169 

e onosmoides Rgl. et Smirn. . 169 

* perennis (Schrenk) Boiss. . 169 

a tschimganica M. Pop.. . . 158 

ugamensis M. Pop. . . 170, 161 

Maharanga MS Popo nigtacre cuete cee ae 227 
Margarospermum Rchb., sect.. . . 157, 161 

Margarospermum Spach. ...... - 157 

Maschalanthus DC., sect. ....... 619 

Mattia Byessisectitn cis ees, cas tah 572 

Moattiaakusnes sects ae pene 569 

Bou Schultsc sie ecee 565, 566, 572, 587 

We yf Shoe Ce Drapeau sie eer ete 588 

»  @lapadnochtoon Vatke .... . 574 

wa. albido Wettstis: 6. 6 ko a os 626 

»  obrachyantha Boiss........ 574 

a a BungerBolsse) vig. ose ne 587 

aa) MeanescensiDC Miia a vat ramen epee te 574 

a Lertantha WAbs, crea es hn. ener ae 574 

»  himalayensis Klotzsch .... - 597 

Di Mincana Mabe aos) sus felch se 574, 593 

» laevigata Schult... ......- 579 

a). tapekia, Sells 6 6 666 6 3 oe 573 

ae ipunctata DC. minnow ran Aen sure 574 

» staminea Roem. et Schult. . . . 652 

umbellata Schult. ....... 572 

Mattiaria Cossessectiiir Gta ae eae 566 

Mattiastrum +- Boiss., sect... .-...- - 593 

bs +-t+ Boiss., sect. ...... 590 

is Brand @a.w eine: 566, 588 

2 sect. 1 Macromatiastrum 

Brand eos e ne ei eer oe 590 

sect. Modestomattiastrum 

Brandi cc. a) cosmo ene 593 

a cristatum Brand... . .- 419 

= himalayense Brand 597 

incanum Brand .... . 593 
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Mattiastrum minutum Brand. .... . 402 

» saravschanicum Brand .... . 391 

»  turkestanicum Brand ..... . 599 

Mattiorindera M. Pop., sect. .... - 574 

Mertemsia Roth. ......... 238, 352 

is alaskana Eastw. ......- - 251 

BS asiatica Macbride . . . . 242, 243 

5 davurica (Sims) G. Don . . . 249 

& denticulata G. Don. .... . 244 

D 65 Edbserates 6 <2 are 243 

5 dschagastanica Rgl. . 257, 258 

Eastwoodiae Macbride ... . 251 

5s ellanticamud bay ame line 253 

. jenissejensis M. Pop... . .- . 244 

. kamezatica (Turez.) DC... . 

wate CNS eae Ge rs 253, 251, 254 

‘6 longistyla Ldb. ......-- 253 

= maritima (L.) S. F. Gray 242, 239 

ssp. asiatica Takeda . 242 ” 9 

ra Meyeriana Macbride .... . 249 

a aRGES IK@is 6 6 60 610 6 a's 253 

Be Pallassii (Ldb.) G. Don 

Su Sie alae Cs ten eu 244, 247, 248 

paniculata (Ait.) G. Don. . . 251 

A pilosa (Cham.) DC. . . 251, 239, 

253, 254 

a Popovii Rubtz. ..... 247, 706 

A pterocarpa (Turez.) Tatewaki 

ety Ohwii <u ewe ina cen wert 254 

ee pulmonarioides Roth .... . 239 

pumila (Schrank) M. Pop. 

rivularis (Turez.) DC. ... . 251 

serrulata (Turez.) DC. . .. . 255 

sibizicamledbene cir ae tein ee 244 

sibirica (L.) G. Don. . . 243, 248 

simplicissima (Ldb.) G. Don 242, 243 

stylosa (Fisch.) DC. ..... 
sheen AL a RUA. 3 248, 250, 252, 254 

tarbagataica B. Fedtsch. . . . 256 

virginica (L.) G. Don se 239 

Mestensiaethe Ma iPopanase a sceee 238, 257 

a MipRopensectars . 1) cies 257 

serauschanica M. Pop. . . 257 

Messcrechinidia Arguziaulb nts) lt) ss 119 
= rosmarinifolia Willd. . . 129 

Microcaryum turkestanicum Brand . . . 498 

Microparacaryum M. Pop., sect.. . . . 602 

Microula-Benths acne 483, 525 

Microulastrum Brand, sect. ..... .- 483 

Modestomattiastrum (Brand) M. Pop., 

SECU rei saniey ok bl sae etl seiner ate eo 593 

Moltkea Wrettstever caus: io elies teh eps eeeles 234 

Moltkia Lehm.: «2:0 6 305°. © seen % 234 
DT ALOl COM O1SSSaee eee 235 

» coerulea (Willd.) Lehm...... 235 

es Fi var. subcristata Boiss. . 235 

w) spanctatasleehmind vine se 235 

Moltkiinae M. Pop., subtribus 234 

Monogyna Engelm., subgen. ..... - 67 

Monogynella Engelm., sect... .... 67 

Monostylos Maxim., sect. ....... 67 - 

Munbya Boiss. 1 Cyananthae Boiss. . 168 

II 3 Pitts 17h) 
Munbia (Boiss.) M. Pop., sect. .. . - 168 

% cephalotes Boiss. ....... 171 

Rs conglobata Boiss... ...... 171 

= cyanochroa Boiss... . . . . . 169 

a echioides  Boissa aie nee 172 

perennisiBoissame enn 169 

Myo sutideae Rehb., tribus . . . . 351, 298 

Myosotis L........ 352, 298, 311, 521 

Myosotis sect. I Eumyosotis DC. .. . 352 

sect. IV. Strophiostoma Endl. 352 

a » Endogonia Turcz.. .. . 260 

=! » Phyllocephalum Boiss. . 297 

a alpestris! dbs) (yen 378 
a alpestris Schmidt . . 377, 373, 378 

alpestris ssp. asiatica Vestergr. 377 

= amoena (Rupr.) Boiss. . . 359, 362 

# apulaeos fests ecm 163 
‘. arenaria Schrad....... . 383 

rm aretioides Scham. ..... .~ 519 

& arvensis Hill ...... 379, 381 

Bs arvensis Rchb........ - 383 

a aK Sibth?! aaa eae 379 

Me A Smith) veers 382 
2 arvensis var. versicolor Pers. . 384 

iS asiatica Schischk. et Serg. . 378 

* baltica Samuels. var. caespito- 

sifloravEsckia scien 368 

3 barbataiMeo By eae ee one 461 

¥ Blockiana Wol. ....... 377 

ee cadmea Boiss... . .. - 371, 372 

Hh caespitosa Schultz . 366, 364, 365, 

367, 368 

om Es ssp. /axa (Lehm.) 

Hesi..... 367 

” 7 var. australis 

M. Pop. . . . 367 
bs Hi »  jenissejensis 

MeyRop sy seen ool 

var. macrocalyx 

F. et M. . 367, 368 
» nanella Kusn. . 367 

546 



Pag. 
Myosotis caespitosa var. strigulosa 

Boenn. . . 365 
a f. australis M. Pop. 366 

ciliataaRubeeee eee 508, 509 
clavatovaucts.. Me aEuewnawn 264 
collina Hoffm. . . 382, 380, 383 
davurica Pall... ... . 528, 529 
deflexa Wahlenb. ..... , 480 
densiflora C. Koch. .... , 385 
drabaefolia Turcz....., . 517 
echinophora- Pall. ..... . 544 
heteropoda Trautv. . 379, 380, 383 
hispida Schlecht. 380, 381, 382, 383 

is 8. grandiflora Boiss. 379 
# grandiflora Boiss. . . 380 

idaea Boiss. et Heldr. . . 371, 372 
» SSP. macedonica Vel. . 372 

imilata Sergawave: tae, a: 377 
incanaw@iurcziee| eee ae 509 
inerassata Guss....... . 372 
intermediaalldbas ss )An eae. 374 

FA Binks o met 379, 381 
i var. brevipeduncu- 

latasusne ans 380 
D %. grandiflora Ldb. 374 

involucrata Stev. ......, 297 
KryloviieSergai eens - 374, 376 
appalavine Nae eee te et 449 
lexa vixylehme <3 a. 367 
daxijloraaRchbaiae ie pa 365 
lazicaiM.2 Pop, 2) takes 380, 381 
lingulata Lehm. . . 4.214), 367 
littoralis Stev.. .. 368, 371, 372 
lithospermifolia (Willd.) 

Riva 515 Oo 4 A RYE 376, 378 
lithuanica Bess. ...... . 364 
lutea (Cav.) Pers. var. versi- 

color (Pers.) Thell. . .. . 384 
macedonica Vel. et Charr.. . 372 
macrophylla M. B....... 296 
manginataiMs Be. ses) een, 425 
micrantha Pall. .... . 383, 384 
montana’ Bess). .) @ ey nee, 374 

FS caucasica Rupr. . . . 359 
marca Nile. 4.7 00k STO 514 
memorosa Bess. ....... 365 
abouatanIkdbxs. 1 Wal, Woe 528 
obtusa Waldst. et Kit.. . . . 310 
olympicaBoisss ers... 373 
palustris Lam. ... 363, 366, 367 

a var. genuina Gren. 

Pag. 
Myosotis palustris yar. lithuanica (Bess.) 

Schmalh. o 0 Sto 
5 var. memor Kittel . 364 
* var. nemorosa 

Schmalh. enerSO5) 
a var. pusilla Meinsh. . 366 
He var. retrohirsuta 

Deira ete tad 365 
® var. scabra Mart. . . 366 
$ var. strigulosa Mert. 

etuloche aga ee 365 
5 var. vulgaris DC. . 364 

Ppauciiloratldbas un) 506 
Pectinata Pall. ..... 508, 509 
peduncularis Trev. ..... . 264 
Pineticola Klok. et Shost. 373 
plebeyayChameiee a 527 
Ppraccoxsd ul physi ar 365 
Propinguamoissemr ae eee 361 
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propinqua Fisch. et 

Mey. . 360, 361, 362 
A var. Turezaninoviana 

Trautyeuiee ke 361 
pseudopropinqua 

M- > Popivre. eres 361, 362, 363 
pseudovariabilis 

MPons cee 375, 376, 706 
pusilla oislvem-meus ye 371 
radicansmiurc7-) a ee 262 
Redowskii Hornem. ... . . 477 
reiractay Boiss ment an 384 
rupestris Pall. - - 501, 502, 529 
sachalinensis M. Pop. 6 oo SB 
Ssaxatilis@rall yer eee 461 
SCO GUO Ibs S66 6 5 6 Be 363 

és SSp. Caespitosa 

(K. F. Schultz) 

Hermann. . . . 366 
var. Jlithospermifo- 
lial aie 377 

= B. arvensis L. . . . 379 
B. palustris L.. . . 363 

a micrantha Opiz . . 364 
sericea; Wehmay sea). 5. yal 512 
Serotinasitiipha sai eile aes 365 
SiculadGussi 2c) a ei a 368 
silvatica Hoffm. 373, 377, 385, 521 

. ssp. alpestris C. Koch 377 
3 ssp. cyanea (Reut.) 

Vestergr. ... . 385 
Bs ssp. frigida Ve- 
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Myosotis silvatica var. lithospermifolia 

Nonea Medic. 

” 

Keusnei Varee Ne ie re 377 

sparsiflora Mikan. . 361, 362, 363 

. ssp. propingua 

Kusi'at:d) suisse 360 

3 var. Turczanino- 

viana Trautv.. . . 360 

speluncicola Schott .... . 384 

sqguarrosa M. B. ....... 486 

i FREEZE ieee ane sacar asm 449 

stenophylla Knaf. ...... 371 

stricta Wink: vee 3) 2) eu yas be 383 

» . speluncicola Boiss. . 384 
strigulosa Rchb. ...... .- 365 

suaveolens W. 

et Ko 0376, 3735) S153) 18 

tenuiflora Viv. ....... 164 
ucrainica Czern. . 372, 371 

uliginosa Schrad. ...... 366 
umbrata (W. et K.) Rouy . 379 

variabilis Angelis . . . . 373, 376 

versicolor (Pers.) Smith 384, 386 

willosa dbs is 51/3) Gleaner 517 

See Meh end gearoe Tee 317 

alpestris (Stev.) G. Don 320, 326, 329 

armena Boiss. et Huet ..... 339 

armenaysteva ae cneene 332 

armeniaca Grossh. . 339, 340 

atra\ Grisebs 2% tc) os 4eciee 8 338 

bakuensis M. Pop. ....... 335 
caspica (Willd.) G. Don 334, 331, 335 

» var. bakuensis M. Pop. . 335 
Ps var. diffusa M. Pop. . . 335 

» var. picta M. Pop.. . . 336 

» var. turkestanica M. Pop. 336 
» f. erivanensis M. Pop. . 335 

»  £. glandulosissima M. Pop. 336 

cyanocalyx M. Pop.. . . . 340, 341 

daghestanica Kusn. ...... 342 

decurrens (C. A. M.) 

GADonii ie see 341, 325 

= var. angustifolia 

Keusnenicm acute tones 342 

diffusa Boiss. et Buhse . . 334, 335 

dubiawNoecarenedceen iene 322 

flavescens (C. A. M.) F. et 
1 Siete Ea 323, 324, 331, 337 

intermedia Ldb. . - 340, 325, 342 

i var. viscida S. et Z. 341 

karsensis M. Pop. ..... ° 3029 
lenkoranica Grossh.. . . . 339, 340 
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Nordmannia Ldb. 

» 
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Ochrol 

Omphalodes Moench 
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lutea (Desr.) Rehb. 321, 322, 323, 324, 

325, 329, 331, 337 
» var. flavescens Lipsky . . 324 

» var. sefosa Kusn..... . 323 

macropoda M. Pop. . 331, 332, 335 

melanocarpa Boiss. 7 3 302,) 336 

s var. macra ‘ 

Boiss. . . . 332, 333 

s f. macra Boiss. . . 333 - 

micrantha Boiss. et Reut. - 332 

nigricans, D@s". \sra\e-aee mee 332 

obtusifolia (Willd.) Roem. et 

Schultsy-\ayegiass eee 329 
pallens Petrovic. ..... 336, 337 
persica, Boiss.) s4.)-) . 3 hs ee 340 

picta F. et M. 331, 332, 333, 334, 

335, 336 
» var. Szovitsiana Kusn. . . 335 

go Welt...) iter ee eae 334 

pulchella Paczoski . - 336, 337 
pulla (L.) DC. 337, 326, 329, 339, 

340, 341, 343 
angustifolia Velen. . 338 » var. 

» var. armeniaca Kusn. . . 339 

» var. cyanocalyx M. Pop. . 339 

» var. lenkoranica Kusn. . . 339 

» var. persica (Boiss.) 

M.. Pop: 3 c/o. 

» var. rossica (Stev.) M. Pop. 338 

» var. taurica (Ldb.) Kusn. 339 

pulmonarioides Boiss. et Bal. . 341 

rosea. DG% 5. asa. Oo 326 

rosea (M. B.) Link .. . . 324, 329 

rossica Stev. ....... 338, 340 

setosa (Lehm.) Roem. et 

Schult:.))- sca ae 323, 324, 326 

sordida F. et M. ..... 332, 333 

Szowitsiana Stev...... 332, 334 

taurica dbs ie ue 339, 340 

turcomanicaM. Pop. 330, 331, 332, 335 

turkestanica M. Pop......- « 336 
ventricosa Griseb.. ... . 321, 322 

ventricosa (Sibth. et Sm.) 

Grisebeesijstusy cosa ene 344 

versicolor (Stev.) Sweet . 326, 329 

Voronovii Grossh. . . 340, 341, 342 

OM CONG 291, 292 

cordifolia Ldb.. ... . . 292 

orientalis Stev......- 292 

euca Kusn., subsect. ...... 281 

sualerr sa he Morse 607 
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Omphalodes sect. Paracaryum § 1 Brand 602 

” ” »” 99 DC. - 588 

aliena A. Gray. ..... 608 

cappadocica (Willd.) 

DC. . . 609, 610 
6 és var. interme- 

dia Kusn.. . 613 

" caucasica Brand. . . 609, 613 

x cornifolia Lehm. .... . 609 

R cristata DEY Peat hase 419 

55 glochidiata Bge. .... . 602 
s hirsuta, D@. ii a es ks 601 

a intermedia Decne. . . 602 

Kusnetzovii Kolak.. . . . 613 

* linifolia (L.) Moench . . . 616 

ss Lojkae S. et Z.. . . 614, 613 

i EuciliaemBoissaini ic) ce 613 

* micranthas) Cease ene 602 

* nitida (Willd.) Hoffmsg. et 

Linke cae bes te 609, 613 

Bs OlgacyBrandiase-m ei) o1- 522 

FS papillosas DE en) 0 502 
Fs physodes Bge. ...... 602 

9 impadion IDIG5 5 5 oo 6s 601 
rupestris Rupr. ..... 615 

scorpioides (Haenke) 

Schrank =] 2). 5 = 619, 608 

‘s stricta C. Koch ..... 601 

= verna Moench .. . . 609, 613 

‘ss Wittmanniana 

Stev. . . . . 609, 613, 614 

Omphalolappula Brand ........ 405 

Onosmay Es os 5 eee a: 184, 267 

pe acrochrysum Klok. . . . . 219, 220 

6 albicaulesyMaPopseiiones so. 206 

Fs ampliatum Velen. ....... 230 

»  angustifolium Grossh..... . 231 
8 arenarium Waldst. 

et Kit. . - 219, 215, 220, 223 

armeniacum Klok. . . 214, 216 

armeniacum X O. rupestre . . 216 

asperrimum Bornm...... . 226 

atrocyaneum Franch. 196, 201, 202 
atrocyaneum ~ O. Barsczew- 

4S Oe Coe eee 199, 202 
azureum Schipcz. - . 199, 201 

baldshuanicum Lipsky..... 209 

Barsezewskii Lipsky ..... 206 

UW iAOLOS SUEY. o 5 o 8 6 ooo 6 194 

borysthenicum Klok. ..... 219 

brachysolen Boiss. ...... 192 

brevipilosum Schischk. 200, 201, 704 

Onosma Briquetii Czecz. . ...... 192 
. caespitosum Pall. ....... 194 

,, calycinum Lallem. ...... 219 

Fs calycinum Stev.. . . 218, 214, 215 

A cashmiricum Johnst. .... . 207 

a CaspicamWwil Geese ee 334 

a caspium Gruner ..... 210, 213 

4 caucasicum Levin 5 0 ZR, AE! 

ae coeruleum Willd. ....... 235 

* cyaneummllesss een ee 203 

i dichroanthum Boiss. 210, 213, 214 

a diffusum Boiss. et Huet 216 

a divaricatum Lehm. ..... . 180 

a echioides aucts oa fy ee 213 

ss » var. arenarium 

Schmalhve7-ncn- 218 

4 Bs var. Gmelini (Ldb.) 

Said eras cere ce ae 702 

BS PY var. setosum Ldb. . . 215 

Me echioides var. tinctorium 

Schmalh. ... . 223 

= [eye Gis) GRE pcre ard I 214 

3 a Bemba bets Bese ad eee 218 

@ Pa 8. arenarium Ldb.. . 219 

Be A 8. hispidum C. Koch . 214 

“s ss Onli bees step hw ese 218 

S 8. parviflorum Ldb. . 223 

im elegans G@> Noch i.) - 2-8 - 192 

= erectum Sibth. et Sm..... . 230 

zs erianthumie) sek) eee 220 

BS ferganense M. Pop.. . . . 200, 703 

us lavidumyBoissoey einen 192 

A flavum@Natkete nei nete ss 192 

ms fruticulosum Labill. . 195 

= Gmelinis dbs ae 207, 220 

i » 8. microcarpum Ldb. . 215 

nt gracile Trautv......... 225 

hispidum Steves) -h ome oll 214 
a Hookeri Clarke. ....... 199 

a4 irritans M. Pop.. . . 208, 201, 209 
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isauricum Boiss. et Heldr. . 192, 193 

Kotschyi Boiss... ...... 226 

leucocarpum M. Pop. ..... 202 

Livanovii M. Pop... .. . 226, 228 

longilobum Bge. ....... 204 

macrorhizum M. Pop. ... . . 227 

maracandicum Zak...... . 199 
Micranthos Pall. ....... 151 

microcarpum Stev. ... . 215, 217 

microspermum Stev...... - 215 

” a@. spathulatum 
Bornm.. . . . 215 
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Onosma microspermum 8. Stapfii Bornm. 215 

i mugodzharicum Klok. - 224, 225 

pallidum Boisssi-. 9) he ene 229 

% polychromum 

Kilokesesnans) eas 224, 217, 223, 225 

as polyphyllum Ldb........ 194 

FY rigidum) dibs) ee nen te 229, 231 

Hs raljacsirc Wh 1 6 6 06 6606 216 

= Geaiaie@ IL, 6 56.606 6.0 6 183 

i sericeum Willd. ....... 192 

setosum Ldb. . . 213, 214, 215, 219 

8. dichroanthum Boiss. . 210 
6. bucharicum Lipsky . 210 

” ” 

yw ” 

es sibiricam Lam. ........ 195. 

e simplexiGaertna iro aes) 195 

a simplicissimum L. 195, 196 

me spathulatum Wettst. - 215 

ay stamineum Ldb. ...... .- 203 

% MYdaayie SIOUES 5 6 016 5 6 6 6 215 

% stellulatum Ldb..... . 230, 231 

a a W. et K.. . . 229, 230 

+ # var. kubanicum 

N. Popov 50 PRI 

Be RS 8. pallidum Boiss. . 229 

pS Bs 8. rigidum Ldb.. . 229 

a zs Y. angustifolium 

Boisson 230 

, e X O. armeniacum . 230 

* strigosum Stev.. --.-.-.-.- - 210 

Se Szovitsii Stev.. ..... 192, 193 

i tanaiticum Klok..... . 195, 196 

oe tauricum Pall. ........ 230 

oS tenuiflorum Willd. ..... . 216 

Ee Thomsoni Clarke ....... 199 

A tinctoriiforme Klok. .... . 223 

Fs tinctorium M. B.. 220, 223, 224, 

230 

a i MeBatirrag ets 224, 226 

a trachycarpum Levin. . . 201, 202 

é trachytrichum Boiss.... . . 192 

5 transrhymnense 

Klok. . 219, 220, 223, 225 

58 tricolor: Wloka aioe 224 

Visianii Clem. 214, 218, 219 

a Visianinstev nee eee 218 

zerizaminum Lipsky . . 205, 206 

Onceninae M. Pop., subtribus . 184, 267 

Oophila Brand, sect. ....:.... 93 

Oreogenia Johnst.. ........ 387, 388 

* arassanica Brand. - 388, 392 

ks Munroi (Clarke) Johnst.. . . 388 

Pauslent Brandy ance st eel 464 

Orthocaryum DC., sect... .... 320, 331 
Oskampia trichotoma Moench .... . 323 
Oxiana: Ms Popa or Piietaao haere 227 

OxicayM-yRopi.ecr-wcme ie ee 226 

Oxyrindera M. Pop., sect... ..... 577 

Pannosa Boiss., sect. ......... 27 

Paracaryum Boiss.. . - 588, 316, 387, 388, 
566, 606, 608, 626, 648 

Paracaryum Brand. ....... 588, 600 

Paracynoglossum M. Pop. 

550 

wy 

” 

sect. Euparacaryum Boiss. 

Pete scan caosten yes a cee 602 

§ 2 Calyx accrescens DC. . 616 

Bornmuelleri Brand . - 605 

Bungei (Boiss.) 

Brand - - 605, 407, 474 

calathicarpum (Stocks) Boiss. 605 

Capusii Franch. .... . 633 

cristatum (Schreb.) Boiss. . 420 

Emiri M. Pop. - - 597, 598 
gracile Czernjak. . .. . . 600 

himalayense (Klotzsch) 

C. B. Clarke. . 597, 598, 600 
hirsutum (DC.) Boiss. . . 601 

incanum (Ldb.) Boiss.. . . 593 

intermedium (Fresen.) 

Lipsky . . . . 602, 398, 474 

» » Lappula rupestris . 398 

karataviense Pavl. . .597, 717 

laxiflorum Trautv.. ... . 594 

leptophyllum (DC.) Boiss. . 594 

micranthum Boiss. 602 

minutum Lipsky .... . 402 

rugulosum Kusn. .... . 601 

salsum Boiss.. ...... 602 

sarawschanicum Lipsky 391 
Sintenisii Hausskn. . .. . 601 

strictum (C. Koch) Boiss. . 601 

tibeticum C. B. Clarke . . 598 

transalaicum B. Fedtsch. . 393 

turcomanicum Bornm. et 

Sint:eeit cheers 599, 600 

undulatum Boiss. .... . 601 

. 673, 658, 717 

asperrimum (Nakai) 

MiiPopy.: anne 679 

A var. yezoense 

Nakai . 680 

denticulatum (DC.) 

Mi Rops eadiee ree 674 

furcatum (Wall.) 

MisPopsies evel min, 679 
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Paracynoglossum imeretinum (Kusn.) 

M. Pop.. . . . 676, 679 

Paramattia, sect... ..... 576, 587, 588 

Peliostglis Stev., sect. ........ 137 

Petiolares Zak., sect. ......... 643 

Phacelia Juss: © st lsioesl ines 208: 95 
tanacetifolia Benth. ..... 96 

Pharbitis Choisy) 302 26 ee ee 3 

5 hispida Choisy. ....... 5 
e purpurea (L.) Voigt... ... . 5 

PR Ox ree eres ie icad ae ae et a es 93 

ae maculata’ [es * sie imei st 93 

min nanacNutteo. 3. oan eee eels 94 

» Nelsonii Brand......... 94 

- spaniculata: Liens as me ie hl 93 

Pwisibinical Ig. eit s/o ree Mate nell ieee 93 

Phyllobotrys Bge., sect... ...... 686 

Phyllocara Gusul.. ........ 314, 316 

t Aucheri (DC.) Gusul.. . . . 315 

Piliostylis Stev., sect... ....... 143 
Piptoclaina Bae. sect. 9) 1) =) 153 

. Ge Doni ae ee ee. Se 153 

Piptoclaina (G. Don) Endl., sect.. . . . 153 

Plagiobothrys § Allocarya Johnst. . . . 526 

a asiaticus Johnst.. ... . 526 

5 orientalis Johnst. . . . . 526 
Pleurolosia Bge., sect. ......-.- 125 

Pneumaria Hill... ......22.-2-.-. 238 

‘ maritima Hill ...... . 242 

Polemoniaceae Vent......... et 

Polemonium L............. 78 
acutiflorum Willd. 81, 80 

= % f. album ... 82 

s boreale Adams. ...-:. 88 _ 

és boreale Adams p. p. ... 87 

campanulatum Fries. . . . 81 

caucasicum N. Busch. . . 82 

coeruleum L.. ...... 83 

- ssp. villosum (Rud.) 

Brand . 80, 81 

a var. album Herd..... . 84 

A var. bipinnatifidum Rgl. et 

Perdis) threat carkeal sia. 83 

ha var. villosum Kom. et Allis. 84 

% B. acutiflorum Ldb. ... . 81 

“3 y. dissecta Benth. ..... 83 

és coeruleum Palib. . -... 82 

es ee auctqenet. non. 80, 84 

33 dissectum Rehb.. .... . 83 

3 humile Willd... .... 87, 91 

Bi hyperboreum Tolm. .... 91 

a lanatum Pall... ...... 88 

Pag. 
Polemonium lanatum ssp. boreale (Adams) 

Brand. . . . 87, 88 

ms = ssp. pulchellum 

Brandan eee 85 
x liniflorum V. Vassil. ... 84 
5 o f. album V. Vassil. 85 

25 Majusmlolmeyiewes 4 ee 91 

a mexicanum Cerv. .... . 92 

‘eo micranthum Benth. .... 92 

o pacificum V. Vassil.. . . . 81 

a parviflorum Tolm...... 92 

i pseudopulchellum V. Vassil. 86 

% pulchellum Bge.. ..... 85 

i Fe var. macranthum 

dba e488 

» os B. humile Ldb.. 87 

_ pulcherrimum Hook... . . 85 

us sibiricum D. Don. ... . 83 

ra Van-Bruntiae Britt. . .. . 84 

Bs villosum Rud. . . 80, 81, 82, 83 

PollichiatMedicy tee a ee ee 690 
Porana sichota-alinensis IXRNS6 G60 6000600 1 

Praehimalaica M. Pop., cr. ..... . 196 

Praemontata M. Pop., gr. 210, 215, 219, 220 

Praepamirica M. Pop., gr. .... 205, 227 

Protonosma M. Pop., sect. 

Pseudocynoglossum M. Pop., sect... . 

Pseudohackelia M. Pop., sect.. . 

Pseudoheliocarya M. Pop., sect.. ... 

Pseudomacrotomia M. Pop., sect. . 158 

Pseudomattia M. Pop., sect. 569, 587, 588, 

648 
Pseudonosma M. Pop., sect. e521 53 

Pseudoparacaryum M. Pop., sect. - . 616 

Psilostemorn DCs) eee 291, 292 

“fs @depiHe IXCSs 6 6/6066 6 292 

Pulmonaria) [5 oh i ee ee 344 

“4 angustifolia L.. . 350, 349, 351 

* 5 ssp. azurea (Bess.) 

Hegi nse 350 
e azurea Bess. ..... 350, 351 

a bracteata Roem. et Schult. 247 

re dacicaySimk- eee 349 

23 davurica Sims. ...... 249 

A Filarskyana Javorka . 349 

Bs gracilis Roem. et Schult. 250, 252 

ie maritimarlys os sealer oo 242 

° mollis db. oh eee a 347 

Wiolffite ts trikes: - 348 ” ” 

mollissima Kern. . . . 347, 351 

montana Lej. .. . . 348, 349 

551 
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Pulmonaria montana ssp. mollissima (Kern.) 

Ninel seo eee 347 

obscura Dumort.. ..... 346 

officinalis#les ie) 0 sete 345, 351 

A ssp. obscura Murb. 346 

os var. y. Linn. . 346 

“5 < P. angustifolia 351 
i x P. mollissima 

Kernan einen 346 

pilosav@ ham: cu cyeu rss eil s ace 251 
pubescens Roem. et 

Schulte suse poh aie: 251, 254 

pumila Schrenk ...... 254 

rubra Schott ..... 348, 349 

» var. dacica Simk. . 349 

A f. albocolorata Simk. 348 

s rubra < obscura ...... 349 

x giotAtea Go DOM 6 6 6 6 6 6 244 

iS Loramie ate uy arse eos 243 

% Serie Ldbans suk 242 

ze stylosa hischs) i) ee 248 

Bs transsilvanica Schur . . 348 

RaclatiiristRatays ers. sua ne Be ae 548 

Radula)Bge:, seet.. 2 3.203. Manan 127 

Rhytispermum Link .......... 163 
Rhytispermum (Link) DC., sect... . . 163 
Rigidiramea V. Petr., sect... .... 16 

Rindera Pall. 565, 576, 587, 588, 620,626, 648 

is albidagkousnsae ki Ge ee 626 

FS austroechinata M. Pop. SUI DOS 

e baldshuanica Kusn.. . 581, 580 

3 ‘Bunget: Gurkey cise a 587 
MS coechinata M. Pop. ...... 583 

a corymbulosa C. Koch .... . 579 

“) cristatula Lipsky .... . - . 583 

oS cyclodonta Bge. . . . 580, 581, 586 

i echinatay Rolie) 2). ince 581 

Be ferganica M. Pop........ 571 

us gymnandra Coss. ....... 573 

A holochiton M. Pop... . . 585, 716 

Ss karabaghensis Brand. .... . 580 
Korshinskyi (Lipsky) Brand . . 

laevigata Roem. et Schult. . . 
lanata (Lam.) Bge.. . . . 573, 577 

oblongifolia M. Pop. . . . 584, 586 
ochroleuca Kar. et Kir. . . 577, 578 

oschensis M. Pop... . . 572, 582, 586 

pubescens C. Koch ...... 574 

tetraspis Pall. 579, 573, 578, 580, 581 

tianschanica M. Pop. ..... 569 

tschotkalensis M. Pop. 570 

Pag. 
Rindera turkestanica Kusn. ...... 583 

»  umbellata (W. et K.)Bge.. . . 572 
Rochelia Rchb.. ......... 548, 478 

a Bungei Trautv. . . .554, 557, 561 
Zs complanata M. Pop.. . . 559, 560 

rn cardiosepala Bge.. . . . 563, 549 

S claviculata M. Pop. et ~ 
alone ena 560, 559, 562 

ui disperma) Kory lene enn 552 

ie disperma (L. f.) C. Koch 551, 549, 

552, 557, 558 

: disperma)auct..-. ah ciemenee 554 

BE incana \BGe\. Ss 15.15 ako 554 

a ee Kar. et) Nir. ac eee 558 

3 intermedia Zak. ....... 562 

3 jackabaghi Pav. 560, 559 

B karsensis M. Pop....... 557 

i, leiocarpa Ldb.. . . .. . 557, 558 

var. minuta Zak. . 559 yy ” 

a macrocalyx Bee. - 562, 559, 563 

Ne microcalycina Bornm..... . 557 

eh peduncularis Boiss. 561, 559, 560 

zs persica, Bge.ic..i0 #15 Vice eee 559 

o rectipes Stocks. ....... 562 

a retorta (Pall.) Lipsky . . 552, 553, 

557, 558 

var. Jackabaghi Lipsky 560 
var. leiosperma M. Pop. 559 

” yy 

” ” 

= saccharata Rchb.. ..... . 552 

De stellulata ixchbeaaeee een 552 

= = AUCUsy sy hos eo 554 

as es var. Kar. et Kir. . . 558 

Rochelieae DC., tribus ........ 548 

Seandentia Boiss., sect... ....... 28 

Schistocaryum Franch. ..... . 483, 525 

Schitostigma C. Koch, sect. ..... 274 

Sclerocaryum DC., sect. ....... 416 
Sclerocaryopsis Brand. ........ 416 

. spinocarpos Brand . 417, 418 

Scorpioides palustris Gilib.. . . . . . . 363 

Sericostoma Kotschyi Boiss...... . 128 

a a (Boiss. et Hoh.) 

Franch. . ... . 131 

persicum (Lam.) Burtt. . 131 

Solencuthus Ldb. . . 638, 587, 620, 626, 648 

Solenanthus sect. Il Trachelanthus Girke 620 

amplifolius Boiss. . ... . 643 
angustifolius Schrenk . 634, 637 
baicalensis DC. ...... 533 ” 

Biebersteinii DC. . 655, 656, 657 

brachystemon F. et M.. . . 656 

spy 
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Solenenthus circinatus Ldb. . . . . 642, 644 

2 conglobatus DC. ..... 652 

= coronatus Rgl. . .. . 642, 643 

se daghestanicus M. Pop.. . . 644 

i“ dubrusyre et... eae 655 

a hirsutus Rel... .. . 650, 647 

= karateginus Lipsky . . 653, 654 

a kokanicus Rgl. ...... 651 

* Kuschakewiczi Lipsky . . . 644 
a lanatus DC. ..... 626, 649 

= mogoltavicus M. Pop. . 644 

a mollissimus (Lehm.) DC. . . 656 

Bs nigricans Schrenk . . . 633, 637 

‘s a 8. pterocarpus 

Rupriicgen ern 638 
me Olgae Rgl. et Smirn. . . . 629 

i » var. tschimganicus 

bipskyjus sce aes 633 

petiolaris DC. . . 642, 145, 643 

* plantaginifolius Lipsky 648 

647, 649 
rumicifolius Boiss. - 642 

stamineus (Desf.) Wettst. . 652, 

653, 654 
* strictissimus Brand 1052 

s stylosus Lipsky. . . . 633, 637 

tenuiflorus Schrenk . . 642, 644 

o Tournefortii DC. ..... 652 
4 turkestanicus (Rgl. et Schmalh.) 

Kusn. . . 644, 648, 649 

» turkestanicus < S. karategi- 

nus. 3 649 

= ugamicus Rubtz. ..... 654 
Solutoracemosa V. Petr., sect. .... 21 

Steenhammera Rchb. ...... . 238, 242 

Steenhammera (Rchb.) A. Gray, sect. 

242 

es dahurica Turez...... 249 

. kamezatica Turez.. . . . 253 

is maritima Rchb..... . 242 

Ps Pallasii Turez. ..... 244 

5 pilosa Turcz. 251 

* pterocarpa Turcz. ... . 254 

$s rivularis Turez...... 251 

e serrulata Turcz... . 255 

es sibirica Turcz. ..... 243 

* stylosamlurcezais) eee 248 

SlelligeramSChur) .; i.e gs se) eee 227 
Stellulata M. Pop., gr....... 228, 194 

Stenoselenium Turcz. ...... 182, 671 

. perenne Schrenk ... . 169 
AS saxatile (Pall.) Turez. . . 183 

Pag. 
Stephanocaryum M. Pop..... . 521, 387 

ss Olgae (B. Fedtsch.) 

MiRoprn veueevs) eee 
Stepposa M. Pop., gr.. . 217, 215, 219, 220 

Strophiostoma DC., sect. ....... 358 

= BRUT Zohn eu cae ees 358 

Strophiostoma (Turcez.) M. Pop., 

subgens).) ae) 358, 362 

és amoenum Rupr... . . 359, 360 

i. propinquum Turcz. . . 360 

ds sparsiflorum Turcz. . . . 361 

= ay SSp. Propingua 

Schmalh. . 361 

< ‘ var. propinqua 

” o Trautv. . 361 
a oF var. propinguum 

Kryl. . . 360 

- _ var. Turczanino- 

viana Trautv. . 360 

Suchtelenia Kar. ........ 680, 548 

is acanthocarpa Kar. . . 681 

Bs calycina (C. A. M.) DC.. 681 

ra uniserialis Ldb.. . . . 681, 682 

Suffruticosa M. Pop., gr. ....... 194 

Sylvatica (Maxim.) M. Pop., sect... . 261 

Symphytam Ls 0.5 279 
as abchasicum Trautv. ... . 283 

% asperrimum Sims. . . 287, 289 

Ls asperum Lepech. 287, 286, 288, 

289, 291 

bohemicum Schmidt . . 289, 290 

2 bullatum Horn. ...... 284 

+ caucasicum M. B.. . . 286, 288 

ss - var. glabriuscu- 

lum) DG@3 3). 29 = 287) 

cordatum Waldst. et Kit: 281, 

282, 284 

” ” 9” ” 99 xs. 

tuberosum L. ....... 283 

ms cordifolium Baumg. ... . 281 

i, corymbiferum..... . . 656 
a echinatum Ldb...... . 287 

s foliosum Rehm. ...... 283 

a grandiflorum DC.. . -283, 285 

var. abchasicum 

(Trautv.) Kusn. 283 

ibericum Stey. ...... 283 

Leonhardtianum Pugsley. . 

nodosum Schur 

officinale L. . 289, 283, 287, 291 

var. glabrescens 
Nickels. . . . 291 

” 9 

” ” 
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Symphytum officinale var. lanceolatum 

Weinm.. .. . 291 

var. lanceolatum 

Weinm. f. angusti- 

filium (Opiz) 

G. Beck .. . 291 

var ochroleucum 

DG au Ns 290 
ss - var. purpureum 

s a Rersiiv 22. ene 290 

- vd var. stenophyllum 

Gels) es Daas eae 291 

is orientale L. ..... 285, 286 

% pannonicum Pers... . . . 281 

o peregrinum Ldb. .... . 289 

5 tanaicense Stev. . . 289, 291 

fA tauricum Willd. . 284, 282, 286 

ns tuberosum L.. ... 282, 283 

o uliginosum Kern... . . 289, 291 

oS Ullepitschii Wettst.. . . . 283 

+ uplandicum Nym..... . 291 

is Vetteri Thellung. .... . 291 

Tianschanica M. Pop., gr. . . 207, 219, 220 

Tianschaniella B. Fedtsch. ...... 523 
ie umbellifera B. Fedtsch. 523 

Toxostigma A. Rich... ..... 173, 174 

Tournefortiayl.s) & giicsoayesins, sca sons 116 

2 argenteash: Jinja seo ysis 116 

- Argutia Roem. et Schult. 119 

Be ss var. rosmarinifolia 

Murez ie: els) ae 119 

Mi ui 6. angustior DC. .120 

hs frrmemen Iho 6 6 66 6 6 0 6 132 

a micranthos DC...... . 151 

a rosmarinifolia Turcz. 119 

at Sibinicag heal my palo 119, 132 

= * var. rosmarinifolia 

(Turcz.) M. Pop.. . 119 

* sogdiana (Bge.) M. Pop. . . 120 

Trachelanthus O. Ktze. ..... 620, 626 

Bs hissaricus Lipsky 621, 622, 625 

Bs Korolkovii Lipsky . 622, 625 

) serauschanicus B. Fedtsch. 661 

i" sogdianus M. Pop. oes 

Pag. 

Trachyearium DC., sect. ....... 690 
Trachystemon D. Don ........ 291 

me orientale (L.) D. Don. . 292 

Tretocarya Maxim. .......... 525 

Trichodesma R. Br... ..... 690, 681 
2s incanum (Bge.) DC. . .- 690 

. molle:. D@. ct .aiak, <a 691 

= strictum Aitch. et Hemsl. . 691 

Trichodesmeae Zak., tribus ...... 680 

Trigonocaryum Trautv. ........ 697 
a involucratum (Stev.) 

Kusng) ode oe 297 

a Prostratum Trautv. . 297 

Trigonotidinae M. Pop. subtribus. . . . 237 

Trigonotis Stev.......... 260, 503 

iS clavata Stev. ....... 264 

7 koreana Nakai ....... 261 

a 2 var. grandis M. Pop. 262 

ms myosotidea Maxim..... . 263 

myosotidea (Maxim.) Girke 263 

nm Olgae B. Fedtsch. .... . 522 

s peduncularis (Trev.) Benth. . 264 

o petiolaris Maxim...... . 263 

a radicans (Maxim.) Girke . . 262 
a radicans (Turez.) Stev.. . . 262, 

261, 267 

TUBIFLORAE Agardh. ........ 1 
Turanica M. Pop., gr. ...... 202, 219 

Turbinaria M. Pop. ........ 626, 649 

Verbena s .. 6.300 i ee 693 

if bracteosa Michx. ....... 694 

= hastatavli iiss: .on Sie eee 696 

7 nodiflora Le 4) eee 697 

ee officinalis®L.. 473.5 eee 694 

* repens Bertolli) 2. =) ieee 697 

‘ Supina iy. sesh. Seale ee 695 

Verbenaceae Juss. .........-. 692 
Mitexs Lis) cece eee A Ras ee 698 

agnus icastus@ leaf) cisagace 2) eee 698 

Volubilia Boiss., sect... ....... 27 

Voloulus: Medik.... 3405 0 2 sae 33 

ZLapania Lam. .O9%9,<o )  e 697 

A) repens Bertol.. ........- 697 
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VEGETATION REGIONS OF THE USSR 

Abbreviated name 

Il, APGEILE 

iL, A\we@, tw 

4. WOW. ZB 

3. Aries ‘Sib 

Aver @inulkea sane 

SrewAae fe3 hie 

II. European part 

6. 

Zig 

8. 

2). 

10. 

Wik 

We 

Se 

14, 

13), 

16. 

1th 

AGE 

IL). 

20. 

21. 

Ill. Caucasus 

22. 

23. 

24. 

20. 

26. 

AT « 

28. 

e 8 Dag. 

W. DTranse: 

i, Wireiage 

S, iranse. 

Ob eo 8 8 6 

shies feliives tejsvel te. eo ta) Je}) ne 

fewiie Hell 1e\nfey rep ied fet) ce. 19), fe 

wel i oye (ey ce 0)" se) fox te! inextixe 

eer) -e) cee le? <0) fe; e) “eo fee ce 

eu ie 0) (sis caleiel ve) hel nel ieline 

Ole!) cay reniceh seg ey) te: je) es ye) 

of Seipwejy (ei she)  teyyte) ion viel veliy's: 

oi 10) Sel, soly a) Nel stems 10> =e) ivey 40) 

Dp Cimal! otuntch, Oh «et aCe ty Ly 

Onecr SOMMOP Oh 0) (0) 208kO 

OC) MOMOeNOM Cho. cr oh COMO 

Ceo! Gx oc. BONN COUEO: 0 

epreme> .e\y, ie, leofeversler wel el ice 

oi er teh ets (e) iene: (8) js). je] fe 

Full name 

Arctic (European part) 
Novaya Zemlya 

Arctic (Siberia) 

Chukchi 

Anadyr 

Karelia-Lapland 

Dvina-Pechora 

Baltic States 

Ladoga-Il'men 

Upper Volga 

Volga-Kama 

Upper Dnieper 

Middle Dnieper 

Volga-Don 

Transvolga area 

Upper Dniester 

Bessarabia 

Black Sea area 

Crimea 

Lower Don 

Lower Volga 

Ciscaucasia 

Dagestan 

Western Transcaucasia 

Eastern Transcaucasia 

Southern Transcaucasia 

Talysh 

Ob region (from the eastern slopes 
of the Urals to the Yenisei River) 

Upper Tobol 



0 ep 6 GAO aaa Poy TEA GAB ct Irtysh 

Se AE Pais cle ei cern ah meee eb Altai 

V. East Siberia 

SIA VICTIL Ss Mane sy gaara neon ened Yenisei 

Jo Zena Nolan cme eee ee Lena-Kolyma 

SA PAN OA SAY ay mr Siete ene Angara River-Sayans ‘ 

SOE DAUEU says abba ese hyenas Dauria 

VI. Far East 

36). Wamechs Wea eee a Kamchatka 

Sila GVA Ni Rahat Goeth A ia Okhotsk 

SS Zen Use onal cane cats Zeya-Bureya 

SIO euler e tran tah cote tse haters Uda River area 

ZOWSUISS PR Mere ae tera mee oa es Ussuri 

Alea Sakina ts cet een ae Sakhalin 

VII. Soviet Central Asia 

AD Ades = CASD cdl shia vos seem Aral-Caspian 

43% Batlene ©. seo Mire sol aes Lake Balkhash area 

eaten ID YAS M Delis Osi easing i 5. cc Dzungaria-Tarbatagai 

CMe ei trae ad SINT PIE We Postale elo fa Kyzyl-Kum 

A Gee War aC. ey cee eens Kara-Kum 

3/5) Wb alone Doh GaeBuAMnl a 5 dita 6 Mountainous part of Turkmenistan 

AS ATAU DM its CU Rpt Amu Darya 

DOS ASV TiS) esi aap usec Rh eae Syr Darya 

SORe Ram AO AN Syke eae Pamir-Alai 

DH PE SEN Bee es a ea ea Vite age Tien Shan 

Accepted Regions for Indication of General Distribution of 
Species Appearing in ''Flora of the U.S.S.R."' 

STAG OND ARN EA 0 ORM AL acy ht at Arctic (Spitsbergen, Greenland and 
farther ) 

gS CAN Gas Noi es iica Me win ai aaec: Scandinavia (Norway, Denmark, 

Sweden, Finland) 

mC entre SEU tise. tee eee ee Central Europe (Germany, Poland, 

Czechoslovakia, Hungary, Austria, 

Switzerland) 

JAY aa et rll a Di hoe nn Se aN NN aioe Atlantic Europe (Netherlands, 

Belgium, England, France, Portugal) 
WENT Ce eee siah ion ence eines ite aielnc mene Mediterranean (including North Africa) 

Vix Bale ~A\s\, Min: Balkan Peninsula and Asia Minor 

NADER ANG AG ala SIRE Dh Xo aes ents Ninian s satel ore Lesser Armenia and Kurdistan 

WANDS IbeENIS 8 ol ONG oo G%d 9 bo 06 0 Iran and Afghanistan 

LMG e Oa Y6 Wena Sts 0 yi een Ghieoeser a alec hi India and Himalayas 

2G DB PAbiginlEWals Si aua clos 6 6 ao [Dzungaria-Kashgar area] Eastern 

or Chinese Turkestan (Sinkiang) 
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XI. Mong. 

XII. Jap. -Ch. ered vormse! wef eudne) jel ce) ‘en iieh) ye 

Mongolia 

Japan and China 

SON, TEXEIRS To 6 So tee ta cele on Geol joe ie North American coast of the Bering 

sea 

PROTA Sa N ep AUT hice cus PME nin bod ales North America (U.S.A. and Canada) 
PROV TOR eee iis ade ites ite Shia Telus Tibet 

Other Geographical Abbreviations 

ENB S: «So. Ee REO NATL een SOR eee Nn eal Africa 

NOUS Sy 8 6 aneu een BRET i Mee otc Australia 
CCITse Maries Goda os) sees Sow Oe SE Sh Central 

TB i. acct. GL he er eRe an etn a East(ern) 

(GhE so. oh oles OG Teme a ae one e A Great, Greater 

NSS ieee, civics) oat ciate sos Paice te MAUR ei Islard 

NS Peet totes Slices ares OS ntius, Meee neha Islands 

TIDES wea eae Ss eI Aa Mount 

IVES peey einen eur siete! vayivei va rel pisilauiae’ gal dsueaviconae Mountains 

INPRO gee ins so RN Uk lg SO ee Se North(ern) 
eer WoW ary hake Gee ued ge ee ened River 

SMM kh ae eho oan a eN Sr uleatis. coats South(ern) 

Wha | cole se Sth Sea eee eee ore West(ern) 

TRANSLATOR'S NOTE 

1. The Russian term ''Srednyaya Aziya'' is, in English, Central Asia (or 
Soviet Central Asia). Therefore the term Middle Asia has been used for 

Russian 'Tsentral'naya Aziya,'' which is non-Soviet inner Asia, comprising 
western China (Sinkiang and Tibet) and Mongolia. 

2. According to Russian usage, the European part of the USSR is 

"eastern Europe.'' Therefore ''western Europe" includes the whole of 
Europe outside the USSR. 
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EXPLANATORY LIST OF ABBREVIATIONS OF RUSSIAN 

INSTITUTIONS AND PERIODICALS APPEARING 

Abbreviation 

Bot.-geogr. 

issled.v Turkest. 

Bot. Mat.Gerb. 

Bot. inst. AN 

SSSR 

Bot. Mat. Gerb. 

Gl. Bot. Sada 

Bot. zap..SPb. 

univ. 

Bot. zhurn. SSSR 

Byull. Glavn. Bot. 

Sada 

Byull. Obshch. 

lyubit. estest- 

vozn.,etnogr. 

Byull. Voronezh. 

obshch. estestv. 

Dendr. 

Der.i kust. 

Der.i kust. Kavk. 

Dikie polezn.i 

tekhnich. raste- 

niya SSSR 

Dikorastushchie 

r. Kavkaza, ikh 

rasprostranenie, 

Svoistva i pri- 

menenie 

Dokl. AN Azerb. 

SSR 

IN THIS TEXT 

Full name (transliterated) 

Botaniko-geograficheskie 

issledovaniya v Turkestane 

Botanicheskie Materialy 

Gerbariya Botaniches - 

kogo instituta AN SSSR 

Botanicheskie Materialy 

Gerbariya Glavnogo 

Botanicheskogo Sada 

Botanicheskie zapiski 

Sankt -Peterburgskogo 

universiteta 

Botanicheskii zhurnal 

SSSR 

Byulleten' Glavnogo 

Botanicheskogo Sada 

Byulleten' Obshchestva 

lyubitelei estestvozna- 

niya, antropologii i 

etnografii 

Byulleten' Voronezhskogo 

obshchestva estestvo- 

ispytatelei 

Dendrarii 

Derev'ya i kustarniki 

Derev'ya i kustarniki 

Kavkaza 

Dikie poleznye i tekhni- 

cheskie rasteniya SSSR 

Dikorastushchie raste- 

niya Kavkaza, ikh ras- 

prostranenie, Svoistva 

i primenenie 

Doklady Akademii Nauk 

Azerbaidzhanskoi SSR 
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Translation 

Botanical and Geographical 

Investigations in Turkestan 

Botanical Materials of the 

Herbarium ofthe Botanical 

Institute ofthe Academy of 

Sciences of the USSR 

Botanical Materials of the 

Herbarium of the Main 

Botanical Gardens 

Botanical Notes of St. 

Petersburg University 

Botanical Journal of the 

USSR 

Bulletin of the Main 

Botanical Gardens 

Bulletin of the Naturalists', 

Anthropologists! and 

Ethnographers' Society 

Bulletin of the Voronezh 

Society of Naturalists 

Arboretum 

Trees and Shrubs 

Trees and Shrubs of the 

Caucasus 

Useful Wild Plants and 

Industrial Crops of the 

USSR 

Wild Plants of the Caucasus, 

Their Distribution, 

Properties and Uses 

Reports of the Academy of 

Sciences of the Azerbaijan 

SSR 



Fl. 

Fl. Abkh. 

Fl. Almat. 

zapovedn. 

Tall, Alte. 

F1.Alt.i Tomsk. 

gub. 

F1l.Az. Ross. 

Fl. Evrop. Rossii 

Fl. Gruzii 

Fl. Kamch. 

Fl. Kavk. 

Fl. Man'chzh. 

Fl. Mosk. gub. 

Fl. Sev. Kraya 

Fl. Sakh. 

Fl. Sib. 

JF il. Silo, 1 Devlin, 

Vost. 

Fl. Sr. Ross. 

Fl. Talysh. 

Fl. Tsentr. 

Kazakhst. 

ipl, WOSE. JBNAe 

Ross. 

Fl. Yugo-Vost. 

BL Yugo-zap. 

Ross. 

Fl. Yur. bot. -sada 

Pl Zan sib) 

Gerb.donsk. fl. 

Gerb. Orlovsk. 

gub. 

Gerb. Ukr. fl. 

GRF 
Ill. Fl. Mosk. gub. 

Izv. AN SSSR 

Izv. Bot. Sada 

Izv. Bot. Sada 

Petra Vel. 

Izv. Gl. Bot. Sada 

Izv. Kavk. Muzeya 

Flora 

Flora Abkhazii 

Flora Alma-Atinskogo 

zapovednika 

Flora Altaya 

Flora Altaiskoi i 

Tomskoi gubernii 
Flora Aziatskoi Rossii 

Flora Evropeiskoi Rossii 

Flora Gruzii 

Flora Kamchatki 

Flora Kavkaza 

Flora Man'chzhurii 

Flora Moskovskoi 

gubernii 

Flora Severnogo Kraya 

Flora Sakhalina 

Flora Sibiri 

Flora Sibiri i Dal'nego 

Vostoka 

Flora Srednei Rossii 

Flora Talysha 

Flora Tsentral'nogo 

Kazakhstana 

Flora Vostochnoi Evropeis- 

koi Rossii 

Flora Yugo-Vostoka 

Flora Yugo-zapadnoi Rossii 

Flora Yur'evskogo botani- 

cheskogo sada 

Flora Zapadnoi Sibiri 

Gerbarii donskoi flory 

Gerbarii Orlovskoi 
gubernii 

Gerbarii Ukrainskoi 

flory 

Gerbarii Russkoi Flory 

Illyustrirovannaya Flora 

Moskovskoi gubernii 

Izvestiya AN SSSR 

Izvestiya Botanicheskogo 

Sada 

Izvestiya Botanicheskogo 

Sada Petra Velikogo 

Izvestiya Glavnogo Bota- 

nicheskogo Sada 

Izvestiya Kavkazskogo 

Muzeya 
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Flora 

Abkhasian Flora 

Flora of the Alma-Ata 

Reserve 

Altai Flora 

Flora of Altai and Tomsk 

Provinces 

Flora of Asiatic Russia 

Flora of European Russia 

Georgian Flora 

Kamchatkan Flora 

Caucasian Flora 

Manchurian Flora 

Flora of Moscow Province 

Flora of the Northern 

ASiciencoieyy 

Flora of Sakhalin 

Siberian Flora 

Flora of Siberia and 

the Far East 

Flora of Central Russia 

Talysh Flora 

Flora of Central Kazakh- 

stan 

Flora of East European 

Russia 

Flora of the Southeast 

Flora of Southwest Russia 

Flora of Yur'ev Botanical 

Garden 

Flora of West Siberia 

Herbarium of Don Flora 

Herbarium of Orel Province 

Herbarium of Ukrainian 

Flora 

Herbarium of Russian Flora 

Illustrated Flora of Moscow 

Province 

Bulletin of the Academy of 

Sciences of the USSR 

Bulletin of the Botanical 

Gardens 

Bulletin of Peter the Great 

Botanical Gardens 

Bulletin of the Main 

Botanical Gardens 

Bulletin of the Caucasian 

Museum 



Izv. Kazakhst. 

fil. AN SSSR 

Izv. Kievsk. Bot. 

Sada 

Izv. Obshch. 

lyubit. estest- 

vozn., antrop. 

i etnogr. 

Izv. Tadzhik. 

Bazy AN SSSR 

Konsp. rast. okr. 

Khar'kova 

Korm.rast. 

Estestv. senoko- 

sov i pastb. 

SSSR 

Lesn. zhurn. 

Mat. (dlya) Fl. 
Kavk. 

Mat. (dlya) fl. 
Sredn. Azii 

Nov. obozr. 

Ob. rast. Kievsk. 

uch. okr. 

Och. obozr.i fl. 

Karpat 

Ocherk. Tifl. fl. 

Opis. Amur. obl. 

Opis. ist.razv.fl. 

vost. Tyan!'- 

Shanya 

Opis. nov. rast 

Turk. 

Opis. nov. vidov 

@predaderai 

Kust. 

Opred. rast. 

Dal'nevost. kr. 

Opred. rast. Kavk. 

Opred. vyssh. 

Opred. (vyssh.) 
rasten. Evrop. 

chasti SSSR 

Izvestiya Kazakhstan- 

skogo Filiala Akademii 

Nauk SSSR 

Izvestiya Kievskogo 

Botanicheskogo Sada 

Izvestiya Obshchestva 

lyubitelei estestvo- 

znaniya, antropologii i 

etnografii 

Izvestiya Tadzhikskoi 

Bazy Akademii Nauk 

SSSR 
Konspekt rastenii okruga 

Khar'kova 

Kormovye rasteniya 

estestvennykh senokosov 

i pastbishch SSSR 

Lesnoi zhurnal 

Materialy dlya Flory 

Kavkaza 

Materialy dlya flory 

Srednei Azii 

Novoe obozrenie 

Obzor rastitel'nosti Kiev- 

skogo uchebnogo okruga 

Ocherki rastitel'nosti i 

flory Karpat 

Ocherki Tiflisskoi flory 

Opisanie Amurskoi oblasti 

Opisanie istorii razvitiya 

flory vostochnogo 

Tyan'-Shanya 

Opisanie novykh rastenii 

Turkestana 

Opisanie novykh vidov 

Opredelitel' derev'ev i 

kustarnikov 

Opredelitel' rastenii 

Dal'nevostochnogo 

Kraya 

Opredelitel' rastenii 

Kavkaza 

Opredelitel' vysshikh 

rastenii 

Opredelitel' (vysshikh) 
rastenii Evropeiskoi 

chasti SSSR 
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Bulletin of the Kazakhstan 

Branch of the Academy of 

Sciences of the USSR 

Bulletin of the Kiev Botan- 

ical Gardens 

Bulletin of the Naturalists’, 

Anthropologists' and 

Ethnographers' Society 

Bulletin of the Tadzhikistan 

Base of the Academy of 

Sciences of the USSR 

Compendium of Plants of 

Kharkov District 

Fodder Plants of Natural 

Hay Meadows and 

Pastures of the USSR 

Forestry Journal 

Materials on Caucasian 

Flora 

Materials on Soviet Central 

Asian Flora 

New Review 

Survey of Vegetation in the 

Kiev Educational District 

Survey of Carpathian 

Vegetation and Flora 

Survey of Tiflis [Tbilisi] 

Flora 

Description of the Amur 

Region 

Description of the History 

of the Development of 

Flora of Eastern Tien 

Shan 

Description of New Plants 

of Turkestan 

Description of New 

Species 

Key to Trees and Shrubs 

Key to Plants ofthe Far 

Eastern Territory 

Key to Caucasian Plants 

Key to Higher Plants 

Key to Higher Plants of 

the European USSR 



Perech. rast. 

Turk. 

Pochy. eksped.v 

bass.r.Syr- 

Dar'i i Amu- 

Dar'i 

Putesh. 

Rast.i fl. Karp. 

Rast. letn. pastb. 

Gandzh. 

Rast.res. Turkm. 

Rast. resursy 

Kavkaza 

Rast. Sib. 

Rast. Sr. Az. 

Rast. Zakasp. 

obl. 

Rastit. Kavk. 

Rastit. pokrov 
vost. Pamira 

Rastit. syr'e 

Kazakhst. 

Rastit. zapovedn. 

Guralash i 

Zaaminks.lesn. 

ugodii 

Rezul't. dvukh 

puteshevstv. na 

Kavk. 

Russk. Fl. 

Russk. lek. rast. 

Sbor, sushka i 

raz.lek.rast. 

Sorn. rast. SSSR 

Sov. Bot. 

Spis. rast. 

Tr. Bot. inst. AN 

SSSR 

ibie., 1BYeir, SSAcle 

Itre, 1Byor., Sacle. 

Yur'evsk. Univ. 

Perechen' rastenii 

Turkmenili 

Pochvennaya ekspeditsiya 

v basseiny rek Syr-Dar'i 

i Amu-Dar'i 

Puteshestviya 

Rasteniya i flora Karpat 

Rasteniya letnikh 

pastbishch Gandzhi 

Rastitel'nye resursy 

Turkmenii 

Rastitel'nye resursy 

Kavkaza 

Rastitel'nost! Sibiri 

Rastitel'nost' Srednei Azii 

Rastitel'nost' Zakaspiiskoi 
oblasti 

Rastitel'nost' Kavkaza 

Rastitel'nyi pokrov 

vostochnogo Pamira 

Rastitel'noe syr'e 

Kazakhstana 

Rastitel'nost' zapovednika 

Guralash i Zaaminskikh 

lesnykh ugodii 

Rezul'taty dvukh 

puteshestvii na 

Kavkaz 

Russkaya Flora 

Russkie lekarstvennye 

rasteniya 

Sbor, sushka i razvitie 

lekarstvennykh rastenii 

Sornye rasteniya SSSR 

Sovetskaya Botanika 

Spisok rastenii 

Trudy Botanicheskogo 

instituta AN SSSR 

Trudy Botanicheskogo 
Sada 

Trudy Botanicheskogo 

Sada Yur'evskogo 
Universiteta 
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List of Turkmenian Plants 

Soil Science Expedition 

to the Syr-Darya and 

Amu-Darya River Basins 

Travels 

Plants and Flora of the 

Carpathians 

Vegetation of Gandzha 

[now Kirovabad ] 

Summer Pastures 

Plant Resources of 

Turkmenia 

Plant Resources of the 

Caucasus 

Vegetation of Siberia 

Vegetation of Soviet 

Central Asia 

Vegetation of the Trans- 

caspian Region 

Vegetation of the Caucasus 
Plant Cover of the Eastern 

Pamirs 

Plant Resources of 

Kazakhstan 

Vegetation of Guralash 
Reserve and Zaamin 

Forest Lands 

Results of Two Travels to 

the Caucasus 

Russian Flora 

Russian Medicinal Plants 

Gathering, Drying and 

Development of Medicinal 

Plants 

Weed Plants of the USSR 

Soviet Botany 

List of Plants 

Transactions of the Botani- 

eal Institute of the Aca- 

demy of Sciences of the 

USSR 

Transactions of the 

Botanical Gardens 

Transactions of the Botani- 

cal Gardens of Yur'ev 

[now Tartu] University 



Tr. Byuro prikl. 

Bot. 

Tr. Dal'nevost. 

bazy AN SSSR 

Tr. Inst. nov. lub. 

syr'ya 

Tr. Nauk.-Doslid. 

Inst. Bot. Khar. 

Derzh. Univ. 

tr. ©bshchr isp. 

prir.Khar'k. 

univ. 

Tr.Obshch. sadov. 

v Odesse 

Tr. Odessk. obshch. 

sadov 

Tr. Peterb. 

obshch. estest- 

voisp. 

Tr. pochv.-bot. 

eksipeineresie 

upr. 

Tr.po geobot. 

obsled. pastb. 

Azerb. 

Tr.Odessk. otd. R. 

obshch. sadov. 

abse, fore sll, 1D 

(gen.i sel.) 

IETe 2 Ross. Obshch. 

sadov. 

Tr. SAGU 

Iie, SCENE. 

obshch. estest- 

voisp. 

Tr. Sil'sko- 

gospod. komit. 

bot. 

Tr.SPb. obshch. 

estestv. 

Trudy Byuro po prikladnoi Transactions of the Bureau 

botanike of Applied Botany 

Trudy Dal'nevostochnoi Transactions of the Far 

bazy AN SSSR Eastern Base of the 

Academy of Sciences of 

the USSR 

Trudy Instituta novogo Transactions of the 

lubyanogo syr'ya Institute of New Fiber — 

Raw Materials 
Trudy naukovo-doslidnoho Transactions of the 

instytutu botaniky Botanical Research 

Kharkivs'koho Derzhav- Institute of the Kharkov 

noho Universytetu State University 

Trudy Obshchestva Transactions of Naturalists' 

ispytatelei prirody Society of Kharkov 

Khar'kovskogo University 

universiteta 

Trudy obshchestva sado- Transactions of the Odessa 

vodov v Odesse Horticulturists' Society 

Trudy Odesskogo obshchest-Transactions of Odessa 

va sadovodov Horticulturists' Society 

Trudy Peterburgskogo Transactions of St. 

obshchestva Petersburg Naturalists' 

estestvoispytatelei Society 

Trudy pochvenno- Transactions of the Soil- 

botanicheskoi ekspeditsii Botanical Expedition of 

Pereslavskogo uprav- Pereslavl Administration 

leniya 

Trudy po geobotanicheskim Transactions of 

obsledovaniyam past- Geobotanical Investigations 

bishch Azerbaidzhana of Azerbaijan Pastures 

Trudy Odesskogo otdeleniya Transactions of Odessa 

Rossiiskogo obshchestva Branch of the Russian 

sadovodov Horticulturists' Society 

Trudy po prikladnoi Transactions of Applied 

botanike, genetike i Botany, Genetics and 

selektsii Selection 

Trudy Rossiiskogo Transactions of the Russian 

obshchestva sadovodov Horticulturists' Society 

Trudy Sredneaziatskogo Transactions of the Soviet 

Gosudarstvennogo Central Asian State 
Universiteta University 

Trudy Saratovskogo Transactions of the Saratov 

obshchestva estest- Naturalists! Society 

voispytatelei 

Trudy sil'skohospodar' - Transactions of the Botani- 

skoho komiteta botaniky cal Agricultural 

Committee 
Trudy Sankt-Peterburg- Transactions of the 

skogo obshchestva St. Petersburg Naturalists' 

estestvoispytatelei Society 
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Tr. Tadzh. bazy 

AN SSSR 

Tr. Tbil. bot. 

inst. 

tie. anjoytil., (ie Teswell)) 

bot. sada 

Tr. Turkmensk. 

bot. sada 

Tr. Turk. nauchn. 

obshch. 

Vest. Akad. Nauk 

(or AN) 
Kazakhsk. SSR 

Vestn. estestv. 

nauk 

Vestn. Ross. 

Obshch. sadov 

Vest. Tifl. bot. 

sada 

Visn. Kyyivsk. 

bot. sadu 

Trudy Tadzhikskoi bazy 

AN SSSR 

Trudy Tbilisskogo botani- 

cheskogo instituta 

Trudy Tbilisskogo 

(Tiflisskogo) botaniche- 
skogo sada 

Trudy Turkmenskogo 

botanicheskogo sada 

Trudy Turkmenskogo 

nauchnogo obshchestva 

Vestnik Akademii Nauk 

Kazakhskoi SSR 

Vestnik estestvennykh 

nauk 

Vestnik Rossiiskogo 

obshchestva sadovodov 

Vestnik Tiflisskogo 

botanicheskogo sada 
Visnyk Kyyivs'kogo 
Botanichnogo Sadu 

Vyzn. (or Vznachn.) Vyznachnyk roslyn URSR 

rosl. URSR 

V obl. polupustyni 

Yadov. rast. lugov 

i pastb. 

Zam.po sist.i 

geogr.rast. 

Tbil. bot. inst. 

Zam.po fl. EL'T 

Zap. Kievsk. 

Obshch. E'stestv. 

Zap. NOVOROSS. 

obshch. Estestv. 

Zap. Russk. geogr. 

obshch. 

Zhurn. Bot. 

obshch. 

Zhurn. opytn. 

agron. Yugo- 
Vost. 

V oblasti polupustyni 

Yadovitye rasteniya lugov 

i pastbishch 

Zametki po sistematike 

i geografii rastenii 

Tbilisskogo botaniche- 

skogo instituta 

Zametki po flore El'tona 

Zapiski Kievskogo obshche- 

stva estestvoispytatelei 

Zapiski Novorossiiskogo. 

obshchestva estestvoispy- 

tatelei 

Zapiski Russkogo geogra- 

ficheskogo obshchestva 

Zhurnal Botanicheskogo 

obshchestva 

Zhurnal opytnoi agronomii 

Yugo-Vostoka 
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Transactions of the 

Tadzhikistan Base of the 

Academy of Sciences of 

the USSR 

Transactions of Tbilisi 

Botanical Institute 

Transactions of the Tbilisi 

(Tiflis) Botanical Garden 

Transactions of the 

Turkmenian Botanical 

Garden 

Transactions of the 

Turkmenian Scientific 

Society 

Bulletin of the Academy of 

Sciences of the Kazakh 

SSR 

Bulletin of Natural Sciences 

Bulletin of the Russian 

Horticulturists' Society 

Bulletin of Tiflis Botanical 

Garden 

Bulletin of the Kiev 

Botanical Garden 

Key to Plants of the 

Ukrainian SSR 

(In the) Semidesert Region 
Poisonous Plants of 

Meadows and Pastures 

Notes on Taxonomy and 

Geography of Plants of the 

Tbilisi Botanical Institute 

Notes on the Flora of Elton 

Reports of the Kiev Society 

of Naturalists 

Reports of the Novorossiisk 

Society of Naturalists 

Reports of the Russian 

Geographical Society 

Journal of the Botanical 

Society 

Journal of Experimental 

Agronomy of the 

Southeast 
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