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KARL HEINZ RECHINGER (1906-1998)

Kiurl Heinz Rechinger wios bom on October 16, 1906 at Vienng | Austria).
He wus the only son of Dr. Kurl Rechinger and Rosa Elicabeth Rechinger née
Fuvirger, His futher wis also o plant wdonomist.

The ponapal focus of K.H, Rechinger was fhoro witing, He was the author
of Flom Acgnen and founder and ediwr of "Florn Traniea”, In 1929, Rechinper
sturted to work us un unpaid volunteer in the Department of Botny at Nutuml
History Museum of Viennu,

Hie hus collected plunk in wll five continents, muinly in the Balkin Peninsula
ind south west Asin, During 1930-36, he hod excursions in south of Europe in
Croatin, Daimatin, Bulgadn, Greece, Muocedoniy and Ty, Rechinger wits promoled
Droctor of Philosophy on May 15, 1931 in Vienmuy University, In 1927, he <t ont his
first gredl bolanical excursion 1o Gregce.

Rechinger hud ten expeditions during 193777 in "Florg lrunicn” aren His
first vovige o lmn was in 1937, before Wodd Wor 1L by fnvilaton of
D Erwin Giubi, Professor of hotuny in Agriciliond College of Kury.

In Murch 193K, Austrin was oceupied by "Deutsche Wehmmacht”, During the
ocetipution of Austrin by Nazt invaders (very severe und terrible time), Rechinger
finished the manwscript of his "Flom Aegues”. AL the time he continued the
wentification of lanian planes collected by him ut 1937, and  published  his
“Ergebnisse einer hotanische Reise nuch dem Lean”.

During early 1948, Rechinger received o visit from Dr. A AL Az, culoamd
dttache of lmn in Vienno, Dre, Avied encouoniged Rechinger W visit Lrin dgdin,
Therefore, Rechinger's second expediion o Newr Bust was aecomplished in the

sume year, Dr. B Esfindiun wis o et as host for the Rechingers (in this expedition,
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Dr. Fridy Wechinger, his first wife secompanied him), ln lran, E Bsfandiar,
P Aellen and A Munochehri aecompanied Rechingers in the excursions,

In 1955, Rechinger wus uppointed us Director of Department of Botny in
"Mutural History Museum® of Vienna. In 1956, he wecepted an appointment us
visiting Professor it *Boshdud University', where he laid the foundation of the
“University Herharinm” (BUH), He left Viennn on October 3, 1956 accompanied by
his second wife Wilhelming Rechinger née Goedermuns, They stiuyved ci, onbe year in
Lrug) und collected plants from lragi Kurdestin, in Flora Iranico aren In October 3,
1957, they retrned o Vienn. In 1961, he was elecied as "Brster Director” of the
Natumd  History Museum. o 1962 und three yeir later in 1965, he visited
Afshunistan and Pakistan s well. In December 1963, the first "Lieferung” of Flora
lrunica (Arnceue) wis published. In 1967, he had o further expedition. accompanied
by Wilhelming and their children Lilian and Bjiirn o Alghanistin. Béchinger retired
hy the end of December 1971,

Réchinger's expedition o lmn in 1971, 1974-75 und 977 were performed in
differcot regions of the country: 1971 (in Arerbaijon and Kordisiun), 1974 (Centil
Dresert und Lorestun), 1975 (Tounin protected ared in Central Desert) and his lust
expedition in 1977 { Baluchistun),

Prof. K.H. Rechinger died in December 30, 1998, aged 92 in g hospital at

WVienm, He wis burded in the fumily tomb in Viennn "Zentnuline dhof”.

Editerial Board

RN ]
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TYPE SPECIMENS COLLECTED BY
K.H. RECHINGER IN "FLORA IRANICA" AREA

M. IRANSHAHR
lrnian Research Instioate of Plant Protecoon, Tebran, Iran

Kaurl Heine Rechinger. during his botaniead tours 0 "Flora Iranea” area hos
collected 566 wvpe specimens which are kepr in "W Herbarum of Natrl History
Museum, Vieonw, Some isotypes are deposited 1o following Herbana: B BG, BM,
E G IRAN, K. KUH. LD; M, TARL TUR. WU and ZT. The number of types are
distnbuted as follows m Flora lumea area: Afghamistan 195, Tran 266, [ag 64
Pokistan 4.1,

The names of plant fumifies as well 15 the type nomes are armnzed on

wlphabeneal orders:

Gymnospermae
Ephedroceae
Iy  Ephedra holopere H RiedL Lran: Rech. 5351

Angiospermae-Monocotyledonae

Graminene

2y Agropyron podperae Nabe, var, velutmem Melderss, Irog: Rech [0815,

3 Agropyvron stenostachyvim Melderts, Afghanistan; Rech 32251,

4y Elymuey paboanns Cliss, var, sacarilis Meldens, Afghomstun: Rech, 182440

5 Chrysopats microcarpa Pilger var, pubescens Bor, Afghumstun; Rech, 31363,

()] Chrysopars rechingen Bor, Alphunisun, Rech, 37277,

Juncaceae

Ti Eleochary palustets (L) Roemer & Scholtes, sohsp, iranicg Kukkonen,
Pukistun: Rech, 30668,

B wncws heldrerchianns Morsson, subsp, erfentalis Snog. Irun: Reeh, 32735,

9y wncws rechingen Snog. Alvhanistun: Rech: 37174:h.

1y Schoenoplectis rechingern Kukkonen, Pakistan: Rech. 30675,
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Liliaceae

LLy Al caredi-hearici Wendelbo, Afehanistun: Rech, 35053,

12y Alfium chorotepalim Wendelbo, Afghunisian: Rech. 35864,

L3y Alfier foremm Wendelbo, Pakisian: Rech, 300491,

14y Alfiwer fonandnem Wendelbo, Afehanistun: Rech, 35015,

15)  Alfiuenr longicolfum Wendetho, Afghanisian: Rech, 34761,

[0y Alfiwm oreophifoides Regel, subsp. Salangenve Wendeltho, Afchamistin
Rech. 37501,

E7y  Alfiem trachveadeum Wendelbo, lmg: Rech, 191,

I8)  Eremurus rechingeri Wendelbo, lnyg: Rech, 15436,

19y Glagea anomyme Rech, L, Lon: Rech, 27133 (isoty pus).

) Gagea chloronenra Rech, [ Alghanistun: Rech. 37535,

Typhaceae

21 Tipha albida H. Riedl, Afehonisian: Rech. 35322

Angios permae-Dicolyledonae

Apocynaceae

23y Nerum ofeander L., subsp kurdicym Rech, U, lng: Rech, 12141

Asclepiadaceae

2%y Cvnanchum cardiosrephonum Rech. £ Afohonistun: Rech, 35614,

24y Vinceroxicum cardipgiephannm (Rech, £) Rech, [, Afghunisiun: Rech, 35614,

Berberidnceae

25y Berberivkhorsanica Browice & 1. Zielinski, lun: Rech, 3253,

Boraginaceae

26)  Heliotropinm gypsacenm Rech, [0 & H. Riedl, lun: Rech. 14951,

2N Heliotropiwm Hhyberianum Rech. [ & H. Riedl, Pokisiin: Rech, 19368,

28y Heliotropiwm mudeiflormm Rech, £, Aell, & BExfind., Iran: Rech. 4006,

29y Heliotropinm nodufosum Rech, L, Aell. & Bsfond, Iron: Rech. 39499,

3 Heliotropium olfganthem Rehd, Aell & Esfand,, Tmn: Rech, 3914},

I Heliotropium rechingeri H, Riedl, Pakisiun: Rech 2050

32y Heliotropium remotiffornm Rech, £ & H. Riedl, Pakistan: Rech. 279490,

33y Heliotropium serpeminicum Rech, C Tun Rech, 1318,

34y Heliotropinm serpentimicum Rech, L var. drachverelim Rech, [ Irin: Rech,
1586,

35 Heliotropium taftanicem Rech, 0 Aell. & Bsfind., Trun: Rech, 4158,

360 Heliotropim wloplivllum Rech, {0 & H. Riedl, Pakistin: Rech, 29487,

37 Lindefofto micrantha Rech, [ & H. Riedl, Afehonisian: Rech. 17378,

38 Mattiasirum erista-galll Rech, [& H. Ricdl, Irin: Rech, 4502,

30 Martfesfriem cvioglossoides Rech, [ & H. Riedl, Afehuniston: Rech, 17688-h

MYy Martiosiram densim Rech, £ & H, Riedl, Leug: Rech, 128081,

410 Mattiostrem floviflorum Réch, [ & H. Riedl, Afehonisin: Reth. 185446,

42y Mattiosirim formosum Rech, [ & H. Riedl, Afghunisiun: Rech. 31422

43y Mamigstrum pofvanthem Rech. £ & H. Riedl, Afehunistan: Rech. 1TO8E.

44y Martiautram pyvgmaenm Rech, [ Llrun: Rech, 6022,

45y Mamigstrum sessiliflorum Rech. {0 & H. Riedl, Alghonisiun Rech. 173583,

46)  Martiastram sulscoposym Rech, £ & H. Riedl, Afehonistan: Rech. 16826,

47y Moltkia gypsacea Rech, L, lin: Rech, 2795,

48)  Myosotis afbicgns H Riedl, Pokistan: Rech, 30826,
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49y Myvoseris kuedice H, Riedl lrog: Reche 1E7SH,

Sy Ompludlodes feteropfopily Rech, £ & H. Ried], Pukistan: Rech, 19442

S1) Ownesma gandfficem Rechl £ & H. Riedl, Irag: Rech, 11205,

521 Paracarvem serpentinicem Rech, £ & H. Riedl, Alghanistin Rech. 31459,

53 Pervcaryum stellarm H Ried!, Pukisun: Rech, 28434,

541 Trichodesma bamianicnm Rech, [ & H. Riedl, Alghanesn: Rech, 18392

S5)  Trichedesma longipedicellatym Rech. [ & H. Riedl, Pukistun: Rech, 27760,

A6 Trichodesma macrocarpim Rech, 1. Aell, & Bafand,, Irun: Rech, 3321,

Campanulaceae

8T Aswmenmn muzandecanicum Rech., L, lan: Rech, 6533,

58)  Campanulo Hermanii Rech, { Drin: Rech. 47403,

59 Campanulo kermanica (Rech, L, Aell & Ecfund, ) Rech, (., Imn: Rech, 3730,

o)) Campanulo bhorasanica (Rech, [o& Aell ) Rech [ Trin: Réeh, 4485,

6l)  Campanulo polvelads Rech, [ & Schimio-Ceeika, Afohunistun: Rech,
LR756. '

62} Campanulo schimaniang Rech, [ Afghunisiun: Rech, 35698,

Caryophyllaceae

63y Acanthophvllum clforolencum Rech, 1. & Aell, lrun: Rech, & Aell, 4979,

6d)  Acanthophvllum kabulicem Schimon-Creka, Alghunistin Rech, 31064,

655 Acanthophvllum fedusenfum Schimun-Czeikn, lean: Rech, 42347

661 Ankyropetalum gypsophilodfdes Peozl, var, viscosum Bokowdah, lrog: Rech,
L1265,

671 Arenaria globuliflorm Rech, £ Afehunisiun: Rech, 32318,

681 Arenaria serpllifolio L, vie, macrosepoala Rech, L, Trun: Rech, W1

oY) Digmthny binalidensis Rech, L, Tun: Rech, 56272

Ty Diamthus erindtes SM subspkermanensis Rech. U Iriin: Rech. 3827,

71 Diamthus longivaginatuy Rech [ Lran: Rech, 427690,

72y Diamthus nongarfeions Rech, U, Alphunisiun: Rech, 32455,

73y Diamthuy orfentalis Adums in Weber & Mohe, subsp. gorpanicnus Rech. [
lrun: Rech, 32444,

Ty Diuplhanoptera Eiorasanica Rech, [ Iran: Rech. 1515,

75 Diuplanoptera stenocalveine Rech, {0 & Sthimuon-Creikiy, ran: Rech, 32881

700 Crypaophiln bozerganica Rech, [ Tran: W Rechinger in Rech, 43961

T Giypsophila lefocleda Rech, [ Trun: Rech, 47263,

TRy Crypmophila mvatantho Rech. [, Afghaniston: Rech. 36812,

79y Grypsophila mucronifolis Rech, L, Iran: Rech, 1239,

By Ghvpsephile peendomelampoda Gauba & Rech, £ Rech, [, Tun: Rech,
1055,

By Grvpsophile wilhelminge Rech, [, lrun: W, Rechinger in Rech. 43962

82y Crvpsophiile xanthiochionn Rech, L lnm Rech. 5836,

B3 Mesostemmg ketsefivannm (Fenzd in Boiss.) Vved., subsp. acrawmum Rech,
[ Aflghanistun: Rech. 16831,

B4  Mesostemma kotsehvanum (Fene in Boiss)) Vved., subsp. afehimic um Rech.
i, Afghinistun: Rech, 177510,

BS)  Mesostermmy kotsehivanpem (Fenel in Boiss)) Vwved., subsp. maciocladum
Rech, £, Avhanistan: Rech, 32000,

B Mesostemmg perfoliatum (Rech £ Rech, £, Alehinicsian: Rech. 36347,

B7)  Minuartia elloroscioda Rech, £, Avhimistan: Réch, 37451,

i
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881 Pentastemonodisons monocfdammydens Rech, £, Afghunistun: Rech [7834,

A9 Sapenarid makranica Rechl [, Pukistin: Rech, 28265,

WY Sapenaria polvplodlfe Rechl £, Afghanivian: Rech, 17427,

91y Sapenarid stencpetalo Rech, , Afghunistin: Rech. 33882,

92y Sapenarid subrosulars Rech. §, Pakistun: Rech. 29886,

93y Silene austro-iranica Rechl £ Acll, & BEsfund, Tn: Rech., Aell, & Esfund,
A386,

9d)  Silene caroli-henrici Melte, Tran: Rech. 47518,

95y Silene commelinifplia Boiss,, vor. ovatifolfs Meltz, lran: Rech, 48535,

G96)  Silene punrensis B, Fedisch,, subsp. piveiffans Rech, & Melte, Afehonismn
Rech, 31574,

97y Silene salungenyis Melte Alghanisuin Rech, 37486,

98y Splaerocoma ancheri Boiss, var reclingeri Chuudhrd, Pakision: Rech,
27004,

Cheopodiaceae

909y Anahasiy lochnamtho Acll, & Rech, 1 Teong: Rech 5159,

L Anthochiamys multinerviy Rech, € lean: Rech. 1960,

LM Chenopodinm foliosum Aschers . subspoanontanum Uptila Inin: Rech, 6046,

Compositae

102y Achilfea bibersteinti Alan. x A nobilis L. subsp. neifreichii (Keener)
Formunek: A, x fuber-morathi Rech, £, lnm Rech, 570235,

103)  Anthemis alttssima Lovir, discofdea linshuhr, lnn: Reth, 52356,

L4y Anthemis atrepatne lnnshobr, I Rech. 41648,

105} Anthemis ausiro-franica Rech, 0, lein: Rech, 31749,

106 Anthemiy gracifiy Lennshahr, Teon: Rech 47304,

W7y Anthemix hompinensiy lmnshohr, Lowg: Rech, 958().

L) Anthemis kandoharica Transhabr, Afehanision: Rech. 35302,

Ly Anthemis mivhevdan leanshahe, ran: Rech, 3305,

L10)  Anthemix moghanica lnnshobr, I Rech. 40203,

LLEY  Anthemis teivmfeteii (L) ALl subsp. decumbeny leunshahr, ean: Rech, 40641

L2} Anthemis trumfertdi (L) ALL subsp. dorassanica (Rech, ) leinshohe, Lo
Rech, 1502

LL13)  Armctvlis arabico Rech, L lnwg: Rech, 9414,

L4y Carthamus curdicns Hanelt, leog: Rech, 10731,

L15)  Centuyrea alvewole Rech, U T Rech, 9681,

L6y Centrea ancherd (DC,) Waoagenite, subsp. indistinete Wogenite, Irin: Rech,
4R0dS. '

L7y Centuren aziziona Rech, L, Trun: Rech, 6376,

L18)  Centrea paloctochron Rech. € lrun: Rech. 1633,

LWy Centuyrea imtricara. Boiss, subsp. Lermanshahensds Wugenite, lrun: Rech,
ldall,

1200 Centyrea bandavanensiy Wogenite, lran: Rech, 6316,

121} Centurea lochnopuy Rech. [ lean: Rech, 1244

122)  Centurea ochrocephiofy Wagenite, lrun: Rech, 48965,

123) Centures pseudoscabiosq Boiss, & Bahse, subsp, amate Wagenite, Loy
Rech, 486749,

124 Centuwrea prevocanda Trauty . subsp. Iranica Wugenite, Iram: Rech. 14746,

125) Cephalordneling rechingerianuy Tuisk Lrug: Rech, 10386-0,

o
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126)  Cirsfrem carduchornm Petnde Trug: Rech, 11330,

127} Cirstren hvgrophilom x ofvalfanan; © x mazonderanicnm Pelmk, leun: Rech,
6294-¢,

128} Cirsium iranicum Petmk, lrn: Rech. [4885,

129)  Cirstum fragense Perak, lmg: Rech, | 080,

LAY Crestum swartcum Petrak, Pokiston Rech, 19417,

L3} Coysinfe acanthopivsg Reche 1 Teayg: Rech, 10922,

132) Coysinfy aerinfg Boiss, subsp fvachvpdflo Rech, L Afghonisin Rech.
19343,

133) Conxindg afgurding Rech, U, Trag: Rech, | 1465,

134 Consing ammoplifo Rech [, Afghunisiin: Rech, 3730,

135) Conxindg araneotexta Rech, [ Afehunisiun: Rech, 18862

136) Conxindg hijarensis Rech [ Trun: Rech 42478,

|37y Consinig chaetolepis Rech, (L, Afehinistun: Rech, 9096,

138) Conxindg erzpo X gmelini; Chamarbundensis Rech. [ lnin Rech. 6435,

139)  Conxindg erzpa X aphoerocepldy: C livhbrda Rech, 1 Tmn: Rech, 6457,

40 Consinig decrmibeny Rech, L, Tran: Rech, 603,

[ Consinda esfandiond Rech, § & Aell, run: Rech. 5426,

142y Consinig enchlora Borom, & Rech. £, lun: Rech, 1454,

143)  Conxindg fobrormm Rech, 0 Loan: Rech, 36129,

144y Conxintg phorana Rech, (., Afohuniston: Rech, 8915,

145) Conxindg glavcopsiy Bornoe & Rech, L, lran: Rech, 1969-4,

146) Conxindg gietters Rech, [ Alghanisinn Rech. 16443,

147y Conxinta hedeei Reth., £, Afehanistiun: Rech, 16354,

148)  Conxindg feterodoba Rech, (., Alghanistun: Rech. 16516,

149  Conxindg infunditmfaric Rech, L, Afghunisian: Rech, 18997,

1500 Conxindg invigniy Rech. [ Adghunistun: Rech, 36810,

151} Conxindg iy Rech, [, Afghanisiin: Rech, 317149,

132) Conxinia irritany Rech. [, lrun: Rech. 3955,

1533) Conxindg kataghanica Rech. £, Afohunistun: Rech, 375135,

1534} Consinia kirvindica Bornm, & Rech. [, lran: Rech, 2136,

1535) Conxintg leptomera Rech, [, Afohumistan: Rech. D06,

156) Consindg Henosissima Reh S, Iron: Rech, 55857,

157} Conxindg malacophylfo Rech, 1, Alghunistin: Rech. 18794,

I38) Consinig meshhedensis Bornn. & Rech, [, loun: Rech. 1567

1539) Conxing miffefonrans Rech, [, loine, Rech, 43032,

I60)  Consinda miserabilfs Reth. £, Alghanistun: Rech, 1909,

61} Consinigg mutehenyiy Rech, £, lran: Rech, 46787,

162) Consinig nekarmanica Rech L, Lriun: Rech, 5820,

163) Conindg pagumanensis Rech, £, Adghinistun: Rech, 19027,

Iod)  Consindg porpliveostephong Rech, L, Afahinistan: Rech. 31311,

163)  Consintg gandiffee Rech, 0 Lrog: Rech. 11003,

166) Copsintg garehbilensly Rech, £, leun: Rech, 52908,

167y  Copsinta malacophyvifa Rech £, Afehunisian: Rech. 18794

168 Consinfg meshhedensiy Bornm, & Rech. (1 Iun: Rech. 1567,

169)  Copsinta miffefonrana Rech. [, Il Rech. 43052,

170Y  Copsinta miserabifis Rech, [ Afghanistan: Rech, [9008,

171} Consinfd mutehensis Reeh [, lran: Rech 46787,
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172)
173)
174)
1751
176)
177}
[78)
179)
50
PSS
FR2)
I53)
P4}
I55)
F56)
EET)
58)
FE9)
190
191}
192}
193)
94}
1935)
196}
1973
198)
TR
20NN

20k

202)
203)
204
205)
26}
247y
28
204
2109
211
213
213)
2144
215)
216}
217)

Coysini nekarmanica Rech, £, Lran: Rech, 5820,

Cotgsinfel parjumonenyis Rech, €, Afghunisiun: Rech. 19027,

Cetys inin porphyvrostephana Rech. L, Afghanistun: Rech, 31311,

Cotys fnin qandilica Rech 1. leag: Reche 11003,

Cotsinfe garehbifensis Rechl £, leun: Rech 52908,

Cotgsinfel guettenvis Rech, £ Pakistan: Rech, 290356,

Cotgsinfel raphiostegra Reche [ Trune Rech. 51741,

Cotsinfel rechimge rae Bornme, [eun: Rech, [927,

Consinig rhobdodes Bomm. & Rech, [, lmn: Rech, 1951,

Conxintg mdiy Rech, (, Alvhanistin: Rech. 162340,

Conxintg sabzevarenyiy Rech. £, lrun: Reth, 53664,

Conxintg safungenyiv Rech. L, Afghunisiun: Rech. 31304,

Conxintg sardashitensey Rech, [ Iron: Rech, 49113,

Conxintg shofirextanica Rech, [, Afehunistan: Rech, 36730,

Consinig shohvarica Rech, L, Tran: Rech, 5996,

Conxintg shorfughenyiy Rech. £, Afghanistun: Rech, 55734, G.

Conxintg singuloris Rech, (., Afghunistan: Rech, 17781,

Conxintg striterolepis Rech, [ Iran: Rech, 43086-b.

Consinig tenniramula Rech, [, lron: Rech, 47 144,

Conxintg trachyplivilorie Bormm, & Rech, U, Trun: Rech, 1520,

Conxintg tricolor Rech, £, Afghanisiun: Rech, 15904,

Conxintg trinenss Rech, U, Afehomstn Rech, 35080,

Conxintg withelminae Rech, { rnn: W, Rechinger in Rech, 41757,
Crepis kurdlice Rech. £ lg: Retch. 11128, '

Crepis suncta (L. ) Babeock, subsp. azerbaijonica Rech, L, Irun: Rech, 39958,
Crepis suncta (L. ) Babeock, subsp. franica Rech. £ Loun: Rech. 31248,
Echinops amoenus Rech, [, Ing: Rech, 10732

Echinops arachniolepis Rech, L, lamn: Rech, 1420,

Echinops armutus Boss, & Hivsskn, var, eryptadenns Rech, L lrag: Rech,
RN,

Echinops armatuy Boiss, & Hiwsskn., var pappifoses Rech, 1, lrog: Rech,
HUGE, '

Echinops elbursensis Rech, €, Iran: Rech, 6724,

Echinops fancicolis Rech, [, Irug: Rech, 11267,

Echinops ghoranus Rech, [, Adghimistun: Rech, 19165,

Echinops holplencns Rech, L, Afghunistun: Rech, [RE33,

Echinops keredjensis Reeh, [, Iran: Rech. 6656,

Echinops mosulensis Rech, 1, [rg: Rech. 197K,

Echinops pachypliviing Rech, [, Inn: Rech. 14582

Echinops rectangulary Rech, [ Teag: 11276,

Echinops regivtanicns Rech. £, Alghunistun: Rech, 35266,

Echinops sulaimant Rech, L, Pakistiun: Rech. 29994,

Echinops tennisectus Rech. 1, Inig: Rech, YT 14

Erigeron qeer L subsp, arctophilus (Rech_ )y Rech, I, lun: Rech, 6137,
Erigeron qeer L subsp, phaeocephaluy Rech. f, Afehunistin: Rech. 183849,
Erigeron anisopivllny Rech. [ Pakistan: Rech, 19433,

Erigeron cedierornim Rech [ Pukistun: Rech. 30633,

Erigeron plesiogeron Rech { Alghonistun Rech. 32316,
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218)

21493
220
221
2223
223
224)
225)
226)
227
228)
2249)
230
231
231
233)
234
FEL]]
236}
237
235)
2349y
24101
241
242)
243)
244
245)

246)
247
248)
24409
2500
251
252)
253)
254
25%)
256)
257)
258)
254)
2601
261
262y
263)

Hegeroderis  pusilla (Boiss.) Bois., vur.  gvmmocephals Rech, [,
Pukistun: Rech. 28925 pp.

Hieravium kandawanicum (Rech, £ & Zahn) Rech. . Iran: Rech. Y54-h,
Jurinea kopeenyis Rech, 1, lran: Rech, 1653,

Jurinea shatrestaniva Rech. ., Afghanistin: Rech. 36553,
Karvandoring aphvlla Rech, €, Irun: Rech, 3064,

Koelpinia chivvoglochis Rech, ©, Trng: Rech, 8728,

Lapnarea platvplvlla Rech. 1 Afehanistan: Rech, 35281,

Leomtedon hispidies L. mazanderanicns Rech, L, lran: Rech.. 2030,
Leontodon stenncaluthing Rech, L, loun: Rech, 6162

Pentanema nematolepis Rech, L, Afehinistan: Rech, 34991,
Pentanema prasinwmm Rech. £, Afeghunivtun: Rech, 17586,

Phagnalon pvenopfvflon Rech, [, Pakisiun: Rech. 29452

Pyvelrogeton acllenii (Rech () Grerson, loin Rech. & Aell. 5133,
Pyvehrogeton shahrestanions Rech, £, Alehanismn Rech, 36736,
Pievix atrigost MUB subsp, kurdica Lock, Trog: Rech, 1280,

Pievix atrgost MUB subsp, macrommicha Lack, Tran: Rech, 49503,
Searioly fencoclada (Rech, U & Tuisl) Tuisl, Afghumisn, Rech, 19074,
Seleromehis polyspheera Rech. [, Afehonisian: Rech. 36811,
Seleromehis feproclodn Rech, £, Trun: Rech, 56215,

Seorzonera helodes Rech, L Tran: Rech. 47666,

Seorzonera kandavanica Rech, [, Tran: Rech, 48310,

Seorzonera koelpiniotdes Rech, U, Pakistan: Rech, 20829,

Seorzonera longipapposa Rech. [ Afehanistun: Rech, 35489,
Seorzonera meshhedensis (Rech, L) Rech. [, Lrun: Rech, 1504,
Searzonera microcalathio (Rech, () Rech, [, Imn: Rech, 1535,
Seorzonera muctds Rech, [, Acll. & Exfand., Iran: Rech, 3052-h.
Seorzonera tenay Rech, 0 Imy: Rech, 11572

Senecio popfsenii O. Hoffm,, subsp. Hiorassanicns (Rech, [ & Aell) B,
Nord., Tran: Rech, 4439,

Steptonrhamplioes pumilny (Rech, [ & Tuish) Tuist, Afghonistun: Rech, 17862,
Tangeetmy budpnrdense (Rech, 1) Tevel, Lrun: Rech FRS().
Tanpcetnm salsyginenm Podl,, lrun: Rech, 40536.

Taravacym aze vhaifangum v 8. Lo Rech, 39977,

Taravacum belizndicem v S, Mghunistun: Rech, 361010

Taravacym hvdvophifum vS | lran: Rech, 51245,

Torexacum franicum v 8., Lrun: Rech. 5061,

Taravacym kabilense v 5., Afehuniston: Rech 33646-0.

Tourexacnm kalchainum v.5., I Rech, 39237,

Taravacym neo-spurinm v .5 Log: Rech, 11891,

Tarevacwm poallidipupposum v 8, Afghunistun: Rech, 18342,
Tarvvacnm psewdo-calocephodum v 5, lrin: Rech. 4811

Tureoactim pae pdo-dissfmile v S, lim: Rech 4328,

Tureraetim pae ido-wallichii v S, Alghoniston; Rech 3544 1
Tureoraeim purptirel-pe tiedargm v 8. Lun: Rech. 5086 p.p.

Twraracium rechingerd v.5., Inin: Rech.

Tureoraeim rube ruliforme v.8. Lean: Rech 399760

Twraracim spinglosum ©.8_ Lrun; Rech, 957D,
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264 Tragopogon balhtianens Rech, C, oo Rech, 47225,

265) Tragopogon reclingeri Ownbey, Lrag: Rech, 1844,

266) Tragopogon vaginatuy Ownhey & Rech. €, Irag: Rech. 10571,

Convolvulaceae

267) Comvehdus arevrmcanthns Rech, . Aell, & Bsfand., lran: Rech, 3228,

268) Comvehdus exvphyllng Bois, subsp, cateniflonmes Rech, L. D Reche,
UHa9,

Crassulaceae

2690 Pyendosedum acwiisepalum Jynsson, Alghanistin: Rech. 18874,

2900 Rewwloria  adenotricha (Wull  ex Bdgew,) Junsson, subsp. fnearfolia
Jinsson, Afghunistun: Rech 1H551.

271 Reswlaria pechingeri Jansson, Tog: Rech, 11883,

Cruciferae

292y Aethionema trinervinm (DC) Boiss, var, gpterocarprm (Rech, 0 & Aell)
Hedge, lrun: Rech. 5063,

273y Aldvssum penfwinense Dudley, Trug: Rech, 10446,

294y Adyssiem polyelodum Rech. £ lrun: Rech. 6519,

278) Arabis vimarem Rech, (L Imn: Rech, 6469-¢

296)  Citharelomu registanicnm Rech, [ Afshanistin: Rech. 346356,

277 Erywimum acrptenum Polutschek & Roeh (., Afohinistan: Rech, 351949,

2780 Erywimym ghaznicym Cullen & Rech [ Afghamisimn: Rech. 17765,

299 Evvwimum macrospermum Cullen & Rech, [, Alghunistn Rech. 231

2800 Ervyvimum myristanicem Polytschek & Rech. £, Afehunistun: Rech, 33452,

281 Erywimum splangense Polutschek & Rech. £ Afehonistun: Rech, 31733,

282)  Fibigia compacta Rech. £ Afohunistun: Rech, 37400,

283)  Graellyio inregrifolio (Rech. £ Rech. £ Iriin: Rech. 1710,

2840 fautrs pachvearpe Rech, £ Aell. & Bafand.. Imn: Rech, 3789-a

2830 Korfea altimurang Rech, £ Afehuniston: Rech, 318435,

286) Korfea flexnogg Rech, €, Alghanistun: Rech. 18027,

287 Korfea ghorana Rech, (. Afvhanistin: Rech. 18866,

2880 Marthiofo ghorana Rech, 1, Alghunistin: Rech, 19054,

289y Marthiofo graminea Rech, [, Afghunisiun: Rech. 17518,

2000 Matthiolo macranica Rech, [, Pakistin: Rech, 301011,

201 Marthiofo tenera Rech, [, Afehumiston: Rech. 31972,

202y Sisvnbrium ganbae Rech, L8 Bormn,, ran: Rech, (syatypi) 304, 1176,

293)  Sisymdbrinm integerrimum Rech, €& Aell, lran: Rech, 4521,

2040 Sterigmosteninm rhodanthium Rech, [, Acll & Esfand., lrmn: Rech, 3140,

Dipsacaceae

205)  Presocephalus gedroviocus Rech. £ Aell, & Exfund., lrun: Rech, 4225,

206) Scabivsa deserticofa Rech, [, Trug: Rech, 12806,

207y Scabivsa letcactts Pateak, Img: Rech. 9691,

Euphorbiaceac

20980 Androchne merxmbllen Rech. ) Lmin: Rech. 47403,

200y Euphorbia gellenil Rech, £, un: Rech, 4759,

300)  Euphorbia pedrosiaca Rech, © Inie Rech, 4074,

301y Euphorbia gvpsicola Rech, & Aell, Trun: Rech 2791

302y Euphorbia megalocarpa Rech, 1, Adghunisiun: Rech 19064

303y Euphorbia mudtifurcaia Rech. ) Aell & Esfund, Lmn; Rech. 42200

I
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Frankeniaceae

30y Frankenia bucharieq Basl subsp, kabsdenyis Chrtek, Alghanisian: Rech,
16888,

Fumariaceae

305y Corvdalis erffithii Boiss, subsp. selangenvis Wendelbo, Pakisiun: Rech,
31547,

6 Crvetocaprios chasmophviicns Rech {1 Alghanmsim Rech. 35122

Geraniaceae

37 Geraminm swatense Schinbeck-Temesy, Pakistun: Rech, 19566,

Hippocastanaceae

EII}EI Aesevlus fndice (Wall, ex Camb.) Hook., vir, concelor  Browice, Pakisin
Rech. 30867,

Labiatae

30 Ajrea mchodnsiy Rech, € Imyg: Rech, 10747,

I Cyvelowichinm forgiflorum Leblebia, Irng: Rech. 10764,

3Ly Ballora plotvlomes Rech, [, Trun: Rech, 6634,

32y Dracocephudum syrmandicum Rech, €, Inn: Rech, 47516,

33y Eremostachys acerbaijanica Rech, [, Inn: Réch. 40783,

34y Ervemostachys ghoranag Rech, © Afghunistun: Rech, 190749,

315)  Hyvmenoeter platvsteging Rech, L I Rech. 1413,

36 Hymenoentter altimurans Rech. £ Afohonistun: Rech, 31839,

Ty Mentha longifolia (L) Hodson, var, awstro-gfgfomica Rech. [ Afehonisiog
Rech. 14158,

B Mentha longifolis (L) Hudson, var, cfdoradicrva Rech € Tran: Rech, 5556,

Iy Nepeta eremokosmos Reeh [ Irin: Reeh, 1233,

3200 Nepeta grffithii Hedge, Alghanistin: Rech. 30467

3210 Nepeta juncea Benth, in DC, subsp. ghorane Rech, [, Alghanistun: Rech,
19162

322y Nepeta nawerrica Rech, [, Alghunisn:, Rech, 37385,

3230 Nepeta polvodonta Rech, 1, Alghanistin: Rech. 37145,

324) Nepeta praetervisa Rech, [, Alghanistin: Rech. 16923,

325) Nepeta rechingerd Hedge, Afshunistan: Rech, 16636

326) Nepeta subincivg Benth, in DC | vir salangensiy Rech. £ Afohanistun: Rech,
37084,

327y Nepeta wbermma Rech. U, Afghunision: Rech. 31563,

3280 Phlomis poliovantha Rech, L, Trg: Rech, 96449,

329 Salvia clforolenca Rech, & Aell, Irun: Rech, & Aell, 4771,

330)  Salvia rechingeri Hedpe, Alghanistan: Rech. 18915,

331 Saturejo metastasiantho Rech. £ leg: Rech. 11143,

332y Seutellarga bornmuelle v Hunsskn, ex Bornm. subsp. mianensiy Rech, £ Lo
Rech, 42258,

333y Sewtellaria edelbergii Rech. [, subsp. sqrarresissing Reehl £, Afehanistn:
Rech, 19308,

334y Sewtellaria phoima Hedge, Afghiniaoan: Rech 19022,

A35)  Scutellgria kothaiensis Rech. 1L Afvhunistin: Rech. 32265,

336)  Scwtellaria porplovrantha Rech, ) lrag: Rech, 12105,

11
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3370 Scutellara theobmoming Rech, L, lrun: Rech, 42{00),

3381 Srachys tnflata x tercomanica;, x St paraplesia Rech, L, Iran; Rech, 5456-b.

339y Stachys nepfrophyila Rech, £, g Rechy 11250,

340y Srachys setifera CA. May., subsp. fmnica (Rech. f) Rech. ., Iran: Rech,
6262,

31y Tewerium chasmopfeticwm Rech, U, Lrag: Rech 12083,

32y Tewerium stocksianum Boiss, subsp, patlem (Hedge & Lamond) Rech. [,
Pakistun: Rech. 20476,

343)  Thymbrg neyraphy o Rech, 1, Iny: Rech. 10017,

344y Thvmuy Hineariy Benth,, subsp. hedgei Jalis, Pakistun: Rech, 29370,

343y Ziziphora clinopodicides Lum., subsp. elbyrsensis (Rech. 1) Rech. €, I
Rech, 6525-h.

3b) Ziziphora clivopodioides Lim, subsp. filicandis (Rech. £) Rech, L L
Rech, 6114,

3Ty Ziziphora clinopodicides Lum, subsp. prendodasvantha. (Rech, 1) Rech. [
lrun: Rech, 1425,

Malvaceae

348y Alvea afphanica L Riedl, Alghynisian Rech, 31457,

349y Alven crassicantis 1, Riedl, lran: Rech, 42352,

3500 Alcen porgamica (Rech. [, Aell. & Esfund, ) Zohary, [rin: Rech. 5547,

351 Alvea luxdflora L Baedl, ran: Rech 32616,

3521 Alven Finearileba | Ried), Lrun: Rech, 32585,

353 Alvea macyocarpa L Riedl, Irng: Rech. 11051,

354y Alvea mesadensiy L Riedl, Trag: Rech. 106240,

358)  Aleew rechingeri (Zohury) L Riedl, Lrug: Rech, 12334,

356 Alven scabrdufo L Riedl, lun: Rech, 42215,

3571 Alven wilhelminne L Riedl Tran: Rech, 41764,

3581 Alven xanthochilora |, Riedl, lun: Rech, 43639,

359y Sida guettensis | Ried], Pikistan: Reth, 29481,

Onagrceae

3600 Epilohium reclingeri Ruven, Lrun: Rech. 6752

Papaveruceae:

361) Papuaver ganbae Cullen & Rech, [ Trun: Rech, 712-0.

Fapilionaceae

362)  Argveolobivm pulvinagm Rech, [ Pakistan: Rech, 279345,

363) Astragalux altenuy Podlech, lon: Rech, 47846,

364y Astragalux altimurensiy 1. Deml, Afehunistun: Rech, 31888,

363)  Astragalux anthelfophoms | Deml, Afohunistun: Rech, 37288,

366)  Astragalux aspreticoly Podlech, Trun: Rech, 51096,

367) Astragalus baba-allior Parsy, subsp. nudivarpus (Sif. & Rech. ) Tiete, lun:
Rech. 5669,

368) Astragalus coroli-fienvict 1 Deml, Afghinistan: Rech, | 890,

369)  Asrmealus chefirepanii Zirre & Podlech, Lran: Rech 41877,

370 Asrmgalus coronilfy Bunge. subsp. semnanicws Gueer & Podlech, Irun: Rech,
SMEL.

3Ty Asvmgalus cysiosns Zume & Podlech, lmm: Rech, 53642,

372) Asvuedlus discemendus Sirj. & Rech. [, subsp. polvienrus (1. Deml)

Podlech, Afghunistun: Rech, 35622,

12
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373
374

3751
376)
37T

378
70

AR
LAY
kL
3R3)
kLR

3R5)
AR}
ELT
ARED

Eh ]
3900
A
A3
A3
A4
395)
MG
397y
398)
A0
40
BTN

4412)
403)
404

40351
4

407
HIE)

4{m)

Astragalus endytanthns Podlech & L Deml, Alghinistine Rech. 36947;
Astragalys eremophifus Boiss, subsp. makranicus Podlech, Pakisian: Rech.
28000,

Astragalys franziskae | Deml, Afghanisian: Rech. | 7588,

Astragalus ghashghaieps Tiete & Zarre, lran: Rech, 47424,

Astragalus khoshjailensis Sir. & Rech. €, Irun: Rech. [, Aell. & Esfund,
5434,

Astragalys kukkoneni Podlech, Afghanisian: Rech, [8379.

Astragaluy leptus Boiss,, subsp. ghamnends L Deml, Afghunistin: Rech,
17336,

Astragalus naftubensis Sin. & Rech, [, lrun: Rech, 6465,

Astragalus onthocarpeides Sif, & Rech, [, lmm Rech, [ & Aell 4731
Axtragaluy papwanicts Podlech & L Deml, Afohumistan: Rech. 31336,
Axtragaluy pevdurans Podlech, Trun: Rech 6042,

Astragalus  pyendobrachvstachys Sicj. & Retch. €, Irun: Rech, [ Aell. &
Esfund. 31385,

Astragalus psendoindurascens Sin. & Rech, [, Irn: Rech, [ & Aell, 4610,
Astragalus psendokurmmensis Sif. & Rech, {, lrn: Rech, . & Aell 5094-¢.
Axtragaluy prevndomudtijueny Podlech, lran: Rech, 41956,

Axtragaluy pyifacanthing Boiss, subsp, pattdopsilocentros L Deml, Pukison:
Rech. 29764,

Axtragaluy gottrensty Podlech, lun: W, Rechinger & Rene in Rech, [ 49644,
Astragaluy regivianicny Rech, B, Afohonistun: Rech, 35343,

Astragalus nibrolineatus Sif. & Rech, [, lrun: Rech, 6004,

Asxtragaluy seetiger Bechl Iron: Rech, 48421,

Axtragaluy yemnanenys Bornm, & Rech € Tron: Rech 1249,

Asxtragaluy sharextinicny Pollech & 1. Delm, Aflghynistan Rech, 36764,
Asxtragaluy shatwensty Podlech, Afehunistun: Rech, 36282

Astragalus subrosularformis Sing. & Rech, [, lun: Rech, [ & Azil, 5096,
Axtragaluy tawilicuy CC Townsend, ey Rech, 12360, W lisotypus)
Axtragalus wilhelninae I, Deml, Afghinisiuo W, Rethinger in Rech, 37332,
Hedvsarmm damghanictem Rech. £ lrun: Rech, 55375 (1) et 36498 (et ),
Lotuy compactus Chnkovi-Zertovii, Pakistan: Rech, 27975,

Loty comicnfutus L., subsp. fruticosns Chrikovi-Zertovid, Afehanistan:
Rech, 19047,

Lotuy gebelia Vent., vardanatuy Chrikovi-Zertovil, Ty Rech, 12342,

Lotus faricns Rech, [, Aell. & Esfund, Imn: Rech, 3327,

Lotus michuuxianus Sér. in DC., var, plabratus Chakovi-Zertovi, lrun: Rech,
L1},

Medicogo makvanica CC. Heyn, Pakistin: Rech, 279341,

Cnobirvehis afehanica Sirj. & Rech, [, subsp, brachyealr Rech [
Afshanistun: Rech. 37190,

Chobivehis amoena M. Pop, & Vved,, subsp. meshfiedensis Sif. & Rech. .,
lram: Rech. 1575,

Chtobiyvelis. comuta (L) Desv. subsp, leprocantfue Rech. L Afehanistn
Rech, 32365 (1), 32331 (fruct.),

Chobivehis kermasensis (Sirj. & Rech. £) Rech, [, Lran: Rech, 3180,

I3
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410
411
412}

413)
414)
415)
416)
417)
418)
419)

420
4211
42734
423)
424
425)
176}
4271

Onedievchis faviflorm Baker, subap. kabulica Rechl [ Afghunisiun: Rech,
311ax

Onedievchis faviflorm Baker, subap. macrodontg Rech, £, Polastn Rech,
2HURE,

Cnobrvehis faxiflora Buker, subsp. shofirestanica Rech, . Afshanistan
Rech. 36784,

Cnedevehis beristanica Rechl £, leun: Rechl 48136,

Orobrychis mazanderanicy Rech, £ lran: Rech, 52383,

Cnobirvchis piveliophvlio Sig. & Rech, [, Irun: Rech. 1717

Cnobirvchis simanganica Rech. [, Afehonistun: Rech, 16484,

Chovtrapts admiranda Vassilee, Afghumisimn: Rech, 35492,

Chovrrapis bicornis Vassilee | Inin: Rech. 33020,

Chovropis stperlebulensiy Vaossiler, Afshomistan: W, Rechinger in Rech, [
A7323-h.

Chovrropis sata-andaone nxiy Vassiles,, Alghanistun: Rech, 32127,
Chovtraps vavifovi Vassilez |, Alghanistun: Rech, 32225,

Tephrmyia rechingers Ali, Pukisiun: Rech. 29465,

Trifolivm mozande ranicym Rech, £, lrun: Rech, 203 1,

Trigonellu fonantha Rech, [, Afghunisiun: Rech, 37376,

Trigonellu pyenotricha Rech, €, Alghanistan: Rech, 17425,

Trigonellu wubenerviy Rech, 1 lran: Rech, 33660,

Vicia rechingeri Chrtkovi-Zerovi, Irun: Rech, 41710,

Parnassiaceac

428)

Pamassia nubicola Royle, subsp. occidentalis Schiinbeck-Temesy, Pukisin
Rech, 19590,

Flumbaginaceae

429)
430

431
433)

433)
434y
435)
430}
437y

438
4349)

44

4410

Acantholimon acanthobnum Rech, [0 & Schimun-Cereiky, Afghunisiun: Rech,
373495,

Acantholimon ahangarense Rech, [ & Schimun-Ceeika, Alshunistan: Rech,
LERE4,

Acantholimon austro-irmnicem Rech, [ & Schimun-Creika, lrun: Rech., 3502
Acantholimon carinatum Rech. & Schimun-Ceeiky, Afghunistun: Rech,
19063,

Acantholimon  catenatum Rech, [0 & Schimun-Ceeiky, Afghunistun: Rech,
LR910.

Acantholimon cephalotoides Rech. [ & Schimun-Creiba, lnin: Rech, 1952
Acantholimon ehlorostegiom Rech. 1 lron: Rech, 3877,

Acantholimon  ghoranum Rech. [0 & Schimun-Ceeiky, Afghunistun: Rech,
LEREG.

Acantholimon homoplvlium Rech, [ & Schimun-Creikin Afghunistin: Rech,
A7330.

Acantholimon kutschanenye Rech, [, lnn: Rech, 1646,

Acanthofimon lencochlorim Rech, £ & Schimon-Czeikin, Alghunistun: Rech.
17684,

Acanthalimon ngwaricym Rech. § & Schiman Creiky, Alghimiston; Rech.
37405,

Acantholimon aphiocladum Rech, L. lim: Rech, 6736,

14
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442y Acanthalimen prdinehlorm Rech, {, & SchimunCeeikn, Alghunistun: Rech,

182440,
443y Acantholimen schizesteginm Rech, 1 & Schimun-Creika, Alghunistun: Rech,
19028,

44y Acantholimen sorchense Rechl £ Lran: Rechy 1971
4451 Acanthalimen spinicatvy Koeie & Rech, ), Dnn: Rech, 4370,
446)  Acanthalimen stereopfivllom Rech £ & Schimun-Creika, Alvhunistun: Rech,

18904,

447y Acantholimon subsimile Rech, [0 & Schimun-Creikn, Afehonision: Rech,
LR453,

448y Acantholimon withelminge Rech, [ & Schimon-Creikin lrun: W, Réch. in
Rech. 44(HH).

0y Cepliadorrhiziom pachveormnm Rech, L, Afehiniston: Rech, 16640,

Polygonaceae

4300 Calligonum laristanicum Rech, £ & Schimun-Cereiko. Lrun: Rech, 3423,

4510 Calligonum sehizopterum Rech. [ & Schiman-Ceeiki, Inm: Rech, 3918,

432y Polvgonum brevianicwlatm Rech, [ Afghunisn: Rech, 34831,

433)  Polvgonum hyvrcanicim Rech, U lrun: Rech, 1892,

45340 Polygonum offvasceny Rech, U & Schiman-Creikin Iran: Rech 3159,

458)  Polyvgonum sarobiense Rech [ Afphanistun: Rech, 34474,

456)  Rhewm plarclofium Rech. €, Alghanistan: Rech, 33877,

4570 Rumex acetosa Losubsp. trcomanics (Rech, L) Rech, £, Trun: Rech, 1733,

458) Rumex kandavaniens (Rech, £) Réch, L, Iriin: Béch, 2009,

Primulacenc

45300 Dionysia balsamea Wendelbo & Rech, [, Afehonistan: Rech. 19094,

40y Dionysia saponacea Wendelbo & Rech, [, Afohinistan: Rech, 1992

Ranunculacene

A1) Aguilegia gracillima Rech, [, Alghinistan: Rech, 17579,

46:2)  Aguilegia microcentra Rech, [, Afehonisian: Rech, 36677,

463)  Consolida kandafiarca Imnshihe, Afehinistan: Rech, 348649,

ddy  Dhelphiniam buthillife rum Rech, [, Afehonisian: Rech. 36670,

40630 Delphinium elhursenye Rech, [ vae elliursense, Inn: Rech, 60934,

466)  Delphintum elhursense Rech, £ van gvnnoboms Rech. £, on: Rech 6093-b,

4067y Delphinium wrsinum Rech. £ leun: Rech. 6083,

4681 Delphinim wilfielminee lomshahe, Pakistan: Rech 30576,

469y Paraguilegin altimurane. Rech £ Afehonisin: Reth, 31857,

4700 Ranunculuy prozganicny lninshuhr & Rech. [ Afghanistin: Rech, 35238,

471 Ranunculux papvrocarpus Rech. £, lrun: Rech. 3739,

472y Ranunculuy renzii lennshobr & Rech [ leun: W, Rechinger & 1, Renz in
Rech. £

Resedaceae

473)  Reseda ancheri Boiss, subsp. afefanica Rech, [, Afehumision: Rech. 31705,

474y Reseda ancherd Boiss. subsp, rechingeri (Abdulluh % De Wity Rech. [
Alvhunistun; Rech. 35324,

Rhammiceae

475y Rhwannps palload Fisch, & CoAC Mey,, subsp, vintenis@ (Rech, L) Broywice &
Zielinski, lmn: Rech. 1780,

15



PDF Compressor Free Version

M. Jzinshale

Hosaceae

476)
477)
478)
479)
4504
481}
452}
483)
4844

485)
486}
487
4881

Alchemilla gigaroduy Frihper, lrun: Rech. 6482-4,

Alchemilla pectinifoba Frohner, lmn: Rech. 6482-h,

Alchemilla rechinge rd Rothme in Rech., lran: Rech. Y35,

Alchemilla surewlosa Frihner, Lran: Rech, 6544,

Amyvedalus jugata Browice, Alphiniian: Rech. 19081,

Amyedalus v ke redjensiy Browice, lnin: Rech, 803,

Cersis rechingert Browice, Pukistun: Rech. 20365,

Catoneaster rechingeri Klolz, Pakisian: Rech. 29874,

Craraepny melanocarpa MB, sobsp, efburvensis (Rech. ) H. Riedl, Lo
Rech. 2{017.

Potenrilla franica (Rech. £ Sthimun-Creica, Iran: Rech, 1135,

R frefragi ), Zielindki, Afochumistan: Reth, 35035,

Reehiy anaiodfcns X oclithodes; B lahidfanensey Rech, , Trun: Rech, 59,
Sowchus orfentaliy Schinbeck-Temesy, lrun: Rech. 6647,

Rubiaceas

4R01
400

4910
492}
493)
40

405)
496)
4971
498)
49491

Asprernda comexa Schinb -Tem., lrng: Rech, 1089(),

Asperula glomerata (M.B.) Griseb., subsp. afghanica Ehrend. & Schinb.-
Tem., Afehuniston: Rech, 18235,

Aspernda inopinate Schinh.-Tem., Drag: Rech, 10981,

Asprerula mazmderanics Ehrend., lnan: Rech, 1973,

Asperuda vechingeri BEhrend. & Schinb.-Tem, lrun: Rech, 47337,
Crcianeffa demavendensis Ebrend, & Schinb-Tem., subsp. damghanensis
Ehpend. & Schiinb.-Tem., Lun: Rech, |85,

Cialitm anguinewm Ehrend. & Schinh-Tem., lrun: Rech, 56049

Gialim azerbavjanicnm Ehrend & Schinb.-Tem., Irin: Rech. 4 1858,

Ciafium de cimibeny { Ehrend. ) Ebrend. & Schinb.-Tem., lran: Rech. 59583,
Cialim proflematicum (Ehrend ) Ehend, & Schinb, -Tem,, lmn: Rech, 383
Rehia ieclingen Ehrend, | oo Rech. 1711

Saxifragacene

S0

Saxifrngd mozanderanica Rech, €, Irun: Rech&323,

Scrophulariaceae

Sih )
5012)
5013)
SOk
5035)
Sih)
5057
Siks)
SR
51
511}

512)
5133

Pediculans rechingeri Wendelbo, lran: Rech, 1702,

Serophularia agerhaifanics Grug, lmn: Rech, 41450,

Serophulania elegantissima Rech, [, & Wendelbo, Afghinistan: Rech, 17424,
Serophularia fleve G, Lran: Rech, 47605,

Serophularia gorganica Rech U [rin: Reeh, 6133,

Serophularia horizontalis Rech, [, Alghumisn, Rech, 36781,

Serophularia kyrdica Eig, subsp, glabnn Gouw, Iron: Rech, 48719,
Serophularia rechingen Guu, Loun: Rech. 42238,

Serpphulania smguluris Rech, L, Afghunicinn: Rech, 33936,

Serophularia valida G, Lran: Rech, 51216,

Veroniea rubrifolia Boks., subsp. respectariodma M, Fischer, lrug: Rech,
4734);

Veronive avromumicad MUAC Fischer, Imyg: Rech. 103354,

Veroniea anagalloides Guss., subsplienreka MA. Fisther, lrag: Rech,
10200,
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Solanaceae

514

Hvosevamps nutany Schinbeck-Temesy, Lrun: Rech, 272040,

515) Lyeinm makrmnicim Schimbedck-Temesy, Pakistun: Rech. 27792,

S16) Sefanum cormonicum Schiinbeck-Temesy, [ran: Rech. 3630,

Umelliferae

5170 Buplenmm kabedicum Rech, (., Afghanistn: Rech, 31 100,

S8 Calvorroseiodinm polveladim Reche [ & Kubwr, subsp. bamianicum. Leute,
Alshunistan: Rech. 370000,

519y Calyptrosetadinm  pofvelodnm Rech, [ & Kuber, subsp.  pofveladum,
Afphanistin: Rech. 19353,

5200 Dawcus fineralis Smith in Sibth, & Smith, subsp fvrcanicns Rech, 1 Lmn
Rech. {00,

5210 Enmginm pechingeri Tumumeseh, & Pimen.. Alghunistan: Rech, 36816,

52 Ferufa dictvocarpa Rech, [, Afehunistan: Rech. 16366,

523)  Fernla flabelliloba Rech, £ & Aell, Trin: Rech. £8 Aell. 4661

524y Ferufa ghorang Rech, C, Adghunistun: Rech, 19040

528)  Ferla kashanica Rech, [ Lo Rech, 46549,

526) Ferla lafisecia Rech [& Acll, lran: Rech, 4988,

527y Ferufu pachyveanfos Rech. [ Afehanistun: Rech, 164490,

528 Ferula rechingeri Chumbedain, Afehanistun: Rech, 33946,

529 Ferufu serpentinica Rech, U, Imm Rech, 5894,

5300 Ferufa trachelocarpa Rech, £, Afghunisiun: Rech, 18891,

5310 Ferufa xanthocarpa Rech, [, Afghunisiun: Rech, 19107,

532y Ferufa vlovhachis Rech, 1, Trun: Rech, 15249,

533)  Fernlago phitocarps Rech, [ & H, Rigdl, Trun: Rech, 14755,

534y Ferufugo sufweluting Rech, U, Trun: Rech, 1919,

535)  Heraclewm gorganicim Rech, L, lrun: Rech, 6142

5360 Heraclewm rechingert Muanden., lrun: Rech. 43416,

537y tolreniopsis edipactiy (Rech. [ & H. Riedl) M. Pimen,, lrmn: Rech, 14692,

538)  Jtolrentopsis stricticandis (Rech, £ M. Pimen., lrun: Rech. 17449,

539y Kanduhiaria rechingeromm Aluvie Afghonisiun: Rech 34803,

5400 Leutea nematelfofa (Rech, L) M. PFimen,, Imn: Rech, 6665,

541} Leutea rechingeri (Leute) M. Pimen,, Ing: Rech. 11345,

5423 Lomatopodiem staurophylfem (Rech. £) Rech, £ ran: Rech 1510,

543) Malabaila isfabanica Alavy, T Rech, 46721,

544y Mastigosciadinm hysterantiinm Rech. L& Kober, Alghunistun: Rech, 19051

545y Pumpine o anisactiy Rech, 0 Tmn: Rech, 1714,

S46)  Pumpine o brachve ludie Rech, & H. Riedl, Ing: Rech. 11247

547y Prangos calligonoidex Rech, [, ltun: Rech, 5738,

5480 Prmpine o kurdica Rech, £ & H, Riedl, Ing: Rech, 12100,

540 Pimprine o neplirophvila Rech, £ & H, Riedl, Ing: Rech, 107370,

5500 Prmpinello termata Rech, £, Adghanistan: Rech, 35258,

351) Prongos serpentiniva (Rech, [, Aell, & Esiund.) Herrnstadt & Heyn, lun:
Rech, 1, Aell. & Esfund, 4396,

552y Psammogeton repistanicis Rech, [ Afdhumistin: Rech, 34663-b,

533} Psammogeton fematiey (Rech, ) Engstrund, Afghdmistan: Rech 35258,

554)  Pwenocvely acanthorhipsis Rech [ Aell. & Esfund | Lrng: Rech, £, Aell &

Esfand_ 4038, W, E. [RAN,
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5551 Pyenovvels ancherang Decoe, ex Bowss, var, mesomorpha (Rech, £, Acll. &
Esfand,) Hedge & Lumond, lan: Rech. £, Acll. & Bufund., 3921,

556)  Pewcedunum trunsfuceny Reche L lron: Rech. 6154-¢.

5570 Registaniella hapaxlegomena Rech, [ Alghunistan: Rech, 35329,

5581 Sealigerio gongviotariy Rech. L, Afghanistun: Rech. 18799,

559)  Semenovia subseaposa (Rech, 1) Alavy, Iran: Rech, 6060,

560 Trachvdinm veviculoso-alatum Rech. € lnn: Rech. 14095,

Urticaceae

5610 Parfergria vechingeri Chriek, lrag: Rech, 12081,

S62) Urtice divice L. subsp_knredistanica Chriek, Trun: Rech, 43026.

Vitaceae

563) Vitis hissarica Vassilee , subsp. reclingen Vassilez lrug: Rech. 11893,

Lypophyllaceae

56y Fagonta bruguieri DU var. Rechingeri Hodidi, Irun: Rech. 3387,

S63)  Fagonta alfviert DO, var, glondufoge Hodidi, Teng: Rech, 8806,

566) Fagonta ovalifolia Hodidi, Afshunistin: Rech, 34638 (holotypusi=Rech,
34659 (isolypus).

Address of the author: Dr. M. [IRANSHAHR, Depurtment of Boluny, lrniin
Reseireh Institute of Plant Protection, PO, Box 1454, Tebrin 19395, Lo,

I8



PDF Compressor Free Version

Rostniby, Vol 7 (Suppl. 2), 2006

FLORA IRANICA: FACTS AND FIGURES AND
A LIST OF PUBLICATIONS BY K.H. RECHINGER
ON IRAN AND ADJACENT AREAS

H.AKHANI
University of Tehran, Tehrun, lran

Abstract

This puper provides o synopsis of all published volumes of the mummoth
work “Flom mmicy™ edited by the eminent Austiion botwmist the late Prof. Koad
Hetrz Rechinger (1906-1998) and gives a bibliogrophic list of his botanical
publicutions oo Iran and some adjacent arens: From 1963 to 2005, 176 fascicles of
Flora Trunien were published with Y977 species and 1471 genera A total number of
F3IE species waus misntioned as endermic o the Flory Truniea aren (33% ), out of
which 1490 species are known as endemie W Iran (245 )0 Al 176 volumes of Flora
Lniew, include 1065 text pages and 3873 pages of high quality black/while tabulae
(pictures) of herbariom specimiens and 204 colowr illustrations of 397 piclues.
Nincty seven botanists from 20 countries have coatributed o Flora [ranica. The
completion. of Flom Iranica awaits only the mmaining parts of Astragafs, the
second part of Scropholaracede (Antirchineae) and the Preridophytes. The muin
language of Flom anea is “Latin”™. Acconding to published fascicles of Flora
Lnien and other published data after the Flora Tranica, the total number of Ininiin

fory is about T300 species.

kew words: KH Rechinger. Florn Lmnien, Florg of Tran, Luno-Turann arey,
Endemism
Introduction

The Umiversity Prof, Dr. Karl Heing Rechinger wan born g century ago on



PDF Compressor Free Version

H. Al

Oet 1oth, 1906 o died on Dec. 30th. 1998 (LACEK 1999, He was one of the most
famous hotanists of the last cenmry who devoted his life o explore and document
the plant diversity of the Orient in his mummith work Flor Uninica, The geographic
ared of Flory lranica covers the entire political boundaries of Tran and Afghanistun,
N Ly, mountuins of Turkmenistn, small parts of Azerbaijun (Talesh) and (he
western Pukistun to the Sind river (Fig. 11 This is not necessury to mention thut
covering 4 Flor in such o vist ureq and having extensive collections from such a
difficulty accessible purs of the warld from hot deserts 1o high peaks (RECHINGER
1959 show the capacity of @ mun who deserve to pe an exumple in text books, On
severul pupers various pspects of Rechinger's life and his scientific activities huve
been published by his close friends and colleagues (RIEDL 197]; LACK 1986,
1987, 1996, 1999, 20 RENZ 1987, PODLECH [996; VITEK 19949, FAVARGER
1996, SCHIMAN-CZEIKA 1996, GRAU 1996; SPITZENBERGER 1996,
LAMOND 996, LEUTE 1996; EISELT 1996; TERMEH 1996}, A hiogmphy of the
author and an intmoduction to the Florg Lrnica hus been published in Farsi ligguoge
(AKHANL 1994), Hundreds of high quakity scientific papers hive heen presented (o
Rechinger through publication of four Festschrifis on the occasion of 5%, 80™ und
90" Rechinger's hinthdiy in Annalen des Naturhistorischen Museums in Wien (Vol.
75, 1971), Plunt Systemutics dnd Evolubion (Vol. 155, 1987), Prodesdings of the
Rovul Society of Edinburgh (Vol. 89B, 1986) and Annolen des Niturhisiorischen
Mugeums in Wien (Vol, 988 suppl,, 19963,

In this paper. o synoptic whie of all 176 published volumes of Floru Tmnicy is
presented including the oumber of genern, species and endemic species und
respective numbers for Lrun and the number of pages tod iHustrtons (Table 1L The
subspecific mxn are not lisled. The name of all contrbuting authors of Flom lmica.
their official working ploce cited in the Florn and the number of volumes which they
have contrabuted 5 given in Tuble 2. A staristicad snolysis of the nutionadity of ail
authors of the Flone Innica is given in Table 3. 1o the second pan of the paper, o
bibliogruphic list of botumical pupers wrilten by lite Prof. K.H. Rechinger is listed
which are related to Flord of Irin and adjacent greas together with all his own
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Rubiaceae
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contributions o the Floe Tranicy, The author will e sreful receiving any feedbuck

of the omitled references in this bibliogmphy,

Conelusion and eritics

Simce 1963, 176 volumes of Flord lranicd are published i which Y977
species and 1471 geneny wre dealt with, Except 311 species in first <ix volumes,
where there e no descriptions, all other tuxy are described. Allowether, 3318
species are mentioned 48 endemic to the Flom lenica {33%) area which 1490
species are known b8 emdemic to lmn (2455, The 176 volumes of Flom lomica,
inchude 10065 text pages and 5873 pages of high guodity black/white pictures
{tbulae ) of berbarium specimens and illustrutions of the whole or pats of the plants
and 204 colour pages of 397 photogriphs (Tuble 1) A towal of 97 botanists from 20
vountries have contribuled o the Flom lranica, Austrian botmisis with 17
vontributors runks fist which follwed by the British ind Germun bolunisis each by
13 puthors dnd Sweden by 9 authors as the highest aumber of contributors, The
vompletion of Flom lrumicl awaits ooly parts of the remaining two volumes of
Avrggaluy, the second purt of Scrophularincese  (Anticrhineae) and  the
Preddophvies, Except the Antirhinese secount which is still in prepuration, the
rmunuseripts of Astrogaluy and Pleridophyies are in finul editing or publication
process, From the dat availuble it is possible wo estimute the ol number of species
in Irin. According to Magssoumi (2005) the wl number of tixa of the genus
Avragaluy in lran is 804, Therefore, co 500 more species of Asgtrugaluy are
expected o be published 0 Flom lnmice from Imn oand coo [0 species in
Semphularineene and the Preridophyies. Bazed on the duta collected by the author
cie SO0 species have been added to the lnniun Qora s new records or new species
after the Floru lrimica. In conclusion the occurence of 730 species in Tmn s 2
relible figure. The author does not expect much of anincrease the totul number of
species in lran. The redson is thut many duthors o Flom linien and o post Flora
Irmicn publicitions have ovsed o very nwmow species concepl. Therefore it s
expected thuit sevenil published pumes, purticulardy in the genis Astragalus, will be
reduced as synonym of other species.

Not only in severad reviews {e.g. o lutest review by HEDGE 2006) and
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personal discwssions of many botanests, the “"Latin™ lunguage of the Flora lraniey
and its extremely expensive of fmdividual volumes or whole series (ca, 6930 US$
according o Koelz Scientific Books catilogue) are the moin enticisms on Flory
lranicy.  Rechinger ds ooman of old school of Buropean scientises had chosen the
Latin™ language for this Flon becaise the knowledge of Latin language in botuny
wils pecessury af thut time and sill i ceocinl for professionnd botanists, Therefore,
it wis expected thut every botanist should huve o sofficient knowledge of “Latin™,
Ax once Prof. D, Podlech, the Réchinger's (riend und my (omer supervisor sgid, it
would be much worse for local bolinists when Rechinger hod written the Flom in
his mother linguoge, Germun. Certuinly it was ensier for Rechinger o write und edit
the Floru in Latin thun English, A very positive feature of the Floni lrumicy which
feiitutes its wee for non-professiona] and prfessionu] bownists ure the high guality
pictures of herboarium specinens or in muny cuses line dmwing and colour
illustrutions, Al other Florns of the surmounding countties do not huve this
advantage.

O mugor problem with Flor lnmicn b that muny authors of Florg Ieinicn
have never been in the uren and based their interpretations only on sometimes scanty
hebunum specimens. Therelone misinterpretutions huve hippened in many plant
sroups, A good example §s the fumily Boraginacese (No. 481, A revision of the
genus Heliotropium (AKHANL & FORTHER 1994) resulied in the reduction of
lrunidn species to wlmost half of the total in the Flom Tmuicy. Another criticism on
the Florn Lomicn project is thot the editor did oot incompovite the local botinists
especinlly from Lan (Toble 33 Except one botanist (D, M. lninshahe from Leiniin
Retewrch Institute of Plant Protection) which hus contibuted in earlier volumes of
Flory  leunicn, only  recently  the  present  aothor  has contribuled wo the
Chenopodintese and Dr. AA. Mabssoumi (Research Institute of Forests &
Rungelands) and D, Sh. Zwrre (University of Tehrun) huve contributed to
Avrggaluy necounts of the Florn Imnicy, Al we three huve collibomied with this
project through the generous helps ind mvildon by Prof. B Podlech. Involving
mire Jocul botmists in this project would have ddvantoges such s truiming more
hotunists in the area and openimg the way for possible supporting the project by locul
funds. Accordingly, the existing botnical isolation of lam would not be obvious
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(HEDGE 2004 ) and access o botniel feilites meluding herbana would e mich
casier not only for locy young botamists but also for Westem botnists o exchange
their knowledge und malenal,

Lo conclusion, even when the binewaee of Flom Ininied is difficult o use by
mony young local botanists and its high price lmits its avalubibity 1o moany
bolinieal and biologicul laboritones and privite owner, this & dnd will be for many
decades the only and hardly replacenhle source for identificotion of (lob in Loin,
Afghunistun und adjucent weas,  There &= no doubt thut the recent progress on
botunical activities in Lin owes so much o the publication of the mugnificent Flora
lrunicy and the huge contribution that Karl Heine Rechinger mude w botany i Lan,
lunigns will always remember him, and this memordal fsue of Rostaniha

{The Botunical Joumal of Tran) indicutes that they are duly grotelul.
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Tabk 1. Synoptic whle of the published volumes of "K.H. Rechinger fed.) Flory Iuniea, Noo 1-176 (1963-2005)7, including
nurbers of genen species, endemic species (with relevant numbers in lran), page and wbulae numbers, Explanitions und
abbrevinions: Fumily= The fumilies aranged by the publication number and publication year: Genes Genern numbers; Gen Lr=
Number of genert in lean; Spec= Number of species; Spec. Ir= Number of $pecies in lan: End.= Number of endemic species;
End. Ir.= Number of endemic species in Iun; Page= Number of text puges: BWT= Number of black and white tbulse (line
druwing tubles in the ext ore also added); COT= Number of colour buolae {numbers in purenthesis showing the numbers of
colour photos): Yeur= Publicution veur. Additional notes dre given at the foottotes for the numbers wre murked with an asiensk.

The number of subspecific tuxa i not included in this wble

=ani]_v Gen. Gen. I, Spee. Spec Ir. End. End.Ir.  Page BWT CoOT Year
1" Arucese ] 4 21 11 2 2 ] 2 1963
24 Canvolvulaceue 5 El 62 i 26 15 24 - 1963
3 VEphednicene 1 | 10 8 5 1 K 1963
40 Tumuricucene 3 3 48 38 21 17 E 1964
SMOrobanchicene 3 3 55 45 10 4 25 k 1964
6. "Euphorbiacene ] 5 115 T 41 20 4% 20 1964
7. Onagracene -+ 4 A3 22 2 19 k 1964
B Cuscutacene 1 | 24 16 5 1 16 e 1964
9. Primuliceue 9 B 63 36 a5 17 37 E 4t 1965
10 Caprifoliacene 4 El 26 N 2 16 - 1965
11, Ericacese 2 1 3 1 2 2 19635
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12 Thscene

13, Campanulucene
14, Pinuceue

15, Plantnginice ne
16, Elatinueeae

17, Globulanueeie
18, Halorugucene

19, Hydmngeaceae
20, Purnussinceie

2. Plutinitcens

22, Puniciceae

23. Vuhlinceae

24, Acunthicene

25, Aquifolinceue
26, Answlochinceae
27. Buxicene

28, Cerutophylluce de

29, Datiseadene

+ oo

—

b

(]

Ted

e
=

T

Tl

Tl

(=]

Tt

28 l&
5 1
1

1 1
2 2

=

=

(=

=

=

=]

LY
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0. Ehenicene

31 Hippundaceue
32 Mlyrucens

33, Nymphueadene
34, Pupuverucene
35. Phytoluccaceie
36. Ruticens

37, Subvidoneeue
38, Syupindaceae
39, Theligonuceus
40. Oxuhidacene
41, Gentitnucene
42, Saxifrogaceae
43, Verbenaceae
44 Bignonitcens
45. Lopuniicene
46, Cistaceie

47 Grossuluriugene

e

I

=l

&S]

- e

—

4

20
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48. Boruginicene
49, Guttiferie

50, Cupressuceas
51, Lythmceae

32 Oleaceas

53, Hamumelilacese
54, Cornuceie

55. Elue ngrucens
56. Pulygonicene
57, Cruciferue

58, Lentibulinueeie
59, Splrguninceue
60, Paconiacene

61 Acerivene

62, Vulerumaceue
63 Anpeardiacene
64, Celusterue cae

65, Silicicede

47

d e

I

126

L e

(=]

(=]

103

=

b2

368

1
L7

ST

(R
472

16 2 |
T

13 1

q 1

1 1 |
3

8 a4 &
315 121 68
1

1

&

29

4

1T 1

281 44
20
20

3n 50

43

4(8)
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0.
67,
8.
69,

Rosuldene
Avmuryllidiceae
Cappuridocens

Gieriniuceie

0. Gramine e

71
T2
73,
™.
75.
76,
77
ELE
749,

Typhucene
Crassuliceie
Asglepiadacene
Vitacee
Juncugee
Alliceie
Fugocess
Alismuticens

Butomilceae

. Hydimcharitucene
L Zuskericeie
cJuneiginacene

. Pommogetonaceae

W=

un

Lo B T TR B O

" S A

b2

145

14
34
67

=

]

s

G

4016

19p9
197
197H)
1974)
197H)
1970
197
L97H)
1974)
1971
1971
1971
1971
1971
1971
1971
1971
1971
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B4, Ruppiaceis 1 1 | 1 1 1971
85, Zunnichellineene 4 4 4 4 . . 4 - . 1971
26, Nujaduceae 1 1 2 1971
87, Suphyleiceae 1 - I . . . 2 - . 1971
B8, Sphenocleaceas 1 1 I 1 - - 1 - - 1971
89. Eriocunlacene 1 - I . . . 1 - . 1971
90 M nmpositie- 1 | I 2w 325 189 24 176 B 16) 1972
Cynureae | Cousinia
91, Amuninthucene 7 4 17 12 . . 1% 8 . 1972
92, Hippocustunoeeie 1 - I - - - 2 - - 1972
93. Pyroluceie 1 . 2 . . . 3 2 1972
94 Monotropuceie 1 | I 1 2 1972
95, Thymelaencene (4] 5 13 I 3 2 17 + 1972
W6, Betuluceae 2 2 9 3 3 L B 1972
97 Corvlaceue 2 2 5 ¢ [} 4 1972
9%, Zyzophyllicene 8 7 3l 24 1 2 @ 1972
99, Frnkeniacede 2 2 4 3 1 I [} 1972

TOU. Soliniceue 110 Y 62 et 11 8 K2 20 . 1972
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101, PodophyHacene 5 5 7 4 1 1 4 1973
102 Amliacens 2 1 4 2 5 1973
103, Apoeyniceue 4 4 [ 5 1 1974
104, Dioscoréucenc 2 1 2 1 2 . . 1973
105, Urticaceds 5 3 13 9 2 16 8 1974
106, Linoceie 2 | 23 16 5 3 it 8 1974
107, Burzericens 1 I . 1 2 1974
108, Plumbaginmceus b 4 192 97 151 65 158 96 B l6) 1974
109, Moringaceae 1 - 2 . . . 2 : . 1974
110, Purmuriscene a 2 36 15 11 | 2 14 8 1974
LLL Berberiduceue 1 1 13 5 2 I 16 8 19758
L2 ¥ laducene 4 4 61 34 25 4 7 8 1652} 14753
113, Afzouceue 5 4 7 5 8 1975
114, Molluginae eae ] 5 T 3 K 1975
115, Nyctuginoenie 2z 2 5 3 [} 7 . 1965
116, Lorunthicene a4 ) B 4 2 [} 1976
117, Portulscacene 1 1 5 1 5 1976
LIS, Callitrichiceae 1 1 2 2 [} 4 - 1976
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119, Lemnaceae a 5 9 5 . . 8 - . 1976
120, Mulvpce e 15 12 108 76 39 17 86 53 . 1976
121 Juglundaceue 2 2 2 A 5 1976
122, Composita 1 a8 32 363 247 13l 56 352 208 . 1977
Lactuceae
123, Cucurhituceae 7 ] Il 5 14 4 - 1977
124. Polygulicene | | 14 ¥ 2 | 1 8 - 1977
125, Rhumnuicene 6 5 20 13 2 I 28 16 - 1977
126.*Orchiducese ik 17 64 46 4 3 L 1t ST 1978
127, Trupucens I I 2 1 - - 2 - - 1978
128, Pedilinceae 2 I 2 1 - - 3 - - 1978
129, Cynomoniiceie | I I 1 - - I | - 1978
130), Myrsinucene 2 - 2 - 2 - 1978
131, Avicenninoear | I 1 ! . - 2 - - 1978
132 Commme linuceae I - 3 - 3 - 1978
133, Melincene 3 2 3 2 3 - 1978
134, Goodenidcste: | - I - - - I - - 1978

135, Morirnceae | | 3 1 - - 4 - - 1978
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136, Rufflestaceus 1 1 | 1 2 1978

137, Menispermucens 2 | 3 1 . - 4 - . 1978

138, Cannubaceue 2 2 2 2 5 1978

139, Compositae T ah 49 41 Er| 204 186 92 464 416 Brim - 1980
Cyniree

140, Pupitionueeae 1 G L] 104 83 I8 8 89 ) - 1979
Viciene

141, Lawracear 2 - 2 - . . 3 - - 1979

142, Ulrmacene a 3 14 8 1 I 16 8 . 1979

143, Bulsaminmcene 1 1 12 1 2 13 3 1979

144, Caryophyalticeae I 14 13 32 28 5 3 38 12 1980
Puronychioidens

145, Compositae 1V an a0 145 a1 41 18 140 128 . 1980
Lulene

146, Pulmue 2 2 2 2 [} Bi 14y 1950

147, Serphuolirineene 1 29 20 243 170 B ! 2u8 248 16 1981

148, Tilweede - El 15 7 15 = 1981

149, Reseducene 3 3 16 14 4 2 23 a6 - 1982
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150 Labiatie o) 46 541 346 251 105 547 560 32(59) 1982
151, Liliaceue | 3 3 28 10 & . 31 Ity Br18) 1982
152, Rosucene 1L Bosa 1 1 20 12 1 . a2 24 . 1982
153, Moraceae 4 3 12 8 . . 15 8 . 1982
154, Compuositie V 16 15 65 34 24 3 70 16 - 1982
Aslereae
155, Stunubceie 1 1 1y [ E . 11 12 . 1982
156. Swerculincede 3 - 5 - . . 5 - - 1952
157 #Papilioncene 11 64 48 534 295 59 71 44909 424 . 1954
158, Compositue V1 18 12 214 127 a3 37 234 234 - 1986
Anthe mideue
159, Supulucene 1 - I . . . 2 - . 1986
160, Caesalpinuceie G 6 14 G . . 1l 8 . 1986
161, Mimuosuceae 4 k) 17 1 - . IE 16 - 198G
162 ¥ Umbelliferae 144} 1z 518 al6 190 75 556 500 . 1987
163 %Curvophyllatene I 131 25 460 3l 195 55 528 505 . 1UEE
164 Compositae VIL 20 17 12 50 15 1] 125 K3 - 19EY

165 #Liliweene 11 23 21 211 132 68 30 184 172 B30 19490
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166, Rhizophomceds 2 | 2 1 3 1940
167, Pontede nincee e 2 - 2 2 1901
168, Dipsucacene 3 5 50 H) 12 7 67 o) - 1991
169, Violicene 1 1 23 14 3 1 29 24 . 1992
170 Likinge e LTI 1 1 17 15 2 2 40 6 Bl 19 1992
171, Rununculucens 25 2 273 149 81 31 2449 268 816 1992
172 #Chenopodincene 44 a8 229 178 3l 14 371 212 . 1997
17340y perugene 20 15 (] 106 4 I an? -1.-.1 . 1998
174, Pupilionucene 11 h (1) ETN] 158 192 95 351 297 . 1999
Axtrergaluy
175, Pupilionueede IV (1) (1 152 105 L9 77 197 134 . 2(HH
Astragafus 11
176 *Rubiaceihe 20 16 152 103 39 25 287 157 . 2015
Tolad 1471 1156 9977 6193 3318 1400 10065 5873 204(307)

Notes: 1-6; Withow deseription, 70: All pibles line-drawing, 90: The complementary data of the genus Consinre in No. 1394
are also included. 1120 In Latin and English. 126 Identification keys and species deseriptions m Latin and English; colour
pictres are given for all mxw 150, 157 Tubuloe in sepumie volume. 1620 Identificntion key of the genem only in English:
tebla e in separte volume. 163 Tabulae in separate volume. 6d: English abstraet and English determnution key are given for
the tribes, 165 ldentification key to the genera of English and Latn: the genus Tufipe without identification key.
[70): In English only; colour photos are given for all s (725 173 In English only; 176 Bdited by Withelming Rechinger,
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Tubbe 2. List of the authors of Flora Iranicy, their warking city (in parenthe sis) anid
respective number of Flory lanicy which they have contributed. The indicated
authors with cross sign (71 die no longer alive, as far as have been checked in the
web site of *Authors of Plant Numes' and daty provided by LC, Hedge

Abdollih, M.S, (Wageningen), |49

Aellen, P. 1 (Basel), 91

Abkhuny H. (Tehmng, 172

Alnva, R (Turku), 162

Al S L i Karuchiy, 157

Andersen, 1.5 (Copenhigen), 123

Bar, ML, (Kew), 7

Browice, K. (Kormik), 66, 77, 87, U2, 96,
OF, 100, 102, L1, 121, 125, 148, 153,
157, 159, 165

Casper, 8. (Jean), 58

Chrielk, J, (Praha), 105, 115, 124

Chamberluin, DUF. (Edinbureh), 162

Chandbn, MM (IsBrmabad ), 144

Chrthuvi-Zenovi, A (Priha), 1440, 157

Cullen, 1. (Edinburgh), 34

Dundy, LE. § (Loodon), 78, 79, B(L 81,
B2, 33, B4, 85, 86

Dre Wi, C D (Wugeningen), 149

Ditirich, M. (Genéve), 139, 164

Dvofik, F.iBropo), 57

Ehrendorder, F. (Wien) 176

El-Hadidi, MN. | (Caino), 98

Enpstrund L. (Lund), 162

Fischer, MoAL (Wien), 147

Freitag, H. [ Kuawsel), 172

Frihner, S, (Deesden), 66

Georgudow, B, (Kifissa), 145

Gilli, A, § (Wien), 66

G, J. i MUnchen), 147

Groy-Wilson, Ch, (Kew), 143

Gnerson, AJ.C o (Edinburgh), 154

Hedge, LC. (Edinburgh), 57, 68, 113, 114,

150, 162, 172
Heller (Jerusalem), 157
Hermestude, L (Jerusalem), 162
Heyn, C. § {Jerusalem), 157, 162
HuberMorath, A, 1 (Basel), 147, 158
letswaiirt, IH. (Amsterdam), |50
lrunshobr, M. (Tehmn, 135, 158, 171
Julus, ). (Helsinki), 150
Junezon, C A, (Gothenburg), 72

£l

King. R.  (Edinburgh), 150

Kiis, B, (Pruho), 93, 115, 124

Kuthe-Heinneh, G, ( Gross-Zimmern)
|72

Kukkonen, |, (Helsinki), 173

Lack, H. W. (Berling, 122, 145, 168

Lumond. (Edinburgh), 68, 113,
L4, 162

Leute, GH, (Kulgenfun}, 162

Mundenovi L ( Thilisi), 162

Muissounmi, A A, (Tehrun), 175

Muthew, B, (Kew), 112

Melzheimer, V. i Muorburg), 163

Meniisky, GL.  (Leningrud), 77

Menneri 1. (Leiden), 150

Merxmidller, H. f (Milnchen), 145

Mikschl, W, § (Grue), 163

Mowre, Jr. HD. iNew York), 146

Muiruy, E. (Philndetphii), 52, 55, 61

Meurmunn, A (Wien), 65

Murdbore, G, (Lund), 66

Mordenstam. B, (Stoeckholm), 122,
16t

Putenk. A, (Wien), 43

Peev, D [Sofia), 162

Persson, K. (Giteborg), 165, 170

Peterson, B. (Gilteborg), U5

Petrak, Foof (Wien), 139

Pitnenov, MG, i Maskval 162

Pirtonn H, (Grae), 122

Podlech, D, (Miinchen), 59, 155,
174, 175

Polatschek, A (Wien), 51, 54,
37, 135

Pufl, C. (Wien), 176

Rutter, LA, (Edinburgh), 144

Raven, PH. (Stunfoml). 7

Renz, 1. 1 (Basel), 126

Robson, N K. (Londog), 49

Rechinger, K. H_ T (Wien), 2, 6,8, 13,
IS, 16 17,20, 22 24_25, 26,27,
28, 29, 30, 31, 32, 33,35, 3T, 38,
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39,43 44, 45, 46, 40, 51, 54, 57, 56, 62,
63, 64, 72, 73, 90, 103, 106, 107, 108,
109, 116, 11T, 122, 127, 128, 129, 134,
LAL 132, 133, 134, 136, 137, 135, 139,
L), DAL, 144, 145, 147, 149, 150, 154,
156, 157, 158, 164), 161, 162, 163, 164,
165, 166, 167, 168, 171

Rechinger, W, (Wien), editing of 175, |76

Riedl, H. (Wien), |, 3. 12, L4, 48, 30, 59,
6, 66, 71, I, 17

Riedl, L (Wien), 120

Rilke, S (Kussel), 172

Sehimun-Caeika, H (Wien), 4, 5.6, 13,
41, 56, 18, 163

Schmidi, AL (Huomburg), 16Y

Schinbeck-Temesy (Wien), 19, 20, 23,
42 47, 66,69, 176

Sehotstun, HH. (Pans), L8

Seybold. 5. (Ludwigsburg), 150

Skvort=ov, AR (Moskow ), 66

Snogerup, 5, (Lund), 75,162

Tamamschiun, 5.0, 7 (Moskvi), 162

Thubin, M. (Uppsala), 157

Townsend, C.C, (Kew), 36

Llatili, P. (Helsinki}, 172

Van der Maesen, L1.G,
(Wigeningen), 144)

Vi Seest 11, 7 (Gravenhugee), 122

Vissilezenko, LT, (Leningmud), b6,
74, 157

Wagenite, G, (Giitingen), 1349, 145

Wendelbo, P. 7 (Giteborg), 9, 10, 76,
L 53,67, LM, 110, 112 147,
151, 165

Yeo, BF. (Cambridge), 147

Yiuncker, TG 1 iGreencosthe,
Lndinnn), 8

Zurre, She (Tehran), 175

Fielinsks, ), (Komik), 66, 111,
142, 152

Tuhle 3, The numbers of contributors of Flory Lounicn pecording w their countries

Country

No. ul authors

Austrii

Bulgnoa
Cezechoslovikia (fomer)
Denmuark

Egypt

Fmland

France

Greirgia
Crerminy
Greece

lrun

lsrue]

Medertimd
Pakistn

Polind

[ ussin

Swieden
Switzeriind
United Kingdom
LISA

|7

LF¥]

Lad

Total

|y e NS Ry D e e e e s

38
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List af publications by K.H. Rechinger on Iran and adjacent arveas

o order w avord repeiition, the publisher (4) of Flom Iramiea is jane) given

unly fur the frst refere nee and the whole senes;

ABDALLAH, M.S, DE WIT, HCD, and RECHINGER. K.H. 1982. Hesedadene.
In: RECHINGER, K. H. (el ), Flora Irapica, 149, Akndemische Druck- w
Verdagsunstull, Gz,

CHAUDHRL MM, RATTER, LA and RECHINGER, K.H. 195(). Ciryophyilicene
I- Puronyehioidene . fn: Rechinger, KUH. (ed. ), Flord Irinica, 144, Grae.
CHRTKOVAZERTOVA, A, MAESEN, LJG. VAN, DER. und RECHINGER,
KH. 1979, Pupiloniicene 1 - Vicieae. fn Rechinger, K. H. {ed, ), Flom lrunicy,

140, Graz,

DITTRICH. M. und RECHINGER, KH. 1979, Hvalochaete ipp. 215-216)
[Compositue T - Cyvnarene], I Rechinger, KH. (ed), Flom lrunicy,
139 3, G

DITTRICH. M., NORDENSTAM, B. ind RECHINGER, KH. 1989, Compositie
VAL fn: Rethinger, K.H. (ed.), Flom Inmicy, 164, Groe

DITTRICH. M., PETRAK. F., RECHINGER, K. H. ind WAGENITZ, G. 1979/ 1950,
Compositiie 11 - Cynurene. S Rechinger, K.H. (ed.), Flom  lranicu,
138 3. b. Gre,

FISCHER, M.A. GRAU, 1, HUBER-MORATH. A., RECHINGER. K.H,
WENDELBO, P.and YEO, P E 1981, Scrophulariacene L In: Rechinger,
KH. (e, ), Flom Tmniew 147, Groe.

GEORGIADOU, E. and RECHINGER, KH. 1980, Anaphafis (pp. 30-38),
Helichirpsum (pp. 51-72), [Compositie 1V - Tnolene], In: Rechinger, KH.
(el ) Flowa Dmnien, 145, Grue,

GEORGIADOU, E. MERXMULLER, H.W., RECHINGER, KH. and
WAGENITZ, G. 198D, Compositue IV- Inulete. fn: Rechmger, KH. (ed.)
Flora Iranien, 145, Groe

GRIERSON, AJC, and RECHINGER. K.H. 1982, Compositie V- Astereae.
I Rechinger, KOH. (ed.) Flon lmnica, 154, G,

a9
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HEDGE. 1.C. and RECHINGER, KH. 982, Swleimania (pp. 345-347) [Lubiatae .
In: Rechinger, K H. (ed.), Flory Iranicy 154, Grae.

HEDGE. 1L.C. und RECHINGER, KH. 1987, Sitm (pp. 303-304), Carria (pp. 363-
364 ) [Umbelliferae]. fa: Rechinger, KH. (ed ), Flom Tnmey (ed.), 162 Grae,

HEDGE, LC., LAMOND, IM. und RECHINGER. K.H. 1987, Trachvspermum
ipp. 336-343) [Umbeliiferie). fn; Rechinger, KH. (ed.), Flom Irinica (ed, ),
162, Gz,

HEDGE. LC. LAMOND., JM.. RECHINGER, KH., ALAVA, R,
CHAMBERLAIN, D. E, ENGSTRAND, L. HERRNSTADT, L, HEYN,
CC. LEUTE G.H, MANDENOVA, L. PEEV, D.. PIMENOV, MG,
SNOGERUP, 5. und TAMAMSCHIAN, S.G. 1987, Umbelliferae.
In: Rechinger, K H: (ed, ), Flord Iriaica (ed ), 162, Gme

HEDGE. 1.C., RECHINGER, KH.. DVORAK. F. and POLATSCHEK. A. 1968,
Cruciferue. Jn: Rechinger, KH, (ed.), Flon lunica, 57 Groe

[RANSHAHR, M., RECHINGER, KH. and RIEDL, H. 1992 Ranuncubiceie.
In: Rechinger, K H: (ed, ), Flora [rinica, 171, Graz.

IRANSHAHR, M., RECHINGER, K H. und RIEDL, H. |992, Rununculus (pp. 127-
194y [Rummenlucede). o RECHINGER, K.H. (ed. ), Flom Imnica, 171, Gz,

IRANSHAHR, M. und RECHINGER., KH. 1992 Frare (pp. 126-127)
[Rununculucene]. i Rechinger, K.H. (ed. ), Flor lrunico. 171, Groe,

JANSSON, C.A und RECHINGER, KH. 1970, Crssuluceae, In! Réchinger, KH.
ted. ) Flom Tmoien, 720 Grae,

KOIE, M. ind RECHINGER. KH. feds) 19541965 Symbolue Afghunicihe
iEnumerations and descnptions of the plunts collected by L. Edelberg and
M. Koie on "The 3nd Dunish Expedition to Central Asin” und by W, Koelz,
HF. Neubawer, OH. Volk and others in Alghunistun, 1. Labuie
by K.H. Rechinger), Det Kongelipe Damske Videnskubernes Selskah
Biologiske Skrifter [Dunsk. Biol. Sk, Bind 8 (1) =80 (10545 1L
Compositae (By K H. Rechingeri; Le, 8 (23 1215 (1955); 1. Leéguminosae
by K.H. Rechingery Le, 9 0302 1-208 (1957); 1V, (varous fumilies pod viriows

authors)y Leo 10035 1-194 (1958 V. (variows Gonilies and voriows authors),

40



PDF Compressor Free Version

Flowu Iruniea: Fiaets wed [Tgues ind o s of pablichion by

Leo 1304y 1267 (1963 VI (various famidies and vanows amhors), Lo, 14
[hy: 1-94 (1965),

KOIE. M. und RECHINGER, K_H. 1954-55. Beitrug zur Flom Stdwest-lrans 11
Dunsk Botnisk Adkiv 15 (4) 5-56,

KUBER. G. RECHINGER, K.H. and RIEDL, H. 1964, Notizen aur Orient-Flur,
50-54, Newe und kritisthe Umbelliferen sus dem Gebiet der Florn Tranicy,
Osterr. Akad. Wissenseh., Mith-Nuturwiss, KL 101; 1-15: 362-367.

LACK. HW. und RECHINGER, KH. and 1991, Scabiosg (pp. 33.64)
[Dipsacacead]. In: RECHINGER, KH. (ed. ) Florn lranicn, 168, Grae,
MURRAY, E. and RECHINGER, KH. 1968, Acerucese. Im Rechinger, K.H (ed.)

Florn lrunicy, 61, Graz.

PATZAK. A, und RECHINGER, KH. 1965, Plantuginuceae. In: Rechinger, KH.
ted. ) Flom lmnicu, 15, Groe,

PATZAK, A, and RECHINGER, K. H. 1967, Verbeniceae. Mn: Rechinger, K H. (ed.)
Florn runicy, 43, Graz.

PODLECH. [v, HUBER-MORATH, A., IRANSHAHR, M, und RECHINGER, K.H.
1986, Compositne V1= Anthemideae. fo: Rechinger, K H. (ed, ), Flom lrunicy,
158, Gz,

POLATSCHEK, AL und RECHINGER, K. H. 1968, Cornicene. fn: Réchinger, KH.
ted. ) Flon lmnic, 54, Groe.

POLATSCHEE, A, und RECHINGER, KH. 1958 Erwimpm  (Crocifeme )
In: Rechinger, K H: (ed ) Florm lmnica, 57; 285-305. Gz

POLATSCHEK, AL und RECHINGER, K.H. 1968, Lythruceae. i Rechinger, KH.
ted. ) Flom lmnic, 51, Groe.

RECHINGER, K.H. und WENDELBO, P. 1967, Zhumeria, cine pene Labiaten-
Gatnme aws Sld-Lrn, Nytt Mogasio (or Botunik 14 3042

RECHINGER, KH. ind WENDELBO, F. 1976: Plants of the Kuvir Prolected
Region, lrun. leun, 1 Bot 12 23-36,

RECHINGER., KH. dind WENDELBO, P. 1985 Die Florn des Kuhe Genu in
Stdirun und ihre phytogeographische Stellung. Florg 176: 2132249,
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ALLIUM JOHARCHII, A NEW SPECIES FROM
KHORASAN PROVINCE (IRAN)

F.O. KHASSANOV and F. MEMARIANI

Acudemy ol Sviences, Tashient, Uszbekistan and
Reseurch Lnstitde for Plant Sciences, Ferdows University, Mashhud, Tnin

Abstract

Afftmt joharchie 15 described as o new species belongmg e lmno-Turaniun
wol, Eremoproyum (Kameling PO, Khose, RM Friteh et Friesen. Key for
determination of all the species of this section is given.

Key words: Allipm jolharchii, Khorsun, Loon

Introduction

During o revision of Allim specimens in the Ferdowst University of Mushhad
Herburum (FUMH), wome undeterminigble muterials closely refated o A sabulfosum
Stev, were tmeed. These plants huve heen collected by MR Johurehi at two loculities
in the southem sulty hills of custern Koppet-Dhigh mouniain mnge along the road
from Muoshhad w Sirakhs in 1991 and 2003, Here one plant of this new species could
be re-collected during o research mission in Mav, 2006. Thos, the following

de<cription considers also Chumeters of living plunis,
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Altiem gohare it F.O. Khass. et Memarkni sp. nov.
Holotype: lrun, Khorsan, S.W, Sarakhs, southern kills of Rabmat-Abad village, ol
OUOLTO0 m, 02062003, MR, Johunh & H. Zungooe (FUMH, Fig 1),

Bulbus 2-25 gm longus et 1-1.35 em n dinmetro, oblong-ovoideus, wne s
extemis copacers pallde griseo-brunners. Bulbilli ur videtur nolli Scupus 30-50 vm
altes, Folig o numery 3<h, gquum seapus breviomy, -2 mm bai, semicy hindrica,
cunnlicolon, fitlosw lweviee Spathe umbellum . subsequons, geominote, Umbella
subelobosy, moltiflorn, Pedicell subuegquilong 10-20 mm longs, busibos longo
bructeolots: Pergonium cupalotum. Tepuln 3-35 mm longa, ovatn, cymbiformi,
rogost, acutn, submses-infuscatn. Filumenta romneolorig, simiplicn perigoni duplo
longiory, Siylus exsertus: Capsuly subploboss pengonium superant,

Ab A confrugoso perizoni phylis patlide colomns differt
Hubitut in gypsaeets montum Koppet-Dagh ore aolis (Pepsm ),
Species i honorem MR Joharchi Mushhudensis denommatae est,

Bulhs oblong-ovate, 2-2.5 cm long und 1-1.5 om wide, outer tonics pruyish,
without longidingd dbs, Bulblets apparently missing. Seupe 30-30 cm longe. Leaves
343, shorter than seape, -2 mm wide, hollow, globrows, chonpeled, semi-cylindneal,
Spucthe s long as mfloreseence. membronows, with o beuk Inflorescence subglobose,
muny-flowensd, Pedicels of pearly equad length, 10-20 mom long, with loog basal
bructs. Flowerns cop-stuped, tepals 3233 mem fong, ovate, nigose, cymbifonm, ooute,
Filuments toangulor, twice longer thun tepals. Style exserted. Cuapsule subglobose,
larger thun flower,

On morphologica) rewsons (Fg 25, this species clewrdy belongs 1o lmno-
Turuniun seet. Eremoprosym which comprises seven more species in Central Asih
tFg 33 A sobudosum wis mentioned only from one location for lran (Persia: Prope
Shurab inter Esfubun ¢t Teherun, Bunge, 13) by P. WENDELBO (197 11, Allinem
Jofiarchii represents the second species of this section occumng in lan (Fg. 4, The
new species s closely relited to A, confragosiom und A, sabufosym, differing from
the first species by less intensely colored tepals and emarginate form of inner tepals
from the second one. Additionally, A joharchii 1s the ooly species of

i
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seel, Evemoprasum without bulblets, Allium sabulosium s widely diswibuted und
grows wswilly on sandy dunes (fmom Caspuin Sea townrnds the east), but oll other

species are local endemics growing on gypsaceots slopes in Pamir-Aly, Tien-Shin
and Koppet-Dugh mountain runges,
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Fig. 1. Holotype of Alfinm joharchi.

65



PDF Compressor Free Version

FO, Khusunoy gl B, Menerion

Fig. 2. Allium joharchii: A, Inflorescence, B, Flower and €. Capsile.
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Key lor determination of Sect. Eremoprasum

RM. Fritsch el Friesen

¥

».

Tepuls rugose
Tepuls smith

Tepuls abtuse, the inper ones emurginuie
Tepuls acule; the inper tnes pol emurEinale

Tepuls greensh. Cluter tunmics and bulblets
with crests

Tepuls brownish Quler tuoies and bulblets
withiut erests

Bulblets  browmsh-blockish,  tunies with
dense minole pits and warl-like projections
Tepuls brown (when dried violetnsh)

Bulblets absent, (uler tunics withosl pits
anid wart-like projections, Tepals pinkish-
brivwnish (when dried browmsh)

Ouler tunies without vrests, scape thickish
Ouler tunies with crests, scupe nol thickish

Filuments shorer than epals
Filuments longer than tepals

Tepuls abtuse, llucky
Tepuls acute; whinsh with purple vein
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NUMERICAL TAXONOMY OF TULIPA
SUBGENUS TULIPA (LILIACEAE) IN IRAN

B

M. SHEIDAIL , SH. KHANAFSHAR and SH. ZOJAJIFAR
Shuhid Beheshii University, Tehrun, lrun

Abstract

Phenetic studies were performed on 97 populations of 13 Tl species and
vaneties belonging 1o the subgenus Tulipa of lran i order to reveal 1oer- populition
vanutions, mter-speeific differences and rebutionships as well as checking txonomie
position of T gdophyvifa. Swstocal gmolyses showed  thar, populanons differ
significantly mw most of the guantitative morphological characiers while species
differ sigmificantly i cermm chumerenstcs, which may be used 1o the species
delimitation, Clustering and discnminumt analvsis supporcted mxonomie treatment of

the subgenus Tufipa and also meluswon of T plopfefia o the secton Eicfleves.

Key words: Tufipa. Phenene study, Clustering. Diserimimant analysis

Intreduction

Tulips (Thefipa Loy are among: important plants widely wsed as ernamentals
They have been origmmated 1o Bastern countnes and wvin lran and Turkey were
mtrodisced o Europe (WENDELBO 1977), The number of Tufipa species occurmng
in lrn vanes from seven 1o 23 accordmg o different authors. However, MATIN

(1998 0 the most recent mxonome work on Tafipe of Lo repors 19 species and

o Cormespornd fng m hor
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vareties of Tulips distributed in two subgenery of Evfostemeones Boiss, and Tulipy
(Leinstemone s Boiss, ),

Althovgh, Tulips have been studied extensively throughout the workd,
o limited pumber of Bosystematic siwdies are avidible from T (SHETDAL o af,
N2 & b, KHANAFSHAR er af. 2004), The present study considers phenetic
anulyses of morphological churucters umong the species of subgenus Trlipa in onder
to identify inter-populution diversity and the interspecific relatimships. The position

of T sloplvllc Wendelbo, which i controversial, hos abso been considened,

Malerials and Methods
Plunt rute nul

In woiul, 97 populutions belongmng o 12 species und two voareties from five
different sections of the subgenus Thlipo were studied (o morphological chakiclers,
The species stidied und their respective sections are s follows:

l. sect. Clusimae Buker |, T. clusiuna DC, 2. T, harazensis Rech, F., 3.
T montone Liodl, var, montina, 4. T, montana Lindl. var. efirpvantha (Boiss, ), and
5. T finifoliu Regel. (specimens collected from Afshonistun wee also ipclided).

1L sect. Tulipanum DE Reboul: 6. T foogiana B, Fedisth,, 7. T syaroda Stpl . und
8, T knschkensis B, Fedisch,

UL sect. Eichleres (Hull) Raomsdonk & De Varkes: 9. T micheliana Hoog.,
0L T2 alopdivlles Wendelbo, and 11 T2 wendelbo Mutin & lrunshobr.

IV sect. Kofpakevskfanae (Hill) Raamsdonk & De Vuries: 120 T fehmaniona
Merckl

V.oseer Tulipa Baker |3, T seheienkii Regel.

Three o five plints from each popubiion were ased fior morphome toe
studies, Details of the localities and the voucher numbeérs may he provided on
reguest fom the senior futhor. Voucher specimens ure deposited in TARL IRAN
ind Herhirium of Shohid Beheshin University (HSB ).

Muorphometry
I ol 533 morphological churacters (15 gqumibititive and 38 quolititive)

were stdied (Tuble 1), Chumclers were selected bused on Lthose reported by VAN
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RAAMSDONK & DE VARIES (1995) and our own field observations, In order o
detect any significant diffe rence in gquanitative morphological characters dmony the
species stdied, andlysis of varance (ANOVA) folowed by the Jeast significant
difference (LSIY) tests were performed.

For phenetic analyees, the mean of guantitative characters were weed while
yualitative churucters were coded o bimey/multistate chumcters, Since different
types of varibles {quantitative and gualitutive) and codes (binury dnd multistate)
were used, variubles were stmdirdized (mean=0, vuriance=1) for muliiviriite
stutistical mnolyses (CHATHELD & COLLINS 1995, SHEIDAL of of. 2002 0).

The phenetic analyvses were performed with the following dims:

L. To mdicate inter-population differences, 2. To determine the species inter-
relutionships, and 3. To check the laxonomic position of T, wlfoplivila.

In owler o revedl inter-populition differences cluster anolysis, using
UPGMA (Unweighied Pair Group Method using Arithmetie Averuges) and WARD
(Minimum Varinee Sphedeul Clusters) as well s ordination hised on Principal
Component Anulysis (PCA) were pedfurmed pmong different populitions of o single
species (INGROUILLE 1986, SHEIDAL ef al. 2002 1), As suggested (CHATFIELD
& COLLINS 1995), in UPGMA clustering, the Euclidean distance nnd in WARD
clustering. squured Enclidean distince wis used as dissimilurity coefficient.

In order W determine the species interrelationships, clusiering und PCA
ordingtion were cirried oul, ln order o determine the most vatuble momphological
choreters umong the species stidied, fuctor annlysis hased on principal components
anulysis (PCA) wus pedformed (SHEIDAL et of. 2002 0, VAN RAAMSDONK &
DE VARIES 1995).
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Tubbe 1. Morphological characters and thetr coding

S.No.  Character States

I Stem length Cm

2 Stem pitbescent Presence { | )fubsence ()

3 Number of leaves

4 Length of lowest leaf Cm

5 Length of second lowest leaf Cm

4] Width of lowest leal Cm

7 Width of second lowest lenf Cm

8 teaf with devinting margin color Presencefiuhsence

Y Leafl murgin color I like blade, 2. red, 3-white

(] Leaf pubescent Presencefuhsence

L1 Leaf murgin ciliute Presencefuhsence

12 Lowest leaf form | crisp, 2. fuleite,
3. straighi

L3 Second lowest leaf form |.crisp, 2. faleate; 3. straight

4 Uppermost leaf form | crisp, 2. fuleite,

3. straighi

15 Lowest leaf unduliion Presence/ubsence

1] Second lowest leal undulation Presencefubsence

I7 Color of outer tepal ot abuxin| side I.red, 2. yellow, 3, onnge,
4. white, 5, purple, 6. pink,
T.silvery, 8. coppery/violet

] Color of outer tepal ot aduxin| side I.red, 2. yellow, 3, onnge,
4. white, 5, purple, 6. pink,
7. silvery, 8. coppery/violet

] Tepaul with deviating murgin cobor Presencefuhsence

20 Color of inner tepal ot abaxiol side I.red, 2. yellow, 3, onnge,
4. white, 5, purple, 6. pink,
T.silvery, 8. coppery/violet

2] Color of inner tepal ot adaxiol side I.red, 2. yellow, 3, onnge,
4. white, 5, purple, 6. pink,
7. silvery, 8, coppery/violet

2 Length of outer tepal C'm

23 Width of outer tepal C'm

24 Length of mner tepal C'm

25 Width of inner tepal C'm

16 Ohuter tepal blowh | dhsent,

74
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5, yellow
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Toablke |, (contd. )

27

29
3
31

K
44)
4]

42
43

45

47
48

49
50

R
LI

[nner tepal blotch

Tip of outer tepal pubescent
Murgin 0f outer tepal pubesecent
Midrib of outer tepal pulbescent
Tip of inner tepal pubescent
Mavrgin of inner kepal pubescent
Midrib of inner tepal pubescent
Oecwrrence of yellow/while murgin
wround hioteh

Tip of outer tepal form

Filumint length
Anther length
Anther color

Pullen color

Filuma i color contristing with fower
color

Ovary length

Stigne color

Width of bulb

Tunie type

Cilor of budb e

Oecarrence of hairs i upper part of
buldls tunic

Ovcurrence of hiies ot middle purt of
buldls tunic

Ovcurrence of hitirs ot base of bull
(AT TS

Bully tufted ut top

Typefform of unic huirs

Oeeurrence of curpophore ut the hase of
capsule

Capsule length

Cupsule width

L. absent, 20 blockidork
purple. 3. purple.

4. brown/violet, 5. vellow
Presence U ) absence (0)
Presence (1) absence (0)
Presence (1) absence (0)
Presence (1) absence (0)
Presence (| abseree (1)
Presence (| abseree (1)
Presence (| ) absence (1)

| deurnimie, 2. mucronile,
3, abluse

Crm

Crm

1. yellow 2 violer,

3, greenfpurple

1. yellow 2 violet/purple,
3, green

0, similar, |, deviuting

Cm

| yellow 2 hrown

Cm

| coreeons, 2 papery,
3, sub-conace ous

| w2 dark brown
Presence () iabsence (1)

Presence {1/ ahsence (0
Presence {1 )/ obsence ()

Presence {1 )/ obsence ()

L. tonwelise, 2. serceous it
tunic hase und strigose ul
sumimil, A, short b,

4. long hair

Presence {1 )/ obsence (00

'
't
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[ order 10 check the position of T wlophy fa, diseaminint analysis (A was
oy curied our along with clusering and PCA - ordination (CHATFIELD &
COLLINS 1905), STATISCA, ver. 5 (1995) wits sed For muliivariale sbitistical

dnlyses,

Results and Discussion
Inter-population vuriations

The normul distribuion of the gquuntitative chometers inoall populations
studied was checked using normul probability plot showing that, almost all of them
sive pood fit wo normal distribution and moy be used in mulivonnte unalyses,

In the first uttemnpt, 30 populations of T montana vic. mentane were the
OTUx sowdied Tor inter-populition. variation. Clustering and  PCA ordinution
produced similur results in which three populations of Tehran |, Golestun 1 and
Humedon stand <epiniie from the other populations due to thetr morphological
differcoces (Fig. 1) Fucor analysis revended thut, the first six POA fuetors comiprise
about 77 % of wial viriation and Characters like stem length, first and second leal
length as well g5 ouer epul length and width, possess the highest fuctor loads
(= 060y und, therelore, we the most variuble morphological chumeters among
T montane vie. montang popolations. This is abso supported by descriplive statistic
anulyses of churacters like stundurd ermor and standard deviation as well us ANOVA
performed among the populitions {ANOVA showed o significunt dilference in these
charaeters, see ulso Table 25,

A similur anulyses were pedormed among 30 populitions of T2 monttang vur,
clirvsantho. Clustering und PCA ordination guve simikyr results (Fig, 20, in which
three populations of Kashan Sermmun and Senmnon 2, swnd sepurate from the other
popubitions due o their morphologicul charicters, Descnptive stutistics (Table 23,
ANOVA and PCA unalyses showed thut, these populations differ in chumelers such
as: wtem length, second leal length, outer tepal length and widih and first und second
Teaf undulution.
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Tuble 2. Discriptive stutistics (meln and stpdand ermord of quunttagve morphological chiracters in Tilfpe species studied.
(species code: C = eluviang, CH = chrventha, H = hamzensis, LEH = fefmumiang, LIN = [inifolia, M = michelima,
MONT = montana var. montana, O = montana var. montang with omnge flowers, SCH = scherinkil, LAF = fin{folte from
Afghunestun, U = wlophylle. W = wendelbol, HOO = lwogiona, K = kutelkensis, 8 = systela)

Eharneter Npecies
(i i H LEH LIN ™ MONT O 5CH LAF © W HOD X g
Stem coglt 2001 G578 638 D6 1838 130 whl Gan sz ool 367 930 1600 1540 B47
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The sume andlyses perfurmed smong seven populations of T feifedia
collected from loan wmd Afphunistan showed  distinctness of these popualations
(Fig. 3}, us the specimens collected from Trun separated from those collected from
Afphupistun, Sttistical  anblyses reveued (hal (hey  differ in morphological
churacters sueh as; stem length, pumber ol leaves, first and second leaf length, leal
mirgin dnd its color, shipe of the last leaf, second leaf undulstion. outer tepal length
and width gs well as ovary length

Phenetic analyses performed among three populations of 7. clugana, 1wo
populitions of T, farmzensds, two populations of T michelfana, four populations of
T wlophvile, three populutions of T fefumoniong, add  four populunons of
T acherenki showed that, differences wre due oo almost the sume guontitaeive

churieters mentioned before.

Inter-specific variutions

The mean volue and swpdud error of gquantitiive churicters in enth
species ure presented in Table 2. ANOVA followed by LSD test performed among
the species studied revealed presence of o significant difference almost o all
yuantitarive morphologienl chomeiers,

Forstudying the species interre lutionships, Tulipg species were considered us

OTUs and clusienng is well as PCA ordinution wis performed producing similir
results (Fig, 4, Members of the sect. Clusianee fe T montana vie, montani,
T- montana Vi chrvsanthi and T linifolio show phenetic similurity and are placed
closs 1o eath other while T clusiono and T2 harazensiy stund Hittle fur from the other
species.

The species belonging to the sect. Talipanum e, T hoogiuna, T, svwiola
and T kuschlenyie wre placed close o euch other, From the members of the
sovl Eichleres, two species of T, wlophivila ind T wendelboi show similurity and are

placed close w each other while, T2 miclieliona stunds fir from them.
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Fig. 4. WARD closiering of Tulipa specics studied (species code: © = clusiana,
CH = chrwantha, H = havazensis, LEH = febmaniona, LIN = likifolia,
M = micheltana, MONT = montana var. montana, O = montang var, montana with
oringe Qowers, SCH = yelterinkii, LAF = linffolis fom Alghanistun, U = wfophvila,
W = wendelboi, HOOG = finogiana, K = kutefikenxsiz, and S = svsrofa),
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Two species of T felmaniong (fom o the secl, Kofpakeoviddonae) anid
T schersnibii (from the sect. Tufipa) also show similarity o cach other and are
pliced close together. In general the phenetic results suppont MATIN (1998)
rxonomic fredtment of the subeenus Fulipa.

Foctor unudysis of morphological choracters revealed  that, the fimst four
Gt s commprise about 70% of totl vanotion and the following chanmcles possessed
the highn-l posiive Tuetor kads (> 0,708 length and width of the first and second
feaf, fmmer and owler tepal length und width, hair type. floment and anther length,
volor of vuter tepal at udasinl side, color of inner e pal at abaxiad side. Therefore, us
i result, these churocters are considered the most variable morphological chureiers

umong the species studied,

Pawition of T wlophvlla

RECHINGER (19900 pliced T wlophyila in the secl Thlipanum, while
MATIN (1998) considered it s @ member of sect. Eichleres. Therefore, phenetic
anulyses were tsed (o determine the position of T wfopdylia, the resulis ol which are
presented in Figs 5 & 6, Clustering of the species belonging w two sections of
Tidipanum and  Eichleres revealed thut, T wlophyfla show more similority o
T wendethoi uid T, micheliana ol the sect. Efphferey jis they are placed inu sepamite
cluster far from the members of the sect. Tlipanum,

DA was dlso performed considering T alopfyffo os o member of Eichleres,
which showed 100 % of correction for such classificution. Two DA ficlors were
produced vn which species ordination wis pedformed (Fig, 61, suppirting inclusion
of T alopfollo in the sect. Eichferes,

Bl
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LEAF ANATOMY IN THE FAMILY MORACEAE

D, AZIZIAN E.. D, CUTLER and M. GREGORY

University of Shahid Beheshii, Tehrun, Irun and
Royul Bomnic Gurdens, Kew, UK

Abstract

Muratceue, morphologically, is o heterogencons Somily of trees, shmbs, lines
and herhs growing mainly in the topics and subtropics, with o few species in
temperate regions of both hemispheres, Leaf anatomy of 63 species in 32 genett is
deseribed, Characters of mxonomic value within the fumily include the shupe of
epidermal cells, cuticle strimtion sod  ype of s, Chardelers of dingnostic
importunce ab the fumily kevel include the occumence of e ystoliths and ervstals in the
resophyll, the presence of hypodermms wnd laticifers, anomoecylic stomuty {excepl in
Prorstenin species where muinly anocytic), wsually dorsivental mesophyll, with o
prabisde tissue of 1-3 layers in severul senera (but Bprgtenig specres with short,
distietively lobed cells), Leal angtomy shows charpcieristic features within the
Gamily, but the family forms such a closely Enit comples that some tibes anil gener
sre dlifficult to de hmit

key words: Cysioliths, Laticifers, Trichomes, Anatomy, Momceeie
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Introduction

The Morucene is o fumily comprising 38-50 penern and well over 1300
species (CORNER 1962, BERG 1973, 1980, CRONQUIST 981, BRUMITT 1992,
MABBERLY 1997), widespread in tropica) and subtropicyl areds but mich kess
common in temperite regions, The systematic relationships within the family huve
been discussed for miny yeurs IWOODSON & SCHREY [06{), CORNER 1962,
HUTCHINSON 1967 dnd more recently by HUMPHRIES & BLACKMORE
(1989}, TAKHTAJAN (1987, 1997) CORNER (1962) his subdivided the fimily
o iy tnbes defined almost entiely on inflorescence Characters, but the mos
important contribution o establishing major subdivisions of Moruwceae is that of
BERG (1973, 1980, 1983). BERG (1973) discussed CORNER's {1962) teentment of
the Muoracede, und redoced the number of tribes i the Bimily o four by including
Anocurpeae in Morese, Later, BERG (1989) investignied the systemutics nd
phylogeny of the Urticales and proposed live tribes within Moraceae, e, More,
Anocarpeae, Castillewe, Duorsteniene und Ficeie, The delimitution of (ribes wis
hased on vimous churncters such fs inflorescences, type of flower and fnut For
exgmple Ficeoe choncterzed by woody habit, inflorescence (syeonia) basically
hisexunl and cymossfcastillene group is woody but inflorescence cupitule dnd
involucrate, umsexun] (meemose ), while Dorsteniene exhibit woody und herbaceous
hakit with complex inflorescence, often with redoced  flowers,  Atrocurpeie
churugterized by woody hubit inflorecence usonlly unisexunl meemose and Moreae
rmainly woody and (in Furonn) herbaceous, inflorescence relutively simple, mostly
rucemose And umisexudl. However, the delimitution of genera wis more o less
problematic, As ROHWER (1993} mentioned, the family forms suth g closely knil
vomples  that wibes und  geners wre difficull w0 delimic HUMPHRIES &
BLACKMORE (1989) huve sgain reviewed the clussificution of Moriceue und
TAKHTAJAN (1997 hux subdivided the fomily into five tribes ox BERG did in
989 (Table 1).
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Tuble |, Tasonomic treatment of the family Momceie

Author Tribe Generi
BER{ 1989 Ficeae Fiois
Custilleas Antians, Castiffa, Neotropies,
Helicostvlis, Magwira, Mesogyne,
Noucleopsis, Prebea, Pseudodolmedia
Dorstenkeae Bosgwicopsis, Brogimum, Dovsienta,
Helianthostylis, Scyphasvee,
Trileprsizm, Trvmatococcns, ivetelo
Anliwurpeae Antiaropsis. Artocarpus, Bagassa,
Batovarpus, Huffettia, Paratovarpus,
Prainea, Soroca, Sparatiocyee,
Treculia
Muoreae Bluiroddia, Broussonenea, Fat,
Mactur, Milicia, Mors, Streblus,
Troyphis
HUMPHRIES & Ficeae
BLACKMORE Dorsteneas
Ry Custillens
SpLEITOSs yeae
Muoreae
Artcurpese
TAKHTATAN Moreas Maores, Brossemetia, Milicia, Macfura,
b7 Trophis, Sveblus, Blwlorodea, Faraua
Anocurpens Artacarpus, Paratocarpus, Treendia,
Prainea, Hulfellia, Antiaropsis,
Sparathosyvee, Batocarpus, Bagassa,
Sorircea, Clarisia, Panlsenia
Castillear Antiaris, Casnilla, Perehea,
Helioosrpls, Magvira, Mesagyne,
Nowcleopsis, Psenwdodolmedia
Dorsteniens Bosspiciopsits, Brosimum, Dorstena,
Heltanthostylis, Seyphosyee.
Trilepisitm, Trymatecocois, Hisowela
Ficene Ficus
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Compured with size ol the fmily, fittle & published on the vegebitive
anatnmy of Moraeeae, The description in the clisical work on angtomy  of
dicotyledons is given by METCALFE & CHALK (19537), who studied vitdous
verem of the fumily and mentioned the characleristic features of Jeaf, sterm and
wirir] wratomy in Momeede. SHAH & KACHOO [ 1975) imvestigated the tichomes
in some genert of Mordeene and recopnized three types of glandular trichomes, In
addition, svudous works have been published on individoa! genern and species such
us Fiens species (LERSTEN & PETERSON 1974, KUMAR & JAIN 1986,
BAIUNATH & NAIDOO 1979, HARDIN 981, BISHT e al 1989, VAN
VEENENDAAL & DEN OUTER 1990, AZIZIAN 1998, 2001, 2002). This puaper
presents the ninge Of lend anitomy within the family based on 4 siudy on 63 species

in 32 genern and discisies its nse for xonomic and dingrnostic purposes,

Materials and Methods

Anutormcal  studies ‘were curried oul on fiving collections gt the Royal
Botuni¢ Gurdens, Kew, ind on herbarium mutednds mainly from the Royal Botunie
Gurdens, Kew (K) und some from herburium of Reseirch Institute of Forests &
Rungelands iTARD, Lun. A list of the species examined ogether with the sounce of
the muteral 15 given in the appendix,

The mulernls were examined by Bight and scinning electron micmscopy. For
light microscope observation, fresh material wos fined in FAA for 48 hours, Doed
raterinl wias expunded und softened by boiling in wuter before fixing. Materiol wos
then stored in 70% ethonol. Epidermal prepurations werns made using Jeffrey's
solution.  Sections were cul on 4 Reichert OME sliding microlome, cleared in
purozone, stained with <alinin and alcian blue, dehydrated through an aleohol
series, pussed through histoclear und mounted in eupural. Photogruphs were tuken
using o Leite phosmicroscope. For SEM observation, small pieces of laminn were
fixed on aluminium stubs with double-sided wihesive wpe, couted with platinem ina
sputter couter and photogriphed in o Cumbridge Strereo Scan 240 SEM at the
Jodrell Laboriory, Kew (UK

bR
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Hesulls

Leal surface

Cuticle: finely striated in most spedies, e.g. Browssonetio, Fieus, Maclia, Mo
(Figs 1-5). Epidermal cells varying in shape, with wavy, sinuous or straight
anticnal walls (Figs 7, 8). Stomuta wsually anomocytic except in Dorstenia where
mainly unisoeyiic and some imomocytic often <howing u range of sizes (Fig 9.
Stomats usully confined o Jower suuce, bul also ocewrning on upper siface in
some specics, e.g. Maclura pomifera und Momes ofba, although less dbundunt
Stomatn muy be sunken below surface in Brosmopsiy und Fiopy species: more or
less prranged in groups between projecting network of veins on lower sudface of leal
in Ficus ltea, Fodelividea und Chlorophora exeelsa (= Milicia excelva) and with
prominent cuticulur ledge in Ficuy pretoriae, Fo binnendifhkii und F bhenghalensiy
(Figs 10, LIL

Hairs: A few species, such ax Clarisia ilicifofia, Mesaogvne invionis, Parartcamiy
venenosus, Perefrea xanthoctvma, Psevdofmedio foevigate, Sorocea saveopai and
Trvmatocoecwy alfgandrs, almost glabross. Nonglundulnr und glundulor hairs
present in most other species exumined:

A: Nonglandular hairs: oaually unicellular, simple, modemiely  thick-walled,
varying from long to shon and siruight o curved, present in most genen, sometimes
reduced (o very short globose hiairs or mesembling papilloe 05 in Brewssone fa
bozinodi (Fig. 120 und Clamsa Hicffolfa, Viration und peculiarities in hoir shope
sometimes vidwmble for identificution of generi and species: e.g () long, clothing
hairs in Brouwssemetic papyitfera (Fig, 13), Costifla nlei (Fie. 14), C tinea, Fiens
species (Figs 15-17) and Trymatococoys paraenyis; (i) prickle hairs with swollen
hase sunken in mesophyll, dlwoys containing o cvstolith, in Mons spp,. Ficus spp.,
Poulsenda armuta and Strebluy asper, Dorstenia eluto (Figs 18-21); (iil) stnsciures
resembling cystoliths sometimes ulso oceirring in tips or suspended from walls of
lurge haoirs in species Of Antiaris, Arfocarpiy, Brotsenetio und Fions (Figs< 19-20).
B: Glandular hairs: vsuolly with uniseriuie stulk of ofe or more cells and 4-8- 16-
celled, sphercal or ellipsoidal head, with longitedingd aod transverse walls this type
is present in ol genern investigated but s more abundunt in Antieriy wxicaria,

Basgneiopsiy gilletit, Mivuy nigra, M. alba. Brosimum costaricantm, Maclir
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pomifera, Castifle ulei, Helicostylis tomentosa, H. scabm, Dorstenia elata, Sormeed
sgvetwarpi,  Trymatoveooctss amazonicd,  frequent in Anocorpis spp. and

Clilorophora excelva, hut less frequent m Fiens spp. (Figs 15, 22, 23),

Leal transverse section (T.5.)

Epidermis: wsually consisting of one layer of cells; bul frequently more than one
luyer present aduxially purticulirly at the base of huirs: distinetly two-liyered in
Sparattosyee dioica and Trecnlia modegoscarica, Bpidermal cells sometines of
differcot sizes und levek, as in Helicoovlfy fovarensiy ind some may coniain
mucilage, 48 in Brosepum, Ficus und  Peendolmedie, Hypodermis  generully
occtirring only heneuth aduxinl surfice in certuin species, e.g. Chlorophora exeelsa
(1-2 luyers) and Fiews futea, F. odeltoidea, Foobenghalensiv, F villosa, und
F. bimnendijkii (14 lnyers) (Figs 2426,

Mesophyll: leaves more or less meswomorphic inoall species studied; maoinly
dorsiventral, palisade fissue genernlly muoking up 172 w0 123 of wil thickness of
ausophylls composed of il cells mainly tn one luyer in Bosguetopsis. Brosimum,
Naucleapsis, Helicowtvliy and Cadvang species (Figs 24-28) cells very shont in
Antiaropsiy: deciplens, Clavisia fffcifolia, Fieus pretoridea (Fig. 29, F deftofdea
(Fig. 30, Prainea papuana ind Scyphosyce pondurata; Dorstenta species unigue,
huving short. distinctively lobed cells (Figs 31, 32), but isobiluterally und in 2.3
votmpict loyers in vurions species such s Chivrophora excelva (Fig. 26), Castilla
ulet (Figs 33, 34y, Antiaris toxicario ssp, Welwitichit (Fig. 35) uml Sorocera
guilleminima (Fig. 36). Cells of spongy mesophyll more or less branched or lightly
rounded and compuct i omost species examined, but very loose urmecells in
Antfaropsiy  decipiens,  Artocarpus rigiduy,  Besgueiopsis gilletis,  Brosimum
costaricannm, Fiens {utea, Maclura pomifers, Mesogyne ingfoniy, Naueleopsis
glufm (Fig, 271, Parartocarpus venenosns, Psctdolmedin loevigato and Treeulia
madagascaric.

Midrib: Usoally with prominent are of several bundles abaxiadly and sl bundles
in gronnd dssue wdasially, Vascolur bundles colliteml, in one row in kming, Bundle
sheuth of major bundles composéd of severl luyers of collenchymu; bundle sheath
extensions collenchymutous, wsunlly both ad- iod gbaxially in @51 enery; ulsent

ui)
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from Dewstenia, Mesogyne, Parartocarpus, Perebea, Seyphosvee, Sovocen, Trecnliu
and Trymuatocoe ey,

Laticilers: unbranched, present muinly in mesophyll and around veins in laming,
sommetimes extending to hypodermis or even epidermis in species exumined of
Anriariy, Arocaipus, Castilla, Dorstenia, Ficws, Macfre, Trevcullea and Mo
(Fig. 37). Crystuls: in additon b those in cystoliths, dises or solitary crystals
present in neurly all species studied as erystal idioblasts in mesophyll (Figs 38, 43)
and around visculyr bundles. On the other hand, woe cysioliths with more or less
lurge tithoeyst frequently observed in abaxial surfuce and sometimes also in adoxial
surfee i Castilla, Chlovophora, Fiens, Mo, Powlsenia, Spavatosyee und

Streflus, but uhsent from Fatoue, Mexogvie, Prainea and Sorocen (Figs 39425

Discussion

Exgept for Ficns, our survey of the Moraceie is based on only o few species
of each genus, The wesuls exhibit severl notble features within the fumily which
iire guite compatible with the informution summurized by METCALFE & CHALK
(1950). Most species have regulurly-shiped epidermal cells in one biyver, hut certuin
species of Chlorephom, Fiews huve more than one layer, particulardy ut the base of
hairs. Epidermol cells aunetimes of different sizes ind levek such as Helicoavliy
fovarensiy and Brogimuen, Cuticle strintion showed variation and chumelenstic
fedtures within genery a5 in Bropssonetio and Ficus (Figs 1-8), All species exumined
huve anomocylic stomits, excepl Dotenia where they are muinly anisocytic und
some unomocytic. GANGADHARA & INAMDAR (1977) weorded other furrms in
the fumily, such s actinocytic in Artdcarous commumis and anisocyiic and partly
ulen heligocytic in Dorstenia indicoa, The stomaty ure muinly restricted to the lower
surface of the luming: in species of Ficus they tend 1o be arranged in groups between
the projecting network of veins on the abuxial sucfice, The stomatn are usudlly
superficiul but muy be sunken (Figs 17, 191 Trichomes are present in muny
members of the family (SHAH & KACHROO 1975).
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Figs 1-15; Leaf surfoces, SEM & LM, | Ficns carica 2. Browssonetia kazinoki
3 Mo megra 4. Maclwa pomifera 3. Ficus rupesiris 0 F deltoids (),
T, Momy atby (%251, 8. Daeretenta elam (x4), 9. D, pyilwray 10, Ficus
bengadensis 11, Schyphosee  pondwrata 120 Browssonetio kacinok
13, B. papvrifera |4, Castifta wleit 15, Ficus carica: (Seale bars: 13, 5250 pm,
4o b, 15=20 pm, 9, WY, 12=100pm, 13, 14=500 pm);
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Figs 16-23, Leaf surfaces, SEM. 16, Frows carica 17, F.ocarica 18, Moms alba

19, Ficus mpesterss 200 F, palmata 21, Broussone tia papyrifera 22, Castillo nlet

23, Dorstenier elata. (Seale bars: 1o, 21, 23=00 g [7-18 pm, 20=50 pm,
F9=200 pm),
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Fis 24-33. Leaves in trunsverse seclions, showing abaxial and adasiol epidermis,
mesophyll of vimable patterns, vascular bondles and presence of cystilites,
24 Fiews benghalensis (=43, 25, F. villosa (=10, 26, Chlorophom eveelsa (x10),
7. Naucleopsis glabra (x25), 28, Cadrania tricuspidata (x10), 29. Ficus
pretorides (=104 30, F defiondes (x210), 31 F patmata (x10), 32 Daemteniy
paelirney (%250, 33, Casefla wler (325).
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Figs 34-43. Leaves in trunsvere sections, 34, Costiffa plei (x25), 35, Antiars
foxicdia sp. welwitvehif (%10), 36, Sorocea guilleminiana (3253, 37, Trecullea.
mrdegaseana  (x10), 38, Flens johanmis, (%25), 3. F. caroa (x25),
). F ovillosa (=Y, 41, F benghalensis (=x30), 42 Mom alba (x25),

43, F. rupestiiy (x40),

us
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Glundular trichomes are present o all genen wnd are uaiformby unbranched,
cither with o sphedcal 1-2-celled head. as in Moms, or with fooms of  discoid
[<4-Bcelled heads, s in other gepery. MNon-glindular chomes are mostly
poice ubar and predominontly. unbmnched. They moy Be long and dense. covering
both surfiaces (Figs 13, 140 Viritions in the shupe of trichomes sometimes provide
dingnostic churacter for the identification of genern wnd species, ez prickle hairs
with @ swollen hase sunken in the mesophvil und wsually contuining o cystolith are
chureteristic fentume in Fieuy species,

Anutomucully, all the generu exomined have certain churichenstics in
vomnmuon: presence of solitary crystals or doses in the mesophyll, vasculur bundles
in one row, mesophyll doiventral, palisade tissue wsually in one o two lavers of
twll cells, but in Dhostents unfgee with shon, distinctively lobed cells, The
distibution of ltcifers in Moracene his been discussed for milny yveirs by vanous
authors; VAN VEENENDAAL & DEN OUTER (19904, BRUMMITT (19492} und
TAKHTAJAN (19973,
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Appendix, Taxa examioed

Nos 1-21 are from living motedol g Kew, the rest from herburiom muterial o Kew
(K and lnin (TART),

Species and Kew accession Nos in the Bownic Gardens, Kew (living plunis);

I Artocarpus feterophylfo Lum. 1986-2204),

2 Broussonetio kosinoki Siebold. 1986-8199,
3 Bronssone fig kaginek Sichold. 19868213,
4 Broussonetio papyviiferd Venl. 1985-8415,
53 Broussonetia papyviiferd Venl. 1985-8198,

b
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14
20

21

=

Brongssone in papyrifers Vent. 1952-60 101,
Drstenio bahiensiy Klotesch ex Fisch, & C A Mey, 1977-2803,
Dorstenin dmkena L. 19841309,

Dyprstenia elarg Gurdn. [980-961,

Dstenio peitfumes Welw, 196917745,

Ficus binnandiflii Mig. [992-883,

Ficus carica L. 433794628,

Ficus carica L., 45379528,

Ficus deltoiden luck, 1973-12472

Ficus lutea Vahl 197320447

Ficus pretoviae Bunt-Davy, 19642802,
Ficus puomifa L, 1986-1808,

Ficus vilfoss Blume [984.293(),

Maclira pomifera CE. Schneid, 1910666013,
Maris rigra L, 198649201,

Marux rpba L, 1993.3273

Herbamum muterinls:

p5)

13

Anttaropsiy deciping K. Sch. New Guinew. 1.5, Womerskey, NCF 19147,
Antiaris wmricarta Lesch, ssp. Welwinehii (Engl.) C.C. Berp, Eihiopia
1. Friis, MLG. Gilbent & K. Vollesen 4012 (K1

Antiaris tovicarta wp. welwiisehii vic. welwitsehii. Nonhern Rhodesia
LA Mutimushi 1167 (K ).

Arfocarpus rgidng Bl ssp. gy, Indonesia, K. Siditsy 442,
Bogiqueiopsiy gilletii De Wikl, & The Dur,, Tanzani, Lind: Distr,
5. Bidgood, R. Abdullah & K. Vollesen 1537 (K,

Brosimum alfcostriom ssp. alicastmer, Mexico, Junon Rimirez 1s. Edwand
Palmer 471 (K}

Brosimum.  costericanum. Liebm.  Costy Ricu,  Aguubueni.  Rarsten
Thomsen 535, dupl. 8 (KL

Casrilla tunn Hemsl Eewdor, C.C. Bere. PJM. Maas & BIH. wr Welle
424 (K.

u7
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30 Caseilla wled Wirh, Brael, Pani Caochi 288 (K),

I Chlewophora excelys (Welw,) Benth, & Hook. Noaimbi, Kenyi, Semes
1024 (Kb,

32 Clurtsia ilicifolia (Sprengel) Banjauw & Rossh, Bodivia, dept Beai,
Canchuely Esperanty, G. Meyer 105 (K),

33 Cudrania fricespidata (Ciee) Bur, Ching Chow 150 1 K).

34 Durstents foetict (Forssk) Schweinl. & Engl, Oman, Dhofir Provinee.
AL Radeliffe-Smith (K,

35 Durstengy turfinara Engl. Ghing, Huoll & Abbiw GC 44686 (K).

36 Fatona Pilogs Goudich, Anstralin, CR. Dunlop 7897 (K.

37 Fatooun vilfosa Howaii (el ), Joel Lap 2403 (K,

38 Fiews benghalenyis L. lun Homoeyan, Bondurgbbuos,  Assadi &
Mo ffunan (TARL 47150,

39 Ficws bengludensis Lo Anibig, Dhahrun, LS, Ingham 304 (K,

M) Ficws carica L, Turkey, Erenum. Divie 47643 (KL

41 Ficws coariea ssp. Afghanistanica. loun, Khoedsion, Assadi & Nikceherhreh
76365 (TARI),

42 Ficws carica ssp. carica, C. lrun, Koshon, Batouli 76576 (TARL).

43 Fiews carica ssp. carica, C. lrun, Koshon, Batouli 76575 (TARIL).

44 Ficus carica sp. rupestriy (Hisskn, ex Boiss ), Browice, Irin, Esfuhan,
M. Usofi 1236 (TARL).

45 Ficus cardea ssp. Rupestris (Hinskn, ex Boiss), Emw'u:.lt lnin, Esfuhin,
M. Usofi BE2 (TARI).

46 Ficws carica ssp, mpestris, lain, Chahormaholo Bakhtiori, V. Moeaffanin
57605 (TARL),

47 Ficws carice ssp. mpestry. Imng 21 km N of Tehrin, Kian, Amin &
Buzargan [R538 (TARL).

48 Ficws Wt cariea ssp. mipestrry. Teun, Koshan, Batouli 76577 (TARL),

49 Fiews carfea var, fupesteiy Huwsskn, Irun, Dorpd-Sefiddasha, 2, Rowshin
QT4 ITARI.

S0 Fiews carfca var, mpestrs, N lnn, Rezaiyeh, Subeti 7601,

us



PDF Compressor Free Version

Leal wruamy in the Gimily Morucee

51

54

55

57
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Fieus caricy var. smpests. Leag, Penpwin, Al Kuoisi & K. Humad 43509
(k).

Ficus johanmis Buoiss. sp. afehanistanica (Wirb, ) Browice. S, Lran,
Kerman, Sonboli 0L (TARI,

Ficus johannis Boise ssp. gfghanistanica. S5, lon, Fas, Assadi &
Abuhureh 46582 (TARL.

Ficus johannis ssp. folannis, Trun, Kazeroon, Davis & Bokhori 55862
Syn.: Ficus geranifilia Mig, (K.

Ficus padmate Forsk, leun & Afchomistan. Grey-Wilson & TF, Hewer
1032 (K.

Heliconrvliy yeabra (Muchr, ) C.C. Berg. Brazil, Munus-Porto Velho Rd.
(1T, Prunce, T.D. Penmington, M. Leppurd, O F. Monteiro & LF, Rumos
22824 (K

Helicontvliy seabrn, Brozil, GT, Pronce, B.S. Penn LF. Ramos &
QP Monteiro 3803 (K1

Helicontvliy scabra. Brogil, Amaeons, C AL Cid et af, 8463 (K.
Helicoatvliy tomentosh (P. & E) Rughy, Brazil, Amuzonis, T, Plowmin,
EW. Divis, CAL Cid & LL Al Lima & ). Guedes 12451 (K.
Helicorvliy tovarensis (Kloleseh & Karsten) C.C. Berg, Bouador, NAPO,
Archidonn, Walter Faluciins & E. Freine 5092 (K.

Maclhiro cochinchinensis (Lour), Corner. New S0 Wales, Australia.
R, Coveny 9793, Syn. Cudrania cochinchinensiy  (Lour) Kwdo &
Musamune (K,

Maguira coracea (KarL) CO Berg. Broetl, Humuiti o Porio Velho Rd.
Prinee, Penu & Rumos 3514 (K).

Maguira guianenyis Aublel Brosl, oenr Rioo Dwcounns, DC Duly,
B Callejas, MG du Silve, EL. Tuylor, €. Rosurio & MR, dos Sintos
1636 (K.

Mesogyne insigniy Engl. Tuneunia, S.T. Iversen & M. Sieiner 86787 (K),
Muorrnis el L. Irin, Esfohim. Assidi & Acizian ef af, 97 -4 (TARIL)

Meorus alba L Lran, Esfuhin. M. Usofi 1861 (TARL).
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67
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70
71

73

74

78
74
il
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Nanclepais glabm Baill, Brazil, Aripuany, near Humboldt Center. Prince,
Berg, Bishy eral. 18241 (K),

Parartocarpus  verenosus Bece. Indonesiy, N, Sulawesi. 1S, Burley,
Tukirin et al. 3686 (K),

Perebea santhorfivma. Kirsten, Costa Ricu, Aguabueni, Karsten Thimsen
191 dupl. 4 (K).

Ponlsenia crmate (Mig,) Stundl, British Hoonduoras, WAL Schipp 11354 (K.
Prainea papuana Bece. Papua New Guinen, 1R, Croft of al, 68519 (KL
Preudolmedic laevigata Trée, Venervely, Merido, J. de Bruijn 1504 (K},
Fyendolmedia loevis (R, & PJ Muchr, Bolivw, site of Pundo,
G.T. Prance, B Forero, BL, Wrizgley, J.F. Rumis & LG, Furias 6219 (K),
Sevpliosvee  pondvrate Huch, Cumeroun,  Korup MNutonal Park
DWW, Thomas 4288 (KL

Sorocea suiffeminiane Guud, Brueil, State of Puml Daly, Taylor, Rosido
& Dos Sanbas 1677 (K),

Sorocea saveocarpe Ling. &  Boer,  Eccundor,  Esmonddas.
T.D. Pennington, L. Veloz ef al. 14150 (K},

Sparattosvee dioiea Bure., New Caledonia. H U, Stufler 5774 (K.

Stiebis asper Lour. Ching Hoinun HY. Liang 64142 (K),

Stiebluy plaber (Merr ) Corner, Surnwuk, Curlo Hunsen 545 (K).

Stiehluy taxoides. Maloye, Kochummen 32521 (K,

Tuvatraphis macrophvlio (BL), Chinw, Hainun, F.C. How 70663 (K.
Treculia madagayearicn N E Brown, Midogascar, L1 Dorr 3560 (K).
Trilepisium mudagozcariense DC, Nigerin, Chapmun 3837 (K).
Trimutococews aligandmey (R Beny) Ling. Surinom, S, Mo & A Bolien
HAST K.

Trimutococews amazmicns, P& B Brozil, Rio Viupes, ML, Kowisali
LR (KD,

Trmatococens  paraenyis Ducke, 8. Americy, Noassaun, ). Lanjouaw &

1.C. Lindemun (K.

LY
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DIFFERENT TYPES OF FOLIAR TRICHOMES
IN THE FAMILY BORAGINACEAE

F. ZARINKAMAR

Tarbig Modamres University, Tehran, Lan

Abstract

The ohjecuve of this study. 15 descnpion of different types of mchome m
Bormginnceae. The foliar tichome of cenmn members of Borngimacear meluding
Anclisa ovarg, Asperugo procumbens, Buglossetdes  amvensis,  Heliotropeum
ellipricum:  Lappula  barbae,  Myosotis  alvatica,  Onosma dicheoanthum,
(3. microcarpm and Svmpdoetun aspecgm are sindied. In Boragimaeeae, mchome as
epidermal attachments have vanous shapes. structure and function such as proteet
and support the leal. A trichome 15 formed by smgle- or multi-celled, branched or
unbranched, living or dead Tochome as observed i Boraginmeeae includes foar
types: a) simple wmiceliular short mchome (Anchusa ovara), b) icelular simple
tnchome which s unbranched and evsodith commmonly present at the bases of the
mchome surrounded by 1-3 layeres of subsidiaey cells (Asperveo procumbens,
Heltotropim ellipticum), ) mulicellolor, which rwhome s extremely  lorge
L0 mierocarpren ), and d) plandulor, moltcellulur tnchome consists of two or three
stk cells, und o terminad more or bess sphegeal plond cell (Symphyoomm aspermm),
The funcnon of tichome within Bommnueese 1s also evaluated i this stody . Rough
tnchome: such s cystolith-like tichome m above-mentioned species, decmeases wr
miovement on the teaf suface and creates o zome of stll wre through which waler
vapor diffuses when moving from the leaf interior o the relunvely dry wic of the

surrpunding atmosphere: This is also avording tronspimmbon losses by imfloencing the
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witter diffusion boundary Eiyer of the tmnspreing ledd surface, 1t is well known that
plants from dry habituts possess progressively more pubescent ledves or densely
coversd with trichorme (Cnogma dichmoanthem and O, micooarprem). In addition (o
direcily influencing [ranspirdtion, richomes may dlso indwectly influence witler

cconomy of plants through lemperature resulation,
Key words: Bomginiceae, Trichome, Cystolith. Adaptation, Arid anen

Introduction

Anutomical aspects of plants have been studied by wxonomisis and enormous
informution. & secumulated, Studies of pollen, wood, lenl, epidermis, cunicle,
tichome and stomatil types in different species provide exiensive laxonomic duna.
Anttomy of trichome his immense significance in classification at all levels, from
the circurmseription of Gimilies down w the sepurption of species und even varielies,
The wesuls of various folar trichome hove plaved o big part in the modem
classificution of the family at all levels. One of the objectives of this study is o
eviduate the systemutic relevince of their divesity as compired 0 recent findings of
systermatic fehitionships within the fumily in purtculr phylogenetics, Trachomes are
appendages of diverse lom, stctures and function:. Anutomy of rchome hos
immense significunce in clissificanon at all the levels, from the circumsenption of
the fumily down w the sepunion of species and even vareties (STACE 1980).
Trichotmes s epidermmal attichments have virdons shiupes, strc tures und funclions
such us protecting und supponting the leaves, prodocing glonds in the form of scales,
differcot pupilln and, in ook, often absorbing haies, Often o tochome & fomed by
just one cell though sometimes sevenil cells are involved, The results of vanous
foliar trichomes huve played u big part in the modem clussificution of the fumily at
ull fevels (HLLGER et af, 20041 The aim is o eviluale the systermutic relevimee of
their diversity us compured o recent findings of systemutic relutionships within the
Tumily inparticular phylogenctic.

The Borpgmocene are herbs, shoubs or trees, perennial. biermial, or danuul
comprising of nearly 156 penerd and 2500 species, including 67 endemic species,
distributed throughout the tropical, sublropical. dod temperate regrons of the world

L
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(ZHL ep al. 1989, That have smple ledves dare, mostly entire, and altemate; stipules

are lucking, chiructerized by ledves with rough tichormes.

Malterials and Methods

Mine species from seven genern of Bomgingeede were collected  from
differcot locutities, The epidermul from hoth the ubaxial and ndosiul surfaces of the
feaves by convenbional methods is studied, They were fixed in FAA (formulin,
weebic acid, aleohol) und stained with sufninin. The simined <dides were exumined
under the light microscope. Vurious sngtomicyl  features including  shupe of
tichomes were studied, The List of species under study, their loculities and alitndes
us well us their herburivm uccession numbers as follows und the  herbarinm
specimens ure preserved in "TARD. The nomencluture for the species given is bised
vn Flon lainica. The species under study are 15 follows:
Anchusa ovate Lehony - Heidurkunloo, L300 m, muly, 1514,
Asperugo procumbens L. - Ansbaran, Aghdish o Mazegur, Daiier area. 23(Hhm.
81282,
Buglossotdes arvensis (L) Johnston- Aserbuijun, Lankosh, 2100 m, NE, ?
Helivtropiuvm ellipticum Ledeb, - Acerbatjun, Between Venugh and Ghagholou,
SOO-BO0 m. 20543,
Laprpude barbate (MB.) Gurke- Amsbarin, Toloa- AR, 630 m, 24943,
Myosots sitvatica Ehrh, ex Hoffme- Azerbuijin, Aghidush, Muozegir, 2300 m, 51335,
Onosma dichroanthium Boiss, - Arashann, Toopkhuneh, 450 m, 81816,
Onosma microcarpum DC. - Azerbaijun,  between  Hejmndust 1o Makidi,
[0 1750 m, 20184,
Svmplytim asperum Lepech. - Aserbuijun. Doghroon mountuin, 2300-2800 m,
24036

Ohservation

Andligesa oviata chapieteriaed by scules mchome curved ouwirds at the tip.
Simple unicellulir, unbrnched. short cystolith fchome present on both Jeal
surfaces (Fig 1 D).
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Fig. 1. A-G: Swface view of adaxial epidermis showing tichomes of the
Boraginacede. A-B. H. ellipticum, C. Aspemgo procumbens, T Cystolith-Tike
structures in the hwrs of Anchuse ovate, B-G. O. microcarpum. AC (%75),
B (x150), D (=300), E-G (%30).

Buoth leal surfuces in Asperngo procumbens, Heliotropium ellipticum ind
Myvosatis silvatico dre more or less densely covered with different types of
multiceliulir, uniseriate, simple trichome forming an indumenmms of varable
texure und  density, Euch wichome includes  enormous circle  hasial  cells
secompinied hy distal with curve or straight encrusted by crystal (Fig, | A, B & C).

Ly
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Trchomes in Aspergo procumbens vary in size, from estremely long o
medivm size sod extremely shont (Figs | C & 2 B). All are found on either side of
the lurmng, especially on veins, led! murgins, and petioles. On veins the tichomes
are often enlurged and the trichome wpe & oindistinet but with different density.
Multiserite simple and glndular tdchome lack complelely, Sometimes there are
erafdunl transitions between trichome. Bor un unambiguons determination of the
trichome type THEOBALD of af. 1979, and HARRIS (1994) have presented key for
ull types found in the Gimily.

Simple unmicellubir, unbrnched, shor trichomes are observed on both kel
surfaces of Buglogvoides grvensis while thaxial surfuce is more pubescent
Glandubur trichome is ubsent.

Both leal surfuces in Cmoyma dichroanthum und O microcanum ane
vanouwkly pubescent.  Trichome includes three types: al simple unicellalir <hon
trichome, by hicellulur simple wichome, unbrinched and e ysiolith commonly present
ul the buses of the trichone with 1-3-lavered, multcellular, which extremely lirge
(Fig. | F & Gy e) glundubir, mulpeellulur trichomes consist of two or three stk
vells and g terminal more oF less sphedical elond cell (Fig 2 G,

In Svmgpfvium axperiim, both feal surfuces are highly pubescent including
three types of tichomes: u) simple trichome is extremely short and seen at the op in
the <hupe of o hool (Fig. 2 A, by simple wichome inomedium long with curve at the
top (Fig. 2 F), und o) glandulur trichomes with muliicellulor stk and oval hepds
(Fig. 2 H).

Discussion

The presence of trichomes on leaves and young siems, help adjost the
microclimute on the surfices by reflecting solur rodintion and prevent e vipomtion of
criticil wiler supplics. The freguency and durution of water on ledf surfuces huve
effective consegiences lor plunt growth ind photosynthenic s exchinge which is
important as an dduptation o arid condition (FAHN 19925,

17
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Fig, 2, A-H: Leal of the Boraginycede in transversul section, A-E. A cystolith-like
tichome, A 8 asperum, B, Asperugo  procumbens, C. M silvatica,
D-E. H. eltipticum, F-H. Glundular and non-glandular richomes, F & H, 8 asperum,
G. O. dichroanthium, A-H (x150),

Leaf tnchomes reduce the ares of led! surfuce covered hy muoisture,
Ecophysiological importance is siggested by correspondence between leuf surfice,
wettability and hubital (BREWER er al. 1997), Trichome can be found at plant
surfuces in manifold shapes, can be single- or multi-celled, branched or unbranched,
living or dead. Commonly different combinations in the morphologeal characters
mentioned shove, when mutched hy well-defined geographical and ecological
patterns, lead w the delimittion of the species (SELVL er al. 2003), Muny
trichomes, putticulurly rough ones us observed in Boruginiceue, help avoiding

10§
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tunspiration bosses by infuencing the water diffusion boundury  liyer of the
trunspiring ledl surface, Bough mchomes such as cysuldith-like tachome in ahove-
mentioned species, decrease air movemnent the Jeal surdice and creates azone OF still
air through which witer vipor diffuses when moving from the keaf interior 1o the
relatively dry ur of the surmounding atmosphere (WOOLLEY [964), It is well
koown thut plunis from dey hobituls possess progressively more pubescent leaves or
densely covered with trichome. In nddition 1o directly influencing tmmspirution,
tichome muy  also adirectly influence the wuker cconomy of plants through
temperature regulution. Dense wchome luyver sobstomiiolly incrense leul reflection
for ull wavelengths of solur mdiition between 400 and 3HN o and redoce radiation
ubsorptions, which results in the reduction of heat load (EHLERINGER 1984).
Buased on the microscopic amlysis in Boruginueeae trichomes, the leafl reflection is
incrensed becinge of oxalate coleium incrusted in their wall,

The microscopic anolysis of sumples also shows ¢ystalith-like and dead
trichome cells offer three advinuwpes as suggested hy BARTLETT (1997,

The lumen of dend cells s gic-filled. It gives them @ sivery-whitish
gppeurunce. A large proportion of the incoming hight is thus reflected, A thick Luyer
of wax his the suoe effect. Only weak aircalution tkes place at the leal surfice,
thus redocing witter foss toon minimum. Deuth of the trichome celk redudes the
surfoce aren. where witer could be lost drstically, 1F the cells ure fiving, o high
witter loss would occur due o the Jurgely incrensed surduce of the branched huir
vells,

Dead tachomes (eystolith) and glundular wichomes in Bovagimeene are
hypothesized 1o incrense plunt resistanee (o herhivores, They have alwo specificully
evolved o ot as defense mechanivms. Such stutegy ussists the growth and self
vonservation of this Gunily in verophyie condition. In this family, the wall inerusted
by oxulate cileinm enforced dgidity of richomes and protect plunt from unimals by

making its tissue less edible or hospitable to feeding und breeding insects.
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ONOSMA KHORASSANICA, A NEW SPECIES FROM
NORTHEAST OF IRAN

F.ATTAR and M.E. JOHARCHI
University of Tehran, Tehran and Feedowst Umversity, Mashhod, Irg

Abstract
Cnosma horassanten s descrbed from Khorasan Provinee and compared

with ifs relared veon. Lis tllustanon s also presented herewith,
Key words: Onosme, Mew species, [ran

Intreduction

Cosma L. has abour 100 Mediemanean and Irano-Turaman specwes 1o the
widewordd (SHISHEIN 1974), This genus with 50 uoa Gocluding 17 endermic
species) is the one of the larrest genos of Horagmaceae m lran. (REIDL 1948,
GHAHREMAN & ATTAR 1999, KHATAMSAZ 2002), (nosma 15 divided 1o two
large groups based on the bristles with wbercle w the basr that can be glabrous or
hatey. Chosmga Khoressanica with glabrous tberele of brstles 15 inserted 1o the frs
gmoups, The nearest species o the €0 bhorgssantcum s Onosmg aziream that s
distrbuted i Middle Asin. The corally color in both species §s sky blue that 15 rare
color in the species of on Onesma o lran and Middle Asio Adso habin of them s
very simlar by bluish stem, cnovwded cymes, calys lobes and spresding lanceolore

lenves,
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Onosma khomssanica Altar & Joharchi, Sp. Nov, (Fig. 1)

Perenne, multicanle, psgue ad 30 cm aliwm, busi Bgnost, coules numensi,
st religuis sice is fuliorum enuwidorum, setis erectibus fuberculatis et pubibus
breevibs tubeculatis vestith, Folig basalin spatalaty lusin versus ailenuata, beviter
petiolik, wsque ad 20 mun longa et 6 oun lu, foli cooling ¢y 25 mm long,
luncedtutn, <essilin. Bist cupeaty vel leviter romndorn: folin oming murgine
recurviutn. Inflovescentin scropioides, terminalis, primo subcapitig, demum paoanlo
elongute. Brictene tnceolitie vel triangubines, acutue, 12 mm longae ¢ 4 mm e,
Pedicelli foriferi 4 mm longi, factifed wpnn id 6 mm sccrescentes, Calycos
+ |8 mm longl, dense <etosi, saiis albis, rgidis patentibus, Corolly 21 mm longa.
pramo. weured, demum bruney, infundibulans  globra, lobis 5, tdungulicibos,
suberectis vel revolutis, 3 mm longis, 2.5 mm lais, Antherie 9 mm longoe. basibus
vohiigrentibue, apice sterili (15 mm longo bedentno. Annulus pectidfer gluber,
fohatus. Fillumento pasin versis pailo dilain Stylus corollom fongior, Nuculie
usgue i 6 mm Jongie.

Perenninl, multistemmed, up to 20 cm high, woody ol base, Slem, nume s,
voverd by erect dense tubercled brstles, with short smull erect tubercled haies, with
dred reminde of primary leaves ut base. Busul leuves, spathulate, dtleniote owind
hage into shon petiole, up to 20 mm long dnd & own wide, steemn leaves co. 25 mm
fomg and luncedlute, sessile, acute, cuneate or shightly rounded ut base, ol leaves
recurved ut morgin, with loog deose tubereled brstles in opper surfoce, with <hort
srnall erect or spreading hitirs between bristhes, lower suduce with tubercled bristles
only on midrib, limb with sparse erect hairs; wherches completely  glabrous,
Inflorescence crowded scorpioid cymes, Bricts lanceolate, 12 long and 4 mm wide,
with dense erect tubercled bristles in both surfices, Pedicel 3-6 mm long. Calyx free
up o buse, lobes lingar, 18 mm long ind 1.5 mm wide, with dense white bristles at
the bose wod along length, Corolly 21 mm fong, sky bloe, infindibulur, glibrous
vutside lobes broad toungulur, 3 mm long und 2.5 mm wide. Filument oblong,
anthers ca. Y mm long, inserted af middle of length of corollu, sterile part longly
exceeding the comllu, Nectry plubrons. Nutlets ¢, <4 mm lodg, ovate, gradoully

tupering b apex ialo a long beak, slightly wrinkled. with smooth surice.

112



PDF Compressor Free Version

Ehiona lyrimayaivg. b e species from Nofldeis) of Tun

Type: Khomsan Province: Herar Masjed mountuin, west of Darr-e Gue, 1000 m,
Joharchi & Zangui, 6.5, 18R ( 16398-FUHM holotype),

--\:..f
Fig. L Onosmao Shorarsanica: A Hibit B, Calyxand corolly, C. Swnmens, D Calyx,

E Lower surface of keaf, F. Upper surface of leaf, G. A pant of stumen with bristles,
H. Tubercled bristles and hairs, 1, Sterile part of unther.

13
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Alinilies: Onosma Khorassanica is very closed 10 0. azrererm but differs fron it by
following churacters: bristes erect or spreading (not appressed ) leal up to 25 cm
long (pot 4-5 cm long); cilyx 18 mum long (not 12- 15 mmodong); conolly 21 mm long
(not 2327 mm long): anthers exerted (not inchude); nectary glubrows (aor huiry);

putlets with smooth surface und long beak (oot tubercled and acute),
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ANEW CHROMOSOME BASE NUMBER IN
ERYSIMUM (CRUCIFERAE) STATED IN
E. SISYMBRIOIDES FROM IRAN

A. POLATSCHEK
MNuturhistorisches Muoseum, Botunische Abteilung, Wien, Austno

Abstract

For Ervsdmnm sivpmbrioides from Lran, the chromosome number 2o=1{) is
stted. The buse number X=5 his been found [or the st time within the penus
Ervsimum. Another count Tor E sisvmbrioide s from - Afehunmiston shows 2n=18, [is
not possible o distingiish these collectons momphologically. For £ griffithiannm
=16 s stated for the first nme and for £ repandim 2n=16 is confirmed.

Key words: Flom of  lrun,  Crociferae,  Eresimoam.  E. gaffithianim,
E  repandum, E spymbroeides, E. fwber-morgihi,  Chromosome  counts,

Chrormosome bise number

Introduction
Chromosome  pumbers  dre an impatant chometer within the  genos
Ervsimum. Seeds of specimens allowed the investigation of lrann populations of

E sivymibmioides, E repandum and £, griffithianum.

Materials and Methods
Seeds huve been germinnted on quarzite sund and fixed in ethinol-ocetic ueid

i3 1), The chromosomes hive been stamed with carmine acetic uend
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Results and Discussion

Evysimum sisymbioides CA. Mey, belongs w8 elosely melited gmoup of
annual members Of the genus (POLATSCHER 1965h). Three of the four species,
E repandum L. E griffithiconem Bowss, and £ sesvmbrioidey C A0 Mey. ther
distinguishing ¢huricters and distributions have been discused in POLATSCHER
(19680), E hwber-morathil Poluischek wus deseribed luter (POLATSCHEEK [985),

Evysimum griffithanum ynd £ habe r-morathi have the chromosome number
2p=16 (x=8), For £ repandim, ooy poblished connts in Burope give 2o= 16 (x=§).
This chromosome number 15 confirmed for run (Table 1),

“uble 1. Chromisome numbers and melevanl specimens

E. sixymbrioides

lrun; Fars, Abodeh, Eghlid, Azadehpan, 6.6, 1969, Terme & leadyar

34358E (W 1976-14216, IRAN) - (Fig. 1u), Additional plants, cultivated

from seeds in the Alpengarten Belvedere (W 1977-1391 1. W 1977-13912)  Zn=10
Alrhanistun: Badukhshun, Rakhui-Tal, an der Milndung des Sian-Tales,

3750 m, 1691965, D, Padlech 12782 (W 1966-244149) - i Fig. Lh),

POLATSUHER 1968 In=1|8

E. griffithianum

lrun: Kermun, Rofsundjun-Khenumon, 60 km von Ralsandjhn entfemt,

Glow-Subar, 251977, H. Riedl & D Ershad 37072 (W 1978 19777) -

Additional plants, coalivated from seeds in the Alpengnen Belvedere

(W IUTE-12ZU8 L 1983-08621) 2o=16

E. huber-morathii
POLATSCHEK ( [985) In=16

E. répandum

Many published counts for Burope In=1|H
Iran: kerminshah, Shaban-Dalabon, 102000800 my 25,7 1967, Lnnshohr &

Termé 318249 (W 197602772, IRAN) - Additionad plants, coltivated from

seeds in the Alpengurten Belvedere (W 1UT6-14342) In=1f
lrun: Kemuanshoh, Shabin-Dalabon, 1O20- 1800 m,. 2571967, unshahr &

Tormé 3TE29 (W 1976-02772, IRAN) - Additional plants, cultivaled from

seeds in the Alpengarten Belvedere (W 1976- 14342) In=16
I ™, Shime, Pasurgad, 2731978, H, Zhieek (W 197819879 =16
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Fig. |, Specimens of Ernpvimnm sisymbrioddes: a. Terme & Ladyar 34358 E,
h. Podlech 12782,

An earlier count for E sisvmbriaides (POLATSCHEK 1968R4) showed 2n=18
(x=9) [On the label of this collecton in M5B is a note "2n=14-16" by DIETERLE
{unpublished). It wos not possible to check this divergence of results with the
availuble material ],

The new count for £ sisymbrioides shows 2o=10, Though the chromosome
pumbrers of the Trunan and Alghanistan plunts differ, it i nol possible o distinguish
the m morphologically. Both populitions have to be referred w E sisvmbriotdes.

The new chromosome count for Ervsimum sisymbricides with 2o=1{} = o
very surprising mesult, This s o new bose number within the genus, Only the base
numbers &, 7, %, undd 9 have been reported ol woday, Because of this outstunding and
surprising resalt, this count was controbled independently by Dro W, Tiee (194]-
983, Institste of Botany. University of Vienna) in 1980 Since that tme, this resull
waiked for publicution in the bope for additionn) moberial o get an idea, how the
different chromosome numbers within E sisymbroides are correluted with the

distnbution area.
Relerences
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TWO NEW SPECIES OF THE GENUS ALLIUM
(ALLIACEAE) FROM IRAN

F.O0, KHASSANOY, J. NOROOZL and H. AKHANIT
Academy of Sciences, Tashkent Uz bebistan and
University of Tehrun, Tehran: Iran

Abstract

Affiwm qepmnpifforum BO, Khass: & Akhan and A mcfudense FO. Khass,
& Norooz are deseribed os new species from [rnn. The first species was collected m
rocky habieat from N E. Lean near Maraveh Tappeh (Golestun Provinee ), The nffimiry
of the speeies 15 ol clear and becawse of extending of keaf sheath 1w the umbel,
probably belongs 1o sect. Longivagingta. The second speeies was collected from
wlpine and submval meadows of the Tuchal mowntuns m N, Tehmn: [t belongs o
subgen. Affium, sect. Palfasia (Teng) F.O. Khass, RM. Frsch et N Friesen. The
habutat and phywogeogmphical importance of both speeies are diseussed with their

hving images and distribution map,

Key words: New records. Afliunr, Allinceae, lran

o Cormespond ing author
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Introduction

The genus Alffem is o large getns with e, 750 species clissified into more
thin 50 subzencrn, sections and subsections (GREGORY e af. 1998), The Flora
Irnicd ared i one of the major center of diversity of this genns, Altogether, 139
species hive been accounted for this genus from the Florg Lraniey area out of which
T4 species ane recorded from leun (WENDELBO 19710 After publicution of Flora
lrunicy, severnl other new species/records hive been added lor the leanidn (o
(FRITSCH 1996, FRITSCH & KHASSANOV 202, FRITSCH et al. 2001, MATIN
1989, AKHANL 1999, SEISUMS 2000 ete.)

Recently, the senior author visited lran w0 stsdy the genus inthe field and in
the herburium of Ferdowsi University of Muashhid (Mashhad) and the private
hebunum of H Akhani (Tehrum), Our joint studies resulied distinguizhing of two
new specics, The holotypes of these species are preserved in the herbarium of
lrunian Research Institute of Plant Protecton (IRAN) dnd the ssotypes in the
herbiurum of Institute of Botuny, Tashkent (TASH) and H. Akhuani's privide

herbirum

Allivem awtimmiflorum F.O. Khass, & AKhani sp. nov. (subgen, Alfiuem)

Holoty pus: Golestin: 6 km SE Muruveh Tappeh wards Yeke-Chenar, 37752 37N,
S5U50°4TVE, 413 m. 1L 102004, H. Akhani PROS6 (IRAN; sobypus TASH. Hb.
Akhuni),

Bulbus 1-1L5 vm in diametns, ovoidens, tunicis extemis coriiceis pallide
griseis. Bulhifli ut videtur oulli. Scapus 20-30 cm altus, usgque dd gpicem glaber
viginis  foliorum  ovoluts,  Folin 4, guom seapus brevion,  guartum
2 mnm fotum, 34 om bongim, eviindeicum, fistwlosum, Sputha cireg 3 mm longa.
hivilvis, persistentin. Umbelly hemisphoency, mubiflora, Pedicelli subiequilong
=20 nm longi, ebrcteolati. Perigomum eylindrico-cumpunulatum, afbidum nervis
brunneis, Tepala 4-5 mm longn, unguste elliptico-oblongi, obrusy upice atlenna.
Filumenty  simplicia, circe 4 mm longe. Antherse infuscatae. Stylus incluisus.
Capsila 35 mm lut, valvis obeomdalis,

Species affinitate incerta.
Hubitut in Persin boreali,
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Bulbs ovate, 1-15 em in diameter, with greyish coriacenus outer tumcs,
Bulblets probably absent. Scape 20230 cm long, over the whole length covered hy
leul sheuths, Leaves 4. shorter than weape,  the las one 2 mm thick, 34 cm long,
vlabrows, cylindrical, Spathe 5 mm long bipartite, persistent,  Inflorescence
subglobose, many-flowered. Pedicels of nearly equil kength, 10-20 cm long, without
basal bracts, Flowers nomowly campanulote, whitish with brown midvein, Tepals
4-5 mm long. nurrowly oblong, the tip scute, recurved. Filuments simple. trinngulur,
4 mm long. Anthers brownish, Siyle included. Capsule 3.5 mm in dinmeter, vilves
vordite,

This species is unigie becanse of very fate flowenng time (October).
According 1o s generul habit, A antumrifforim probably belongs w subgen. Alfinm
ol Longhvaginge (Kameling FO. Khos, RM. Fritsch ¢ N, Friesen <huring
feaves extending o the inflorescence with A, longivaginatum Wendelbo and A, petrf
F.O. Khuss, et R.M. Fritsch (FRITSCH & KHASSANOV 2002} The pew species
differs from other species of subzen. Aflffum in generdl hubit as well a5 form of
Nowers, fluments, nectarines wid cupsules. The hubita of the species was on dry
stony ground beside o smull Rhammus pallesii shrub. Phytogeogruphically, this
species helongs o Khorpssan (Kopetdaghl Provinee of Louno-Tumpian drey, This is
an wdditiondl  late flowering endemic species in the dren such us Erocyela
ghafooriann  Akhonl, Seseli fortwosym L. subsp. ffabii Akhant and  Jodivenia
gofestanice Rech. £ (AKuni 19981

Allitem tuchalense ¥0, Khass. & Noroozl sp. oov. (subpen. Allinm, secl. Pallasia
(Teng.) F,0. Khass,, RM. Fritsch ¢l N, Fricsen),
Holotypus: Tebmn: Tuchul mountsins in N, Tehmn, 35°53'34"N, 51"24°27°E,
3705 m, 14 T.2006. ) Noroes LERL (Holoty pas ITRAN, tsolypas Hb, Akhani),
Other specimens examined: Tehrn, Tuchul mountains, Istgah<e Haft (7% Telecabin
Stution), I700-3800m, LR2003, J. Norood 235 (Hb. Akhuni), [hid, 482003,
3700 m, Nopoei 980T ASH, Hb. Akhani).

Bulbus 1-1.5 cm in diamelro, winicis exlenoribus papyracers, dlrodinensis.
Bulbilli nulli. Scupus 106200 em altos. Folin 2-3, scipo plerumdue  brevior,

camdiculaty, fliformin. Sputhy 003 cm longy, bivalvis, persistentin.  Umbelly
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sphaerica, multiflors, densa, Pedicelli cired | em longi, basi bricleolit. Perigonium
campanubtom,  Tepaly 2-2.5 mim longa,  lucide-rosen. nervis  violascentibus
percarsis, late lanceolatt, oltuss, Filamenty 3-3.5 mm Jongn,  lucide-rosed, basi
connaty ef tepilis adnuta, riangubog subulat, Antherne pupureae. Stylus exsertis,
Capsuly wilvis cirey 25 mm Jongis, obeordatis, Ab Allio capitelluto tepalis
b vioribies et Qoribus lucide-mseis diffen.

Hubitat in montibios Tocho e nsis (Albore centralis, Persia borealis),

Bulbs 1-1.5 cenin diameter, with durk grevish papery outer (unics, Bulblets
ubsent. Scupe 1020 cm long. Leaves 2-3, shorter thun scupe, thread-like,
cylindrical. Sputhe 0.5 mm long, biparite, persisient. Inflorescence globose, muny-
Mowered, dense. Pedicels aboul | e long, with basal heacts, Flowers companulite,
Tepuls 2-2.5 mm long, pinkish with violet midvein, widely lunceolun, obluse
Filaments 3-3.5 mim long pinkish, taongular, ut the hase united with themselves und
the tepals, Styke exsened. Capsule 2.5 mm in diameter, valves cordile.

This species clearly belongs o sect, Paflosia hecuwse of the genernl habitat us
well us form of tepals and filoments, Aflium capitelfumm Boiss, dond & techalense
dre the most western representutives of this group, growing on the high altitude
ilpine meadows,

Adcording 1o present knowledpe, A, fechalenye & known from wlpine aren of
Tochul mountains (Central Albore, N. Tehrmm) at altiiude ronging from 3600 1o
IR0 m. As it occurs in most of plant communities in the areq, iis occurrence is mos
likely in other swrounding ulpine arew. This species ovcurs in muny of the
xerophyiic communities to plpine snow bed, Muost of these communities belong o
the class Ovvtrapidetea persicae Klein (KLEIN 1994), 10 was found in some alpine
votmnmunities such us Jurineffetnm frigidae wasociation, Acantholimon - Chrobirvehiis
commute community  (Acantolimo-Cobrveliidetten comutae  unpublished)  und
Crepis eterotricha community ( Crepietum feterotrichoe unpublished), In Tuble |,

o selection of 14 phytosociologicn] relevés are given in the Ootrepidetea persicae

2
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Fig. 1. A Allivn apmmmiflomm, B distribution map of A& awtermdffomam (dot)
und A tuchalense (iangle), C A cholense, D The view of Acartholimaon-
Cheefrvehis cometa commumity, habint of A telofense.

where A fcfialense occwrs, This Toble provides mw dota without syniuxonomical
evaluation, The most churucteristic species assocule with the new species are
Trachydium depressum (Boiss.) Boiss,, Astmgalies macrosemiug Boiss, & Hohen.,
Arenaria insfenis Litw . Aspernfe glomerata (M. Bieb.) Griseb,, Acanthofimon of.
brachystachivem Boiss, Alopecymy teatilis Boiss,, Phvwoptvehis gnuplalodes (DC)
Boiss., Owvtropis persica Boiss,, Scomonerm meverd (C. Kochl) Lipsch., Drafu
pulchella Willd., Poa anvarica Trauty,, Campanpda raprechiii: Boiss, Ziziphora
olinopolioides Lam., Bromuy  tomentosus Tos. Pipratherm Taterafe  (Regel)

Roshev. and Elvmus trarshvrcanns (Nevski) Tevelev,
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Furthermare, the pew species wis found in the communities of (Consinig
muftilohg { Coustrion multifobas unpublished) which intermingle communities of
Catalrosella parviflom amd Tmchvdinm depressum (Catabrosetalio parv fflorae and
Trachyvderalia depressae; Table 20, In the Catbrosetalia parviflovae communiies,
it i msticled to Allinm mchalense-Tragepogen  ketscfiyi  community
(Allio-Tragopogetum koschyl unpublished), This community s covered by snow
until the lute June. The most dominunt species of this community is Astragaliy
fodotropis Boiss, & Hoheno with o vegetution cover up e 7009, The  mo
churneteristic species of this habitut are: Tmgopogon kotchyi Boiss, Astragaliy
iodotropis Boiss., Cousinig crispa loub. & Spuch, Helichrysum pyvehirophifum
Boiw., Tarowscum brevivostre Hund-Mat., Caralrosells parviffora (Boiss, &
Buhse) Adexeev ex RR MIill,, Poleganum sermvlloceum Joub. & Spuch, Draba
pilchello Willd., Scorzonera meyeri (C. Koch) Lipsch. Piptatherum laterale
(Reeel) Roshev ., Bromus tomentoss Tris, and Silene auchertana Boiss,

The flowering time of A, tuchalense & usually from mid July o early August
with. the cardiest in Jurnelletum fidgidoe und the Bitest in Astragaly- Cousimion
crispoe communitie s,

The most importunt fuctors which threat this species und muny other species
in the ared are trampling und distidences coused by high number of people who
come for picnic and sport using the cable car (Telecabing and animul overgrizing.
Usually, the ureds is over-crowded duning the weekends und extremely over-grized

during July o August,
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Tuble 1. A selection of 14 phytosociologicul reteves finm Oxyiropiderea persicae communites in which

Adlinm inchalense v assoviated

Relevié No. F04 T TUZ SRR 600 655 B0 6TD 66T 669 590 B9 503 BRI
Altituele (m) J000 + S8p S50 550 Tu  7TZ 6RE T 557 T TR2 TIROTH O T T4
Aspect (degree) 27 Iy I i 45 45 M R 03 M 30 30 IR0 248
Slope (degree) 5 5 5 5 1] 5 3 15 a5 5 5 5 4 4
Total cover % ®E 95 40 75 il Th ] 45 =L 35 60 45 50 £l
Richness ] 1] b 18 19 20 14 13 1 15 17 13 I3 17
Shonmon diversity index 16 L6 LS 23 23 24 LR 23 13 24 15 22 23 25
Relevé aren im’ ) 12 12 12 25 a5 5 25 25 25 25 25 25 25 25
Altism techalense + . 1 + . + 1 . + + + + +
Hordetim violacei

Huovelewmn viodaeem L} 1 1 .

Poly gemtim serpvlloe e 1 2 2 1 [

T firdivent reelfoosion 3 3 X

Helichryseatm pryerophilium

Hdichrvsiirn v firop il 2 1 1 "

Silerre aticftericng 1

Consinion multidobae

Casieatsiden mited tliadan 1 4 4 3 1 1

Catabrosenaiin parviforee Klein
Catarbrnsella iy {flora

Coamesirii ¢ MENE

Aspmrpalioy todorropi's

b

Acamtodimo- nobrve frid etum
coritae
Chivols et by e ot
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Crepietum heterotrichae

Crepris heterorricha 5 e : 9 . 1 + +

Jurinelletum frigidae

Jeieirietla feipido F : ] F 1 2 2
.M.'I'mg\idu.\ it 2 >
Trachydetatin depressae Klein

Frerattividiiso o ¢pre s B z E = . 1 ] g + + “* : 1
Astrrgal vy i foseniing . ) R i . . 1 R 2 1 2 | 2 *
Arenariis trexfniv . : : 1 i | | 2 . i 2 | 1 I
Asperuda glomivria 5 e + 1 ! I - 1 + | +
Acinthidfmieny ef, brefevstinsdiviem " 1 | 1 2 7 2 2
Al cunes et ey I 1 1 - I 1 1
Phsapanvehis goaphalodes P ? . 1 2 2
tnvtrapidetea persicae Klein

CINVIFODLE Persin s + 1 + . [

Sow ra e e et : ; I | ! 1 . + 4 i

Dyrecdser proclic e i + + + | z 2 4+ % |
Peoer araaraticd 2 1 1 3 2 2 2 i a 1 1
Cammpratnata pup e chite . . . . - 1 1 1 1 + i L

ﬁ:ipfmi'ﬂ ol b !pm.ﬂl:nhfn . i 1 1 1 1 - 1 1

Commion in different hubitats

Brownies Wuptent s I + I i 1 1 ¢ | 2 1 1
Elpvais tecatesh yeves ies F + ; ] 1 F * ; 1 1
P.r'lrmr.fhcrnm laterale 1 1 1 ] I 2 1 +

Species with low Irequency: Ergeron unifloruy (593 +% Gagea confisa (600 + 669: 1) Ranwnculus coymophy lus
(5395: +x Hemioria tncane (600 +) Tragopogon komehv (T + 702 = 8130 1) Gagea sp. (65350 1), Minuario
mesogitana (670 | Polveonum mollineforme (8440: 1. 6700 1, 392: 1) Gageq afexvemkoana (591:+),
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Tuble 2. Associuted species und plint communities of Affiws teehalense bused on 14 selected relevés of the alliunce
Astragalo-Cousinfon crispae belonging (o the order Catebrosetalio parvifforae

Redevé No, ME A28 645 A5 636 A2 632 TET OTAR e AM 633 THE  TRR
Altitude {m) 3000 + ohl The M 745 TED TH A T THL O TS FOD A5 665 TOX
Aspect (degree) I s 27 @ e T M0 I XM ;M0 293 20 45 2T
Slope (degree) 10 5 15 15 15 15 15 10 n 15 5] 15 20 10
Total cover T B0 75 M ™ & 55 78 B 75 70 ™ R B0 RS
Richness 9 L] 1 11 12 12 12 13 12 13 1 11 14 ]
Shannon diversity index 6 21 L8 Ly L8 L8 21 L8 L7 2 L3 L8 2 11
Relevé aren (ml) s p -] 35 X ¥ 15 15 b 25 25 FL] 35 28 X
Allio-Trmgopagetum kitichyi

Al ekl nse + + 1 2 + + + + 1 1 1 1 + 1
Trugopigon btsoh i 2 2 + 1 + 1 1 1 1 1
Axtragalo-Consinion crispae

.M.'I'mg\idu.\ it Py 3 3 3 3 3 3 2 3 3 2 4 2 2 1
Crgatpeia crispa 2 - 2 2 1 1 3 3 3
Hedivhrvsnm: pave Mromi lum 1 + 1 1 + 1 2 1 2 1 + 2 1
Catabrosetalia parviflorae

Favavagin frevirastre 4 i + 2 1 + 1 1 1 1 1 + ] 1
Clatabrosella paeviflora 2 2 2 - 1 3| 2 3 3 2 - 2 3 3
Pl geeetiorns erp oo 3 2 + 1 1 . 1 1 + . . 1
Paveeher proake e dl + 1 + 1 - 1 1 + 1 1 1 1
Scormnend mevert . 1 . . . . + 1 + .
Piptatherum Latevale 2 2 2 1 1 1 1 - 1 1 1 1 2 2
Brownus fowne s . - B 1 + 2 2 - . E . 1 1 1

Stleae aucderdamg . . E a ” ” 3 “+ . 1 + il
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Tible 2, (contd.)

Species with low lrequency: Gugea alexeenkogna (7572 1, T86: | 788 1)) Pou
araratica (TR8: 1) Vermrea heedica (7860 1) Stlene mamchallii (6420 1, 788 1);
Comtevinta maultiloba (633 1) Arenaria insdgniy (629 1) Exgeron uniflovs
(620: = 636 +; 644 = T8E: 1) Gugea confisa (6290 15 645: | 632 = 738 1)
Zizinhiora clinepodioides (6290 1) Ervaimum caespitosum (636; +; 642 +);
Ervsiminm nanum | 757+ 758: L 7660 1) Gagea sp. (648: 1) Potenrilla argyroloma
(757: 1),
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NOTES ON THE FLORA OF IRAN 6: EIGHT NEW
PLANT RECORDS FROM IRAN COLLECTED
FROM KHORASAN AND GOLESTAN PROVINCES

(N.E. IRAN)*

MR JOHARCHI and H. AKHANT™

Ferdowsi University of Mushhad and University of Tehran, Iran

Abstract

Based on meent collections from different parts of Golestan Provinee and
former Khorasan Provinee (now splits into three smoller provinces), following
specics we repared for the frst time from lean: Acanthaplvlium kandafaricum
Gilli, A srenosteginm Freyn, Anemone rschemjaewit Regel, Ceplalorrfiynchius
picridiformiy (Boiss)) Tuoisl, Elutine hvdropiper L, Gaillonia dubia Adich, &
Hemsl, Pretndosedum longidentatum Bociss, and Serophudoria nikiing Gorschlke
Furthermore the vecurrence of Leptalewm hamotem Hemsl, & Luce in lmn is
vonfirmed. Noles are given on the taxonomy and distnbution of most species and 2
line drowing illustrution is pawided for Cephaforrfivnehus picridiformis and

Scorophularie nikitfni.

Key words: Flom of loun, Golestin, Khorwsun, Acanthoplivllum,  Anemone,

Cepfalormynchuy, Elutine, Gaillonia, Lepioleum , Peeudosedum, Serophilaric

¢ Continged [ram GHOBADNEIHAD «f af. 2000 ARKHANI 23
“8 Comesponding amhor
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Introduction

The Khorgsan and Golestun Provinces with 4 surface amg of 267,893 squure
kilometre covers 1625 of the lanian territory. Large purts of the areq are consisted
of lruno-Turanian Qoristic region which repluced by the Hymeanin Province of the
Euro-Siheriin Region in North-western parts, Flosistically, the ared is very rich ds
wils documented by the occurrence of 1362 species in Golestan Nitonul Purk whith
ix only 0345 of the surfice amg of the two provinces [AKHANL 998, 2005).
Bused on revent botinical collections by the stff of Herburium of Ferdows
University of Mashhad and during prepuration of the second volume of “The
[ustrted Flon of Golestin Nutional Park™ by the second author eighl new records
for Iran are recognized, The entity of most repored species in this paper huve heen
checked during the second withor's visit o the Royil Botinica! Girdens Kew. All
specimens were deposited  in Herdbirium of Femdowsi University of  Mushha
(EMIUHY and Herbarium H. Akhani, located in Ferdowsi Unjw.-ursit':.-' of Mushhad und
University of Tehrun, respectively.

Enuvmeration of species

Asterncear

Ceplealorehyneas pieridiformis (Boiss.) Tuisl, Aon. Nat, Mus, Wien 72: 619
( 1968) (Fiz. 1)

Type: Pakistin: Quettu, Sir-i-ub, Stockes 1075 K!

Muterial examined:

Khomisan: 8.E Torbit-c Hevdineh, Pir ¥ahoo, 2562003, 1600 m, Johueh: 34858
(FMUH),

This speckes was known g8 endemic in Afchumistan and neighbouring urens in
Pukistin (Chitml and Quetta) (RECHINGER 1977). The oew locality extends the
runge of species further westwards o egstem lrun The identity of the above cited
specimen wis checked with the 1Wpe specimen (Stockes 1075) and other identical

spetimens n Kew.
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Fig, 1, The line deawing iluswation of Cephalordiynous piceadiformis (Boiss.) Tuisl.
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Brassicaceae

Lepralewm hamatum Hemsl, & Lace, Journ, Linn. Bot. 28: 321 1ab. 38 (1891)
Type: Pakistin: Quettd, Sheiky Bagh, 1800 m, Lace 3325 (K!),

Muteriul examined:

Khowsan: 8. Gonubad, Kakhk, mountuing between Balibe-mo and  Pagodar,
2R m, 24,4, 1990, Fughihoia & Zangooel 18374 (FMUH, Hb, H. Akhuai),

This species was nol known from leun in Flora Lranicn iRECHINGER  1965)
and additions to the lranian Crociferue after Flom lrunien (AKHANL 2003 ), When
this puper was in finul prepantion. we understood that L famatem & reporied by
MEHRNIA (2006) from u loculity “between Esfibon o Shahrew, 32726'(08™N,
S1°96°31E, 1734 m, Mehrnia (5475 (nv. )" The identity of above cited specimen
wils confitmed by compuring with the type specimen. L famargm differs from its
relutive L linifolinm by presence of glindulose hairs und hooked siliquie. The hairs
in L finifofium we bronched and the fruits are not hooked at apex. In aecordonce
with MEHRNIA (1, the distinction of both species is well justified by constant

churncters,

Caryophyllaceac

Acanthoplyllum kandahorie ume Gilli, Feddes Repert. 59: 168 (1956)

Muterinl examined:

Khomsan: Nelbandun, Shos(, between Afeababud  nd Murghesr, 3175597N,
GRS IR"E, 1711 m |R.S52005, Johweh & Zanpooer 36242 (FMUH, Hb., H.
Akhuni),

This species with s chumeteristic broadly membronous bowets and bricteoles
belongs o sect. Macroxiegio Boiss, (SCHIMAN-CZEIR A 1988). 1t is chumelenstic
by 1 aumber of characters such as having the <ume deep-green colour of legves und
slems, sparse und very short hiirs in the stem but longer and denser hairs in the
inflome seence and 0n calyx. The leaves lire tnguetrons in section, strongly rgid und
drmmged hodeontolly-patent and slightly curved apwirds.

A kandahamenm s an endemic species in 5. Afghunictin with one eponted
Iocality in N, Pukistun (SCHIMAN-CZEIE A [988) The spedics is newly recorded

from lnm (Fig. 2
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Acanthophyllum stenostegivm Freyn, Bull, Herh, Boissier Sér. 2, 3: 866 ( 1993)
Muteriul examined:

Khorasan: Kelat-e Nader, at the beginning of Geroo mad, 1652005, Lzadi 36220
(FUMH, Hb. H. Akhuni),

A churacteristic species with 425 cm long herbaceous leives which are
horizontally patent. The species differs from ather species of Acanthophvllnm by
Toeely ind herbiccous hubit god umbeFlike infloreicences,

Ecologically, it i restricted w sund dunes over its moge from Turkmenistin
(Kur-Kum desert), Afghonistun to Iran (Fig. 23 The previously known localities in
Turkmenistan are located closs o the Trunian border (SCHIMANCZETEKA [98E).

Crassulaceae

Peendosedum fongidentatum Boriss. Acta Inst Bol. Acad. Sei. URSS. 1 109
(1933)

Muterials examined:

Khorisin: 8.E. Ghuen, between Doz and Ahingamn, |50 m, 1551989, Johuehi
& Zungooa 17363 (FMUHY, Between Ghuen and Gomnbigd, near Khesn, Pir-nunlin
Shuh, 19.5.1986, Ayatollahi & Zangooi 14385 (FMUHY S Birjund. Omir Shah dam
{Bund-e Cour Shah), 185 1986, Avuwllahi & Zoangoer 14301 (FMUH).

A et record from Lol Psetdoyedum longidentatum is distinguizhed from
the widespread P multicoale by petals which are connate ot 1/3 1w the middle of
corolly fength. Geogruphically two species seem o be vicuriant. The tmain
distibution runge of P, fongidentamm is Central Asin (Tien Shun, Pumic-Aday) and
Afohunistan (JANSSON & RECHINGER 1970).

Elatinaceap
Elutine hydropiper L. Sp. PL 367 (1753)
Muterinl examined:
Gulestan: Noarthwestem purts of Golestin Notional Purk, Sulukli Loake, 3772974 7N,
55567 207E, 1349 m, 12,7 2003, H. Akhuni 1T053,
An interesting discovery, being o new gens recond for Llran and the Flora

Iranicy drea (RECHINGER 19663, This is seventh aquutic new records which were
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alreudy known from recently discovered und isoluted Sulukhi ke, The previous
reconds are Alopecuns aegualis Sobol., Carer piedocyperien L, Ceratopiyffum
sithmersim Lo, Potamogeron filiformiy Pers., P.onatany Lo and Salic of, capreg L
(AKHANI & SCHOLZ 1998, AKHANI 1999, 2(05),

Ranuncukiceae

Anemone tschernjaewii Regel, Acta Horti Petrop, 8: 690 (1884)

Khorisin: Sirikhe, between Gonbadli dnd Shurkjeh, 500 m, 8.4, 1987, Ayutollghi &
Zumgooer 15076 (FMUHY, 8W. Mushhad, Nojuhi montins, 1200 m, 214, 1085,
Johurchi & Sufavi 12117 (EMUH).

The linding of A, bchemjoewii in Irn is pot suprizsing, as the species wis
commmonly  recomded in Aflehunistun and  from  Kopert-dagh  mountains in
Turkmenistan near the lainiun border (Rechinger 1992, see also distibution mup of
species in ZIMAN e af. 1996, Fig. |, p. 611 The species was abso known from Tiin
Shon, Pamir, Al and temtories of Todjikisiom, Uzbekistin and  Pakistin
(RECHINGER |, ZIMAN etal le.).

The most imponint distingaishing features of this species Trom closely
reluted A biffora DU are the terute basad leaves which their segements ire ol
deeply lobed but are shallowly crenute-dentate, rudical legves solitary, with sessile

prmury segrients, und sessile involucral leaves (ZIMAN ef ull 1996),

Ruhiaceae
Gaillonia dubia Adteh, & Hemsl,, Trans. Linn. Soc, Ser. 2, 3: 73, tah, 30 (1888)
Muterinl examined:
Khorsan: Ghoen, Zickubh, West of Darej+ Olin, near water storge tank, 1233 m,
39240 RN, 60U 10 I0E, 1952005, Johumhi & Zungooet 36260 (FMLUH, Hb. H.
Akhuni),

This species wus meconded us endemic from vardous localities in N.W. und
West Alghimistun by EHRENDORFER & SCHONBECK-TEMESY (2005}, The
new Joctlity from Lrun is also not very fur from oculities in Adehanistun (Fiz. 4).
The EPEL"iL‘:'S is chiameteristic with 3<L5 cm mlernodes, mostly 3-no leaves, which are

L7-23 o Jong and 12 mum broad and pedicellite basal flowers,
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Scruphulariaceas

Scrophularia pikitinii Gorschk., Nol. Syst. Leningrad 16; 333 (1954) (Fig, 3)
Muteriul examined:

Khorsan: Torbul-e Jum, N, Sileb-abad, Kob-e Zaloo, 2620403, [250- 136 m.
Johurehi & Zungooet 346008 (FMUH, Hb, H. Akhuni),

Serophularia nikitng Gotschle is easily distinguishuble by brood ovate nnd
petiokite legves which are shightly denticulate ar the margin (Fig. 33, The species
shows o hubit Hke Digitafis with o spike-like inflorescence. The flowers ne green
with equitl lobes and cupsules are glabrous.

The species wus ooginadly known from Turkmenistin, Badhys, lugum Gias
Gjudyk, in Rochmutr mount (GRAU 1981 It is known from severil localities in

the lower mountain 2one in MW, of Afghunisiun (Fig. 4).
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Fig. 2 Distrbution map of  Acanthophylfum kandaharicwem  (riangle)  and
A srenostegiom (dot) und, The new records i Lun are imdicated by armows.
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Fig 3, Line drowimg illostration of Serophofaras pecdemin Gomsehk
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Fig. 4. Dwtribution mup of Gadlonia dubia (rinngle) and Serophulana nikitin
{dot). The new records in leun are indicuted with arrows, The type location of
S, nikitfndi s indicated by o guestion mark,
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A SHORT SURVEY OF
ILAM PROVINCE VEGETATION (IRAN)

V. MOZAFFARIAN

Hesearch Instinne of Foresis & Raogelands. Tebran, Lan

Abstract

During my smdy bewween 2003-2006 on the Florn of Ham Provioee
(8. W, Lran), visited abowr 134 locolines from eady spring 1o dute nuimns and hove
collected 980 species from the province. The spectes belong o 91 fumilies: There
are. Compositoe and Papilinaceae as the two large fumifies among the Y1 famihes.
Dunng my work gething acquinted with variows eimatic condion 1o the province,
based on physiognomies, ecological and flonsne enterny, Ham Provinee 15 divided
o bwo main parts: 1) Nobo-Sindiag Provioee, and 23 Kordo-Zagmosing Province.
Each of the above mwo pors 15 further divided mwo four  subdivisions,
The determinated plants species are miroduced i each division and subdivision,
The mentioned plants bise shows vanatons of climatic and flonsde critenio in the
provinee. The great work of collecting and determinating of plunts species in [lum
Prwinece 1s dedicuted we late Prof. Dr. K H. Rechinger dve to his extruordinary

aitempt W introduee lraniun plants species in Flora lrnniea as his eternal wordc
key words: lum, lun, Vegelation

Introduction
The Then Provinee with an area of cio L 908871 b, s located m SOW, Lran,

bomdered from North by Kermanshah and Lurestaon Prvwvinces. from South and South
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West by lrag, from Bugt and South by Khoeesiun and Lurestan and from West by

Kerrmunshih Provinces,

Topography

Two churacteristic pans ae vist lowlands of Mesopoamian continuution
plaims and Fagrosiun mountinows greq of ook forests [ Ouercns beanii) are
distinguizhed in the province,

Lowlund Plain and hills of the province from geological point of view are
vommposed mostly of sypsum and culepreous soils und mountainy purt dre composed
mostly of culcureons, sundstone to conglomerate rocky mouninins nnd fertilized
agnculinml plains, The highest mountains of province we Kabirkuh located between
fowlands and mountiny pans of province which continued from North West o
South East with the aliitude of 2790 m from Sea level, Gachin, Munesht, Ghaluming
and Reno dround the Mum wee the continuntion of Zagms mouniains. The lowlands
uf the prowince wre neighbouring with Mesopotamion plains with worm and free
frost climute, The provinee includes big and smull cities, numely, Evun, Tum,
Lunuir, Bude, Dameshuhe, Sulehubod, Mehran, Debloran, Abdunnn and Malekshihi,

Climmntes

Avist pan of province is more or less g semi-urid region and other parts have
temperate clirmate and very short period of winter frost

The gvernge of wnnool precipitution s whowt 674 mm in 12 yeurs dutn
vollection, mostly occurs in winters and spring, Thus, it is useful. for the vegetation
rowth specially in high mountuins which is snowy,

From the climatical point of view, the province cin be divided into three
chureterisiic regions: 1) Vst plains of lowhinds semi-ard region, ieluding plains
and culeareous foothills, 2) More or less dry Zagrosian oak forest dominged by
Cheercus beanti, and 3) High mountdins with cushion-shaped vegetution.

According o the phytogeognipher's point of view (ZOHARY 1973). the

provinee belong o Suhiro-Sindinn and lano-Turimon feions,
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Rivers

There we many selsonal and permanent avers with fresh waters which is
peed by people for donking and irogation of Gioms and medens, The larges
permunent rivers ame Godiarkhosh, Chamesorkh, Kunjanchom,  Guvi, Chungule,
Meime und Abdanun which onginuted froom Kabirkuh and the overflow of them

currents (o lowlnd of Tng.

Vegelation

Becuuse of the vadous climatic conditions {avernge of rainfalls, lemperuture,
tpogruphic condition),

The province his o very rich flor but becinse of being unpecessible. most of
Botunical fiterature pointed o Ham by npume of Poshtkub as 0 purt of Lurestin
Province, As i oresult the dred has been poorly investignied botanically in
votnparson with muny other parts of lune However, the province his heen visited
by several collectors in the pust, for example Bent & W.R, F Nibelek, Jucobs,
E. Behboudii, Irunshihr und Mireavans, Recently, other lrunian bolinists visited the
proviace and hive collected plants which held in two farge Herburdums of TARIL,
IRAN (Evin), und privite hedwrium of Ho Akhani. The puthor a3 8 botimist und
member of scientific boord of TARL hus beginned further botunicul collections.
According o KH. Rechinger's Florn Lrunica ( 1963-2006), dbout 250 plant species
hid been ntrodoced from Wim Province, bul the guthor durng his excursions (2003-
2006 visited about 134 localities from ewrdy sprng oo lae gutumns and  had
vollected ahout 980 species from the province. The collected species belong o 91
Gimilies while the lurgest fumibies are Compositae with 13}, Papilionuceae 110,
Grumingide 81, Labiatwe 64, Umbelliferae 63, Crucifeme 44, Boragimucease 34,
Curyophyliaceae 33, Chenopodincene 26, und Roacene 23 species, Among these, 35
species wre cultivited as omumental tees or shruhs,

In spite of the number of species in the fumilies, there are some sl
fumilies which wre domimied in the province for example goose {oot [amily with
only 26 species & well spread fumily in the lowlunds of the provinee.

Some species like: Vitex poetdonegtndo, Zigiphus nummilaria, Heammada

salicomica.  Copparis  spitesa,  Silvbum  marfanuny,  Tamarx  ramosissing,
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Freropyrum  naufelum, Samireja  khzstunica, Salvely lachnantha,  Centaurea
intricats, Astrugalts fosciclifolie wnd  Aspogalus kenrropfy s, are well spread
and muke the physignomial (eitures of the province in lowlands, and Chiercres
feamtil, Astragalus brochveatve, Daphne  mncrongta,  Fistacia  atlantiva and
Astrazalus microvephalys in mountainy dred of the provinee.
Bused on physiognomical, ecological und foristic crterin, Mom Province is

divided inw two muin piirts and euch of them in four divisions as follow:
1. The Nobo-Sindian Province included

Lo LV ast desertic purts

L2 Stabilized dunes

L3, River beds

L4 Shrublands hills and badiands
2. Kurdo-Zagrosian Provioce included

21 Degrded Ouercey forest mostdy cultivated by indigenous people

2.2 Rocky. culenareous und deep stopes Cluercny forest vegetiion

2.3, Shrubby pirts upper thin Cuercuy zrowing line

24, High mountains and cushion-shyped vegetion

In this article, the duthor tries to give o more or less sufficient informution

about main plants vegetition in euch parts, it is noticedble that i plant collection
and deerminuton of them, the author has collected some new unknown plant
species clrently e under evalugtion and stwdies o confimm as o new species tnd
could be bntroduced ke

L.1. Vasi desertic parts dominated by
Afhorgi mannifera

Annuul grisses

Capparts spinecsg

Hummdu xalicornica

Praxopis fircta

Silvbm marianum

Vitex prendonegtndo

Fiziphus mummnlori
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Other spontireows plants are mostdy soosefoor Bumilies plunts, specilly in

the autumn und some ephemeral plunts in spring like:

Arngthasis setifera
Astragaluy faxcieslifolius
Atriplex lencoclads
Centatrea bruguierana
Centatrea validepis
Comulnca monncantio
Echineps kermuonxhafiamicns
Erucaria hispanica
Civpaaphifa oleonica
Civpsopiiifa linearifolia
Halocharis sulphinrea
Haplopdoellum tteberenlatum

Heliotrapim denticilatum
Heteranthelium piliferm
Notobayis syriaed
Puenoryelu fabelfifolia
Sabtioly jordanicola
Safvoda fachinanthe
Safvoda nitraria

Salvoda orientalis
Salvola tomentosa
Serdlitzia rosmorinus
Stlpes cupenyis
Verbaseum aysrgens

Some cultivated trees and shrubs of the cities in lowlind punt of provinee are:

Acaciy furnesiana
Acaci salicing.
Acacir sulignu
Affrizzia felbeck
Bougainvillea glubra
Boungainytllea spectabifis
Buhinia purpurea
Callivtemom viminalis
Citriis sinensis
Clerodendron inermiy
Calotrapis provera
Diagleinea vizeosa

Encalyprus camaldedensis
Encalyptus micritheca
Hitiscus rosa-sinenyix
Lamtana camoria
Lencaena levcoeephole
Moy ulba

Nerium oleunder
Parkinyonis ucnleati
Prosopis juliflorm
Tamarix aphvila
Washingionia filifera
Fiziphus sping-christ

1.2, Stabilized sand dunes planis species are:

Acanthophyvllum bratteatum
Afhorgi mannifera
Avragalus fusciculffoling
Calligonum intexrectam
Cappans spinoss
Cirrthanius exvacanihie
Centerninea brguiferana
Centanrea fvaloleds
Chrridlus cofoevnthis
Converlvilus covplivllies
Lornitlaca wucher
Cypreries o remicis
Diplotaxiy harra
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Echinops paammophiluy
Erucania hispanica
Huploplvllum tubercnlatim
Helfotrapim mamosissimum
Hvpurrrheni hirta

Launaen mucronata
Molthiopsts cilfute
CMivieriana decumbenx
Cnopordon leptolepis
Pimpinella barbuta
Plantagoe Boissieri
Stipagrostis plumose
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L3, Permanent riverbed dominated by:

Alfgi mannifera
Arnndo donax
Capparns spinosa
Lyvotum shawi
Menth longifolin
Fhragmitey oustrafiy

Popolius enploratica
Prosopis farcta

Salvefa foetida (imbricara)
Tamurrix ramosissima
Vitex psendonesundo

L4, Mostly shrublands and calcareous badland and hilly parts covered by:

Acantholimon blaokelokl
Acanthoplofium bracteatum
Achuffea oligoce phala
Aleea achiers

Alfagi mannifera
Armvedaluy arabicus
Armvedaluy tvcioides
Anchusa strigosa
Arwsnieln adseenyioniy
Arwstieln coernle scons
Artemista siefer

Arnnile domax
Astragalus faycicnlifolins
Astragaluy goxxypinis
Astragalus kentroplyllis
Astragalus mevidionalis
Astragalus rrifoliolatuy
Cappary spinosa
Carthamus oxyacaniha
Centanrea intericata
Chesne ya rhytidosperma
Cleome exypetala
Convidvidus veticulaies
Cormilace monacantha
Conesinig stenncephuala
Dhiplotaxis harra
Echinops kermanshahanicus
Echinops pachvphvillis
Echinops teneveims
Enneapogon persicus
Ephedra foliaty

Ephedra transitoria
Ervaitium axyrefynchim
Ferula behboudiana
Ferwlugo macrocapa
Fiewy mpestiy

Gaiflonio brugnien
Cilaneium axvlofum

Crundeli teermefortii
Halotfgmunns tranicus
Huplophvllum tuberculatum
Hielianthemm fippi
Hiliotropum denticudatim
Hyperrrfuenin hirta
Mozaffarianin msignis
Nosereq e romgita
Crosmge das vrvichum
Chapsmi longivostriy
Periploca aphvila
Philomis eliviert

Pistacia khinjuk

Popolis enpliratica
FProyopis farcta
Prevopvimim nanfelim
FPyvenocyela flabellifalia
Reseda auchen

Rumex ephedvoides
Saccharim rgvennae
Satvoly jowddanicola
Salvola orentalis

Satvig palaesting
Saterefa Khuzistanioa
Sevopluilarna striata
Seutellaria pinnatitiia
Stipagrostiy plumosa
Tavemier nummdlarfolia
T rinm oftvierianum
Tewcrtnm pefinm
Thymbira s picata

Thymies daenensiy
Trachomifim vereim
Verbascum afceordes
Vitex prendonegundo
Zizphus noemminlara
Zoegealepranrea
Zygophyvifum enrvpterim
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I this purts, Fernla behbondiona is o widespread species. In this caleareous
soils. there are some microclimatical smbon with domp and wet lands including
special vegetation such as: Mozaffariania invignis, Popolus enphrativa, Pyenveyela
Sfabellifolia, Artemist spi, Ducrosiw Tabellifolta, Hyvoscvamus orthocarpus, Fernla
behbogidiania, Alfbraunia fogay and Trachomitum venetam . Mozaffariania insignis
belongs o Apiacene farmly and ecenly PIMENOV & MAASSOUMI (2002)
iotroduced it o seicnce from Khusistan and now we know it g5 o wide spread

species in Khuaziston and Tam Provinees.

2. Kurdo-Zagrosian Province ineluded a very vast mountainy area
Mustly covered by Guercas branti as a dominant species and can be divided

at least in Four parts.

2.1. Degreaded Ouercus torest mostly cultivated by indigenous peaple
Quercuy brantii as o more or less pure species lollowed by Plitact atlantica
subspe kndica, Acer monspesinlannm and Crataegos aramlie os dominnt species

tosge ther with Toose and spreading species of trees and shrubs like:

Amvedaluy elacagnifolio
Amvedaluy hanssimiechii
Amvedaluy Iveiotdes
Astragalus faveiculifoling
Celtis cancasica

Ceraxiey mchetde by
Cerasy min rocarpa
Cercis griffithic
Comtaneaster (nristanica
Crataegus sp.

I:-HFF?!'.'FSH_‘.' Lo rnens Var.

horzontalis

Dapfme mucronata
Daphing oleotdes
Ficnuy carica

Fiens mpestns
Fraxinuy rottndijolio
Hedera heliy

Lemiicera nummauplariifolia
Myris Communis

(e enropaea

Palisirus sping-christii
Pistucia khinjuk
Papolus eupliratica
Prerocarva fraxinifolia
Pyruy glabra

Pyrus svitien
Rfmnns paliasis
Reosa caning

Rosa efymaitica

Rosa foerida

Tamurrix ramosissima
Ullmees carpindolia
Uiy glata

Vitex psendonesundo
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Against the wide spreading, areq covered by Ouercus brantii becanse of

cultvanon and deswoying the areq, some invader species like:

Aegilaps riuncialis
Bramus donthoniae
Bramus teciorin,
Carthamuys exwicantho
Centenreg sodstitialiv
Cepludana dichasophora

ure wide spread under the degraded forest,

Etiphorbia azerbatejanica
Etiphorbia macroclada
Etiphorbia macrostegii
Heterantheliwm pilifevum
Fienomon acama
Tracfvnia distachva

2.2, Rocky and caleareous parl and deep slopes of the Quercus brantii Torest

The most imporiant speckes ime:

Alfagi persarum
Armvedaluy tvcioides
Artedie sguamata
Astragalus adveendens
Astragaluy compactics
Astragalus echatanis
Astragalus fayciculifolins
Astragaluy goxxypinis
Astragalus microcephaliy
Astragalus neo-mozaffarcni
Astragalus piptocenhalis
Astragalus rhodoseni
Capparis parviflovg
Capparis spinosa
Corthammnies oovacanthi
Centanrea elymaiiicng
Cenfanveq elvmaiiicn
Centamveq ritany
Centanvea kpetana
Centanvea paradora
Chaerophyltum macropedum
Cirvinm congesim
Cirvinm speciabile
Codonocephalum
Convolimtus chondnllpdes
Congsinia o vimdracen
Conesinia jacobsi

Laphne mucronata
Ihanthus orwentalis
Lhonysta ganbae

Lhionysta fuvonim

Lhonysia cagrica

Lharemi auchert

Echinops kermanshahanicus
Echinops mosiulensiy
Echinops pachvphvilis
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Echinops tenerrimus
Ervngmm creticun
Ervngmm glomeratum
Ervngmm noeanum
Etiphorbia denticulata
Euphorg macrocloda
Fermla haussknechiii
Fernla oopoda
Fernlago angnlata
Fernlago contracta
Fernlage macrocami
Fernlago stellata
Cilvovrrhiza glatva
Crndelio rowmefortii
Crypsophila palfida
Heptaptera aniyopiers
Hordewm brlbosum
Hyvperioum helianthe moide s
Hyperioum scabrim
Linarta fastigiata
Marrbinm vielgare
Marsdenia erecta
Nepeta kaschyiana
Nepeta persica
Chnopardon cardichonm
Chnosmi dasvirichm
CInosma Serioenm
FPhagnalon rupestny
Phiomiy brguier
Philomis eliviert
Philomis pungeny
Picns trigoya
pimpinelln olivieriona
Frangas fernfocea
Franges wlopten
Prevocephalus cans
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Riuabuis amatedic s
Rumer ephedroide s
Selvia braeie osa
Salvia multicanliy
Salvia palaesting
Scartela orientafis
Serratila cerinthifelia

Smvmiopsis awchert
Sy cordifolium
Stueliva benthamiona
Staeliva inflate

Stipa spp.

Trizonella efliptica

2.3, Shrubby parts upper than (tercuy growing line

Mostly huve plints species like:

Acer monspessilantm
Alkanrie ortentalis
Amyedulis elocagnifolia
Amyedalies hanssknechtii

and other herbiceous plants like:

Acarnful ey erimaee i
Avanthopfoellivm microcepbalun
Artemnisia fadissdmechily
Aspertda glomeraty
Astragalus abnormiy
Astragaliuy brachvealyx
Astragales lagonix
Asrragaluys micrecephiliey
Astragalus myriaeantlhus
Astragalus neo-mozaffariani
Astrogafus sanandajensis
Adymereeng mudtfeanlis
Atriplaxis spinosa
Avhrietia parviflora
Bowrivint Liriveardiam
Buplenrin foleatum
Celtin cancasica
Ceneranirea (rritans
Corasies mefaieh

Cerasiey micrinarp
Cerasies pactdopr osrriing
Cleer spiroreras
Coatoneaster furistanica
Coiesinda eviindraced
Comainia hatessbnec il
Crataegies azormliy
Dapfme mucronto
Danthuy ortentaliy
opvsla mmgrica

Fertila luexsknechii
Fibigia macrocarpa
Ciadfem mite

151

Gilveyrrhiza glabrag
Chieredefin towemefortii
Hespenys fencoctada
Hypseyamy serecionis
Limaria fastigiara
Lowleer mugmrratlari{folia
Mltrracdvit i 08 (e GR LT
Minditum laeviganim
Minuartia finearis
Nectarascordum teipedale
Nepela persica

Neooed mutcronata
CInohryeltiy corniita
Cnosma hanssknechd
Pentamerma pull cariforme
Phlomis offvier
Pimpinella deverraldes.
Plarpiveetla rrog i
Pisrae o atluntica
Pistaicta kfvinfuk

Prangos wloptora
Prerocephalis furdicus
Rl pedfasii

Safvola caneseens

Salvia bracteata
Stiirija becfeiarica
Seropluelarta frighda
Solerrartiey of refrony
Stachys acerow
Svrreenfiom covdjfofinm
Turweonn polveeplliom
Titlipa srvlosa

Ziziphora clinopodiotle s
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2.4. High mountains and cushion-shaped plants arca

Acantholimon erinocenm Fibigia macrocarpi
Aethionema grandiflora Johreniopsis seoparta
Agropyrim spp. Leaminm aitmm

Artemisia honusshnechtii Muorrubinim astracanicnm
Astragalus adscendens Cnobirvehins comuta
Astragalus microcephialis Parteraru) judiica
Astragalus mrvitacant s Parlatoria cakileides
Bupletriim falcatum Prerocephaluy kurdicus
Enphorbin macrosie g Rosularu elymaitica
Fernlago anghlat Tanucetim polveephalim

Festuca twving
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PRELIMINARY SURVEY ON THE GENUS
ASTRAGALUS IN ILAM PROVINCE (IRAN) WITH
A NEW SPECIES FROM ORNITHOPODIUM

A MAASSOUMI and V. MOZAFFARIAN

Rescarch Institute of Forests & Rangelands. Tehrin, Imn

Absiract

llam Province (S W lan), with rich vegetution were investiguted, 1n this
reseireh, 35 distinet species of the genus Astragafus were carefully jdentified,
A new species, numely, A, heinsianis 1s descnbed for the first time in the honour of
lale Prof. Dr. K.H. Rechinger for his long term effort and investigation on Flora

Inmnica.
key words: Asrragalus, Omithopodinm, i, lnun

Introduction

1l Province with a surfave approximutely LYOSSET1 hecturs situated m the
south westemn part of Lean. From the phytogeographical point of view and vegetution
fenture, this ared 1s the crossing of two frano-Tiranian and Salaro-Arabian flonstic
regions (Fig. 1) Saharo-Arabian distact s a flat aren with an wltitude about 1509000
m above seu level and high temperdture; in this district some species such
A kentrophylins und A fascionfifolivs muke the umform associuibon but in lrino-
Turaninn district with the mountginous of high altinde and exesting of Kabir kuh
profonging from north west to south east in this district with an ahitude abowt Y00-

SN mabove sen level presenting a totul different ecological condition. 1n this
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distret,

Ouercny, branti in the fom of scattered  woodland with some species such s
A gossypins, Ao microvcephalus and A brochvealyr muke d dense und pernuirenl
communily of Tragscanthic species. This province was previously included in

Larestun Provinee together goueted o known Doristic aren as Poshit kob in the wes

ol the country.
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Fig |, Ham Province mup showing crossing of mwio phytogeogmphical regions in
which the localities number for Astragales spp. his been collected,
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Mujorty of loculities and previows collection mentioned in Flory lranicy
vhscurely elongs o this overlapped drea. According w Flory lranicy enuemeration,
approsmately 250 species ol all plant familkes and W species of the penus
Avtrazaluy reporied from this ared.

Based on new collection occurred by second author since U04-2006, our
botunical knowledge on lum Province seems (o et very rich 1 is extamuted that,
totd number of the species from this smull but very dch aren in fowering ploot will

be more thiin 950 species,

Main localities of Bam Provinee (Tuble 1)

Table |, Showing the 34 different localities surve yed

Nit. Lucality Altitude (m)

I Ham, Michkhas, mormn of fields 324}

2 Dehloran, Andimeshk, close to Chime-Hendi [ &6

6 Subehabad, Rika, Hills S. of Rika 764

7 Abdunnn, Dinar kuh -

810,27 Ham, Kuh-e Ghulamng, Gholondar pass 2160

Y. 79 lam, Meime to Malekshohi, Chesmeh Puhn 351

12 Nam to Chavir REOTHE

L4, 93, 114 Vam, Chovar, Tang-e Dalab [ 37 [SH)

5,39, 67 M. shlope of Reno tunnel 730

26 Ham, Arghuvan valley [N

249 slope ol Kabir-kub trom Meime [YEHR-220H)

E1H] Ham, Giachin mountain 2HR-2UH)

31 Ham, Gholomng, Maleguvan 224{Wr

37 Mehman, ¢. 3 km from Gonhad-e -
Pirmohommid to Mulekshahi

4, 87 Chenur Bashi [ LM}

64 Subehabad, Kulek TIH)

69 Sulehabad, Sarner o Meimuk AW}

70 Close to diviation Metmak-Sumer-Eivan 450

74 Sulehabad, S. of Salehabad, Kurek Surkh SaH}

17 Mo, ground Dum Dam LT

Bl Abdanun, Angire 1o Angmn -

H2 Abdanun to Murmury HlE

bl Badme, Tung- kafan TiM}

[18 Eiviin, Bankul [ BEO-20HH)

120 Eivin, Chirmile [4h50)

123 ¢4 km from Menme W Zuranabad -

126 i, Mishkhas, Kih-¢ Seivin 2HH)
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From this aren, we had few information on the senus Avragains. Following
species such ass A evipns, A ferruminatus, A abmormalis, Ao kentroplylhs,
A pefolfelarus, AL gessypinns, A overws, A mrreiones where only mwo species
deseribed from Dam Provinee such as A ferrminarus and A, corretanus,

Recently, llum Provioe with s known politicy] bowndaries and  rch
vegelniion, were intensively investigited, New mithering occumed from this wren
show thut sgainst our previously imaginution on the floms and vegetations of this
areu has rich flom and higher pressure of endemism.

For this mvestigation, dhout |30 locakinies in which 35 of thuse jecurately
voncerning for the penus Avtragalis which are distribuied from all is political
surface. The political mup of the province with menioned focalities & given,

Adter careful identificution, neardy 33 distinet species of the genus Axtragaliy
identified from this ureu, In this reselrch o pew species, severdl distinet species with
the entarged distibution, few new reconds ogether with dnd more Wwxonomie notes
will be given in this paper. All herbirium materiads preserved in Central Herbiarinm
of Trun (TARI,

Trentmenl

Following species are discussed helow:
Taxa & Numberis) of Localities
A. abnormaliy Rech, [ (93, 14, 14)

This species with single leud (or very rurely with few paire of leuflets), is
distinguizhuble within the sect. Incani. Distribution pattern of this species is netrly
broad but in the sume region, Bakhinrun and Lorestun Provinces.

A. adulteriamis Podlech (79, 93)

This species desenbed from the sume ann. New collections confirm the
distiibution of the species from Hum Provinee bt in different locality,
A, aduneus Bunge (81)

A brachycalyy Fischer (29)

This species in the great part of the Zapros runge create. the uniform

ussociation, s lewture rom soath of Zagros prolonging o nofthem runge and

eradunlly penetrute in Lo the Turkish lermtory.
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Al caryolobus (123)

This species usually grows in the margin of the fiekds und very rurely
penetrites t the wild dry places,
A compactuy (14, 26, 6)

This species shows very Euge distobution i the mountinons aed, ap o
PR m and with other trogacunthic species such a8 A verms, AL rliodosenins, nnd
A, mierovephafus create the mixed nsociations,

A, erispocarpus Nab. (74, 81)

Type specimen hus been collected fnvm T This is 0 fiest occurrence of the
species from neighbouring aren where is close o Irag, Fiest gathedng from Tehnin
Province "A. mardabadenyis™ with long distunce and different ecologicul condition
redisced 48 synony s,

Bused on new collection, this species is widely disributed in [kim Province
where the ecolomenl condition s completely different from those of s previous
SYNORY MO,

A. curvirostriy (93)

This cunous species shows wide distribution nearly in outhem leniin
territory und show o bie morphologici] sardarion which is relevint o ecological
vonditions,

AL eehatanuy Pura (12, 7)

It is g wide distrbuted species in Quercns brantii {orest
AL favetenlifoliug Bunge (10)

Species lureely distributed on all Zugnos minge and participale @s an el menis
of associated formmation particubndy in low alitude of Sadharo-Sindiin region.

A ferrminagtuy Madssoumi (118)

This species is described for the first time from Hom Province, New
vollections show enlyrged distabution pattern of this species,
Al flexitipes Bornm. (118, 121)

According o onr data, the distribution of this species is only in Bukhionm
Prowvince. This species is nol lound frequently in cach of those provinees. Hence. it
is believed that, very nwrmw distnbution occurs for this species. Bused on pew

collection, the distribiution of this species enlurged beyond the Bokhturin Province
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where the first guthenng oo urred,
A glumacens Bunge

Within the sect. Hymenostegis, (his species with very hroad bracls s
distinguished from other related species. Majonty of this species distribution, is in
western part of the country.
A possypinuy

This species with the white gum production & well known, In Ham Provinee,
this species s u cunopy in the woolland of Quercos brangi moke the pure
vormnmunaity pumiculurly in low alitnde, This species distributed on the gregt put of
vountry such i Khorssan, Esfahan, Murkia, Furs, Khueestun, Tehnm, Bukhtarn,
Kundistun and Arurbayejun Provindes,
A heremresnx L (1)

Anmil species growing on the great pun of the country.
Asteagalus heinzinnns Moassoumnt & Mol spo nov, e st Ovmithopodim
Bunge. This i in the honour of Prol. Kod Heine Rechinger for his one hulf century

investigation w prddoce the monumentad of Florg lromiea

Diagonse

Inter specicbus e séel Omithopodivm Bunge ab unijugus foliolutis vel
umifoliolats insignis. Similis ub A, (Qoobrychoider) tnfoliolanus Bois, sed diffen
leguminibus linearis (nec ungusie ellipticum), inflorescentine remotinsculoe. luxe
(oec dense subcupiliboe L

Plints H0-7) cm tall, densely covered with symmetrcully to assymetricilly
medifixed, uppressed hoirs, Candex 817 mm thick, with g plurapitl root-crown,
Stermns several, guodrungular, erect, ungnbur-suleate, very densely covered with white
hutrs 0.2-003 mm long. Stipules hyaline-membranows, 3 mm long, free (om the
petioke, behind the stem | mm jointed to euch other, viginute-conmite, free tips
namowly  wiangubir, densely hoiry, ot the mursin with bosifised hais, Leaves
07-35 ¢m lopg, lower ones wilh short petiole | ¢cim long. upper ones peardy,
¢ 1 omme petiolute; mehie huiry like the slem. Leaflets i 1 puir, in upper leaves
urifolote, mmowly elliptic or pumowly ovale, 1325 mm long and 45 mm wide,

deute ar the apex, on both sides  dengely  covered with  short asymmetrically

(.}
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appressed hairs 0.2-0.2 mm long. Peduncles 4-7 cm long, white hairy like the stem,
Rucemes neady loose, 10-15-flowered, Bracts [-1.5 mm long, mrowly trngubr-
acuminite, white huiry, al the murgin with basifixed hairs. Pedicels 05 mm lang,
batey. Culyx 8- 10 mm long, shortly rebolae, obiigquely cor ot the mouth, coversd with
appressed white hairs (.3 mm long; teeth subulate, unegual, 2-2 5 mm long, densely
vovered with while hairy in the inper side. Otherwise densely covered with white
hasifived hoirs, Petds ereme or pale bluish-purple. Stundard 14 mm long; the limb
¢. 7 mm wide, shortly rhombie-clliptic, in opper part shullowly ligulate-atlennute,
erurgingte ab the spex, b the huse grudually nurowed. Wings 12,5 mm long; the
limb norrowly oblong, rounded at the apex, 8 mm long und 15 mm wide; huricle
¢ | mm long; claw 5 mm fong, Keel 10 mm fong; the limb obliquely oblong
elliptic, subicule uf the apex, § mm long und 2.2 mm wide; guricle very short, claw
5.8 mn bong. Oviry sessile, linear, appressed hairy; style glabrows. Pods (immature )
sessile, spreading i fist luter deflexed, stniight o drengte, 20-25 mm long, 2 mm
high and wide, beak ¢, 2 mm long, glubrovs, yvellowish, dorso-ventraly carinute,
incompletely hiloculir: valves green, densely covered with strongly jsymmetricully
hifurcute, appressed, white huies,

Holog/pus: Tume: 10-25 km from Zarinabad o Kovar o Mehrao-Dehloran main
roud, on the gypium soil, 907 m, 31052006, N: 32.58.45; E: 46.50,57. Moz ifatiin
BR3S7 (Hol, TARD) (Fie. 2),

Al ibicimuy (LK)
Al fnvalarty Manssoumy & Podlech (68)

This species described from an ilind in the Urmin like. Sumprisingly this
species recollected heyond the type locality with different ecological condition
A, franicny Bunge (93)

The species shows very Lirge distribution on the migor purts of the country,
A kentrophylius Podlech (6)

This species 15 4 widespread in the low altitude dnd makes the seattered
cushion-shaped wssocintion together with Ziziplhes poaemmalorio extends W the loag
Botmdry.
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Astragalus fieinzianng: A Hahit, B. Flowers, C. Flower dissection,

2

Fig.

)
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A kirrindicus Bunee (114, 9)

The niume of epithel comes from Kirrind arey where it is very close 1o Ham
Province, This species lurpely distributed un the gredt part of the country.

A meridionalis Bunge (82)

Significunt species of the southem part of loin such as: Fars, Homozgan,
Khurestan Provinees,

A microcephalus ssp. pyenocladus (30, 15)
A, moyriacanthiuy (126)

Species inohigh ulide, more thae 2000 mowith severl other Tmgocanthic
species mukes the uniform wssociution which is usdng for the gium production,
AL meo-mozaffariani Maunsouwmi (2

This & o distinet tugneantic species which grows in the fissue of the
caleareous rocks like A zofurrvi, Within trupacuntic species, these species with
growing on the special edaphic on ocky mounmin & disinguished from all other
species. A neomozaffieiani hus béen desceribed from Humodon Provinee, Garrin
mountiin it un altitde gbout 2000 m, Recently, this species collected from Hum
Province as w mupestenal plant bul in different other ecological condition. Bused on
new mutenals, distribution pattern of this species extends lurgely w Hum Provinee.
AL nctopas (M), 1D)

This is a first collection from this areg where it is very close o leug territory
which is mentiined by Townsend in Flon of Lag (1973),

AL oleacfoliis (6)

Bused on previous collection, this species i widely distributed at high
almugle in seveml localities of centrol und westhern part of the country, This is o firs
gathering from llam Provinee with u different ecological condition.

A, ovineniy Borss, (8, 10)

This species is previously mentioned from lam Province.
AL piptocephaluy

A dense pristoute spedics, prowing in severul purts of the Zagros runge such
s Hummidan, Pars, Yossuj, Estihan and Kuordistin Provioees.

6l
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Al podocarpus (T4}

This species like other species of sect. Malacothric, shows very luree
distdbution 1o west, center and south western part of the country, This is firs|
collection from llam Province.

A podosphaeruy (87)
A rhodosemius (37)

This species with severnl Trogocunthic species purticipales s un element
Avrggaluy association on the greut pirt of Zoagms runge.

A saetiger Podlech (6)

This species is described for the first time from Hamudun Provinee . Sevenl
uther collections confirm this cceurence fmm the same wea. Bused on new
collection, distribution pattern ol this species enlurged beyond the type locality.

A, sanandafianns Tielz (126)

This species is recently described from Kurdistun Province, According to the
new guthering from Hum Provinee. it will be regsonible w enluree the distribution of
the species bevond the type locality.

A sevangensis (18)

A common foddery species in high nliinde.
Al steberi (3

Based on u single speciemen. distribution of the species doubtfully enburzed
iy Humadgn Province, According 1o new collection, distrbution of the species is
decurately closed o this area in the western pirts of the country,

A. siligueosus (118, 1

This species within herbaceous Aseragaduy, largely distributed in all Ieiniin
lerritones,

A, stepporn Podlech (69, 70)

This species s mecently deseribed from Khueestun Provinee in Sithuro-
Apbian phytogeographical region. Bosed on new colleciion, distribution of this
speties enbirged (o [lum Province where punt of the province shows the same
vegelation.

AL sumarensis Maassoumi (7, 71)

This species is recently deseribed from Bukhtorun Provioce. Bused on this
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pew collection, distribution of this inleresting species. extends to lam with high
temperatire und low altitude.
A, axterias (86)

This species is normully distnbuted in S, lrao. This is g fist gathenng from
western parts of the country,
A. rrf,_,f‘n.ifu."ﬂrux Boiss (69, 70)

Bused on previous investigation, this species is growing ooly in Hom
Province,
Al veruy Oliv, (27, 29)

Gredit purt of the country, is covered with this species. In different purts of the
mouniiinous dred, this species with other Tragacanthic species, muke the dense und

permunent wssociation whith s o distinet species for the gum production,
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TWO NEW SPECIES OF THE
GENUS COUSINIA FROM IRAN

S.hH. D.M\'AI}I*, F.ATTAR and M. ESKANDARI

lmminn Reseach Instinte of Plant Prowection, Tebrn and
University of Tehrun, Tehran: Iran

Abstract

Twor new species of Coustnia, C. tavhadensiy and C khorasanica, collected
from Khorasan province 1o eastern lran are described, mopped and illostmted.
C tavhadensi can ool be exactly assigned to any of the known sections. whereas,
C khovasanicn belongs w seet feocanfes Bunge due 1o its morpholoficad churocters

diseussed in the puper.
Key word: Cousini . Asiemecae, Khorasan, Tun

Introduction

The farmily Asteracene with 1535 geoem and 23000 species s one of the
largest famifies of angosperms (BREMER  1994) and 15 consudered by most
taxonommst the highest 1o the seale of evolution, The fumily is divided o several
mbes. which wre often arranged nto three  subfamifies;  Barnodesiotdeae,

Cichonoideae and Asterowdeae (BREMER (994,

o« Comespond g w hor
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The genns Cousinig Cas< belongs 1o the Avctivm group tribe Carduene
shutrile Corduinae (HAFENER 2002, SUSANNA o af 2003), The e Ievision
classified 11 mio thee subgenern; Cyoaroides, Hypacanthodes and  Cousinia,
including 50 sections (TSCHERNEVA 1988 4, b,

ln lrun, Comstria s represented by more thian 240 species, gronped into 50
sevtions (RECHINGER 1972, 1979, GHAHREMAN, IRANSHAHR ind ATTAR
1999, ATTAR & GHAHREMAN 2000, ATTAR & GHAHREMAN N2, ATTAR,
GHAHREMAN & ASSADL (00, 2001, MEHREGAN, ASSADI & ATTAR 2003
DIAVADL & ATTAR 20035), w, after genus Astermgalus L., Conyinge bk the largesl
eenus in Irin,

Adcording 1o RECHINGER (1986), Consine is unigue in the diversificition
of afl parts aml definitely unigue in the restricted distributionad areg complired with
high number of species. Alier Senecio with ¢, 1500 species und VYeronica with
. LN species, Copsimia, with ¢, 662 species, is the thind lireest genus in
Adternceue (RECHINGER [1986), Out of these, 379 species wre endemic within the
Flory Iranicy drey, e the mouniainous parts of the lrano-Tumeian region (ulthough,
uecording o the last studies the number of species s cu, 70 and the aumber of
endemics i abont 3900 As the plunt geogmphical relutionships between the “Flora
lrunica” dren and the “centnil Asia mountain provinees™ dre much stronger thin
those helween the Trantun and Tuwmian secton of the Tone-Tunioin fom,
RECHINGER (1986) proposes the phytogeogruphically division ol the lmno-
Turunion Region into o Tumniun (Acalo-Caspian), compurptively poor in species
and endemics, und un lnno-Tukesumiin Region, which is nch in endemics at
eenene, specific and infruspecific levels. Therefore, it cun be considered as in
important center of crgin and conservation of pulaeo-xeromomphic mountain foras,

According 1o KNAPP (1987, in the western part of Cousipn's distibution,
like in the eastern. four centers of diversity, but less well developed. can be
distinguished; Koptedagh (66 species in Lrun, 33 in Tukmenia), Ethurz (66 species),
the northern part of Zihgros (44 species) und Aserbaijun (36 species). In Khorasan,
TY species hus been Hsted, of which the greater part is concentruted in the mountoin
grey of Kopetdagh (RECHINGER 1972, 1979) Here. the number of species

decrense s sharply wiwinds the west, Tummian lowkands dnd central deseds of lun
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This paper is on the basis of o feld trip w the poorly investigaled areds of
Ehomsun province in June 2006, In this wp many species were collected, bur
among them pwo pew species have been collected in only one locality in the eas
(howndray areg between lran und Afghanistan) and noch (houndary drea belween
e anel Turkmanestin) of Khorisan province mespectively (Figo 1), Initial atternpts
ter nume them wsing Flom Leinica (RECHINGER 1972, 1979) und Flom of the USSR
(CHERNEVA' |997), were not successful. Afler more stdying in detsil, it was

voncluded that they ure new species o science,

Fig. 1. Distribution of the two new species of Consina,
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Cousinta taybadensiy Djavadi & Attar, sp. nova (Figs 24
Type: lran, Khormsan province, Khaf o Taybad, 45 km o Taybad, |40 m, 3 June
2004, Dyavacli. Bskondari & Tocubi, IRAN 43543 (holotypus TRAN).
Suffrutivost-cuespitosd, perennis, Caulis 8- 18 cm altus, hreviter ramosis,
foliatns, who-ehumens, eliber, Folid condees, ompommo spinosd, sinwio-lobat,
elabi, vivida: folin boasalio et couling inferiom ellipticy 2-4 x 1L.5-2 ¢m, petiolui,
petiohy wegue 2 oem lopgo suffulin,  bast trascota: folin couling  trinngulicia
225 1 15-2 em, gessiling non decurrentin, bast subcordata, £ punculiim; nervitura
centmlin glbe, prominens, Capituly plus mingsve 33 flora, spinis inclusis 152 em
fomga, 15 em latn, brevier pedunculotn, ad summoes mmes solitari, involsenm
absgue spinis ¢ Y mm longum, oblongum, supr indistinete constrictum, indistincte
ariineosum vel glabmm; phylla plus minusye 40, 8- senuta; phylly exteriory et
intermedin linciro, basi appressy, superoe in spinum patlom, rore apice reflexo-
hamatam abeuntin; phylly infdmo rechic purpured, Groneesiy acumindty, mlmpine
selriosg, quum intermedin fongion,. Receptueuhi setue lueves, Comlla purpurea.
[Smm longw, tobo Gmm, limbo 9 mm, lbeiniis 3mm longis. Anthemmm wbus
purputiscens, sluber, Achienin muturg igooty, vensimiliter gtrobrimned, pyrumidan,
Prast it new .

Perennial, suffruticoss, cuespitose. Stem 8-18¢m tll, shortly brinched, leufy,
ivory white, glubrous Leaves coriuceous, triangulur or ablong all spiny. sinuite-
lohed, globrows, deep green, basal dnd lower stem leaves 2-4 x | 5-2 cm, with 2 em
fong petiole, truncuke ut the base. stem legves 2-2.5 x 152 om, sessile. non
decurrent, subcordate or auriculite at huse: midnb thick, ivory white, prominent

Head wolitary, more or less 35-flowened, inclusing spines 135-2 1 1.5 em in diam,,
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(A} Hobin (8B Flower, (C0 Iovolucral brocts,
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shortly peduncled; involucre without spines Ymm long. oblong, constricted uhove,
indistinetly amchooid vel glabrous: bracts more or less 40, 8-seriule, outers and
medinns lineur, appresse af base, attenuate oward apex into long reflexed or hamate
spines; muers and innermost braets erect, purple. srachnoid, acuminate, longer than
mediins. Recepticle brastles smooth, Corolld purple. |5 mm long, tulwe 6o, limb
Yrmim upd Jobes 3 mm long. Anther twbe purple, glibrous. Mitured dchens not seen,
but appurently deep brown, pyramidite, utienwiie towirds base.

Consimia tavhadensis can not he exactly asigned to any of the known
sections, Althoughil seems o be belomg o sect Stenpcephaloe Bunge . hut, it
differs from ol members of sect Stenocephalae Bunge by the fimited oumber of
capitules, the lurger size of cicitule and the more high number of flowers per
capititle.

Figs 3 & 42 Cowsinia ravhadensiv in noture,

Cousinia khorasanica Djavadi & Attar, sp. nova (Fig. 5)
Type - Iran, Khorasan province, Dargaz to Emom-Gholi, Rahman-Gholi-Baig,
LG50m, 8 June 2006, Djuvidi, Eskanduri & Torubi, [RAN 43544 (holotypus IRAN),
Perennes, Cunbs 2022 ¢m longus, erectus, Jeviter amchnoideus, vulde
glibrescens, foliatus, 1 medio fere furcito-mmosus, polyeephalus, Folw omoin
tenuiter connces, discolona, suprm vindin, valde ghibrescentin vel ommn globr,
lucida, subtus appresse  lbo-aripeosa-lomentosa, nerviturh  pennito-reticubit,
diingue prominens. nervis m spings morgioidles alterntim breviores et longiores
excurentibus, apice longius spimosa; ol busalin 7-8 x 3.5 om, sessilin, non
decurentia, anwito-lobutn, obo terminudi apice molunduty, murgine spinosg-dentit,
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luterulibus quinguelobatis, ovito-date Lineeolats, lobis in spinam lerminalem fere
longam excurrentibis, murgine spinoso-dentati; folia canling inferdorg ¢ 5 x 3 cm,
sessilian., = oblongi, spinoso-denbita; folia couliml saperion sessilia, bisi rotandat-
cordutis, de uminaty, margine spinoso-<dentata; (ol summa decrescentia, o capitudis
rermoli. Capituly singular, termimalit, spinis incluss ¢ 2.5 em dimetro, muliflos;
involucrum ubsque spinis ¢, 15 cm, ovatum, busi rotndatum, superne constrictim,
arineosum; lnvolued: phviln numensos, mulisennin, conocey, lanceolim, ¢ busi
appresse sensim in spinum termingdemn vilnemnptem 5 omme fongum aienmit,
recurvii, eximu virestentiin lateraliter utringue spinis 2 hrevioribus proedit phylla
inmermedin lanceoluin = 5 mm e sensim i apeem acutim; phylla intima
prominentin, scunosa, lHpear-lanceokin, sinsim  acominnly, supeme  purpiimeo-
violucey, aruneosy. Receptaculi sete leaves, Comolla palide msei e, 22 mm longu,
tubo 9.5 mm, locinis £ 3 mm longis. Antherurum tibus rosens, gliber. Achaenia
il ignoin

Perenninl. Steem 20-22 cm high, upright, stightly arachnoid, globrecens, leafy,
divuricate-furcute-pranched almost in upper hall, brunches one-headed, Legves
leather-Tike. prickly along edge. preen and shightly wachnod ghove, mostly turning
elabrous,  gppressed-whitetomentose  beneath,  pervation  pinoale-reicubie,
prominent on both surfuces, nerves in dong and short margingd spines excurrent,
terminyl spine long; botiom leaves 7-8 cm long, 3.5 em wide, sessil, Iyne-shaped,
upicul segment wunded, prckly-toothed dlong murgin, lleml sepments 3 piirs in
number, ovil-broad linceokte, shurp-pointed-prickly ut upes, fine-prickly-toothed at
elrzing lower cauline leaves ¢ 5 cm long, 3 ¢ wide, sessile, £ oblong; middle
caulin leaves sessile, cordute at the bise, dentate-spinose ut murgin, extended in
prickle at apex; uppermost leuves = diminished, Heads ovate, ¢ 1.5 cm wide
{excluding spines), . 25 em wide (including spines), 22 mm long, wuchnoid.
lovolucral bricts numerous, legther-like, close-appressed at bise, sickle-<haped-
curved, spine-sharp-pointed, £ 5 mm long; externdl ones erminited in 5 mm spine,
with 1-2 spinules wlong murging middle ofes £ 5 mim wide 4l the buse; inner ones
+ sedrfous, limeeolite, sharp-pointed o thin spines.  purple-coloured,  densely
drinecse-pubescent mosty dlong mrgins. Reccepticle’s brstles smooth, Crollis

pule pink,
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Fig 5. Cousinia khorisanica: (A) Habit, (BY External involueml braet, (C) Flower,

(D Achene.
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¢ 22 mm o dong, ke 9.5 mm, lobes ¢ 3 mm looe Anther tbe purple, glabrows,
Achres {nbiare ) nol seen.

Cousinig. khorgsanics  belongs 1o section leiocuules Bunge, The mosi
inportunt morphological characters of this section are as follow:

Perennial with woody polyvee phulous mootsiocks or undershrubs, Stem <hon
ur long, glibr or later glubrescent, bronched in upperpiet, hmnches one-headed.
Buasal leaves shon-petioled. stem leaves sessile, not decurrent, uppermost legves
diminished. Capitnlum solitary, erminally, numerons or scunty, small or medinm
size. Hewds spherical-ovate; involueml bmets from ovate base shurp-pointed in
robust, urched-unbent or almost upright, long or shor spines, Flowers vellow or
whitish, Achenes inversely ovoid or inversely pyrimidal, longitdinnlly sirioe,
tethed ubove.

Conyinia khorasanica s reluted o C antonowii C. Winkl and C. affiniy

Schrenk. The three species are compired in Table |

Tuhle |, Differences between Conxinte khomsanics, Cantonowii und C affinis

_ Specles
Clamclers

. khorasanica L. antonowii

C. affinis

perenniul With undershruls with  perennial with

Furm of phiat

Heuds

Cuapitulum size
(excluding spines)
Number of

imviluenl bracts
Extemnal hracts

Number of flowers
per capitidy

Corollas

single stem
aphe eyl

15-18 mm wide

TILTRETUHAS

with -2 spinules

along murgin

£ 50

pale pik

MY slems

ovoidl

8 mm wide

-5

wathout spintles

+25

light crenm or

whitish

single stem

spheeul

L8-200 mm wide

T TS

without spinules

AUIMEros

patle yellow or
whitish
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PHYLOGENETIC STATUS OF OREOPHYSA
MICROPHYLLA (FABACEAE-GALEGEAE)
BASED ON nrDNA (ITS REGION) AND cpDNA
(trnL, INTRON/trnL-trnF INTERGENIC SPACER)
SEQUENCES

S KAZEMPOUR OSALOO |, M. KAZEMI NOOREINI,
AA MAASSOUMI and E. RASTEGAR POUYANI

Tarbiut Modurres University, Tehrin, Research Institute of Forests & Runpelands,
Tehrun dnd Tarbiot Moallem University, Sabzevar, lran

Abstract

This study pepresents maleculir phylogenetic stutus of the monotypic venis
(heapliysa on the busis of nuclear ribosomod DNA internal ransedbed spucers dnd
588 region equences (nrDNA ITS) and the cpDNA el intron und tml-frnP
inlergenic spucer sequences (cpDNA rnl-F) for the first time. A total of 23 gnd 21
tngroup wxg and two Coragong species gs outgroups, all belonging o the mbe
Gulegese, were unalyred for oDNA ITS and ocpDNA iml/F wequences,
respectively, The mesulis of phylogenetic unulvies of enth dafnset sepanitely and in
combinution, using  muximum  pursimony method,  revealed  thut Oreophivs
microphvila s o member of Colueoid chude und in turn pested among twof'three
sympled Coltitea species gs allied with C. persice, Bised on these datn, Oreophivs

microphvila wos synonymized with Cofuted (secl Chieoplivaa) taphvllo.

* Coresipomding dan b
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Introduction

BROWICZ (1963) 10 4 short article. reviewed the bixonomic history of the
enigmitic monotypic genus Oreoplivsa (Bunge ex Boiss) Bomm. Based on o
hetbunum specimen (Awber-Eloy s, Greophysa microphvlla (Jaub, & Spuch)
Browice, wis first described and pliced in Sphacrophvee DT oas 8 microphylla
Juib, & Spach UAUBERT & SPACH 1843, vited in BROWICZ 1963}, because of
its superfcial similaty insuffruticose growth and shape and size of it fruits, Then,
o the basis of o hedbirum specimens (Kobsehy 292 and Bunge =00, it wos
included inthe genus Cofurew L. s 0 new species, C. friphvlla Bunge ex Boiss, und
wils estublished o monolypic sect. Oveoplivie Bunge ex Boiss for this species
(BOISSIER 1872}, BORNMULLER ( 1905) elevited this taxon from the sectionil 1o
genenc mok bs Chveaphusa tiphylla (Bunge ex Boiss ) Bomm. withoul examining
the type specimen of Sphacrophyvsa microphvll.

Some 60 years luter, BROWICZ (1963) mwvised seveml specimens of the
species, keeping it at the geveric level in sgreement with BORNMULLER (1905),
and introducing  Orveoplivia microphyllo s o onew combination based on the type
specimen of Sphacrophvie microplivlla, This species s similor b Coflittea in sonwe
featres, including the shape of the sivle, bent on top und densely hairy beneath
stigmue und the presence of typical swellings ut the buse of the stundurd. These were
the basic chimelers thit BOISSIER (18720 used to refer the species o Coluten.
It, however, differs from ull species of thut genus in o number of chumeters such as:
vondensed suffruticose groawth, co 50 cm long, subdichulomous branches of the
shools, considerable length of intemodes, mostly trifolinte fegves, -2 flowered
inflome seences, broud obovate-ablong wings, (20 4 (6) ovules and proad influted
pyriform pods, Plunts of & microphviio we exclosively found in northern Trun, in
the centrl Elburs moumtdins (area close to north of Tehmny at VON-2300 m.

BROWICZ (1963) hypothesized thil, this species hus affinity with Colutea,
hivivever. oo informuation is availible on the phylogenetic stutus of Orveopfrvsa excepl
for on wssumed speculution by LOCK & SCHRIER (2005) based on penernd
miolecular phylgenetic trees depicted in “The Legumes of The World”™. The present
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study s the first repart about phylogenetie status of this txon using aedNA intermal
thinscibed spacer and 5885 region (ADNA ITS) and cpDNA rml intron and
tml-rmb intergenic spacer there abbrevidted as cpDNA oal-F) sequence duty.

Malterials and Methods

Tolul genomic DNA wils extructed from diied leaves of individonl plants by
modified 2X CTAB procedure of DOYLE & DOYLE (19587), The complete nrDNA
ITS waus amplified using primers [TS54 and 1TSS of WHITE e al. (19900, The
cpDNA  tml-F region wias amplified wsing primers til-cooand smlf of
TABERLET et wf. (1991}, Purified PCR products were then used in the ¢ycle
sequencing repctions using the sume primers of orDNA TS and of cpDNA tmlL-F.

nrDNA ITS and cpDNA tral-F sequences for Oreophysa microphyvila,
nDNA TS fur Bisermila pelecinuy L. und ¢pDNA pral-F for six vther tixa were
newly generated and the wemoinders were obtained from GenBank (see Tuble 1),

Phylogenetic anulyses were performed on the uligned diw mutrices both
sepurately (25 and 23 species for orDNA ITS and cpDNA ral-F. recpectively)
und in combinution (23 species) using moximum passimony method (MP) as
implemented in the version 4,0b10 of PAUP (SWORSORD 2002) on o Mucintosh
commputer. The heunstic search was selected wsing 100 replications of rindom
wddition sequence and TBR branch-<wapping with MulTrees on and skeepest descent
off. Boolswap values (FELSENSTEIN [955) with 100 replications were caloubured
using the hewristic <elrch option, Simple sequence addition and TBR bmoch
swapping  To o root the trees, 1w species of Caragang were sed as oulgroups
wecording to WOICIECHOWSKL ef af. (1999) and KAZEMPOUR OSALOO «f al
(2003, 2005).
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Table L. Species included in the present neDNA ITS and ¢pDN AgnL-F phylogenetic analyses

GenBank Accession No.

Species DMNA source (location, youcher)® nrDNA T'ES epDNA rnlL-F
Astragalus adyurgens Pullus China: USDA 462310, W & S 267 AFI21674 AF 126950
A asterioy Hohen. Lt Runenurk & Mozl 30957 (TARD ABOS1O(7 -
A asterias Hoheno Moroceo; USDA S1469 1, W & S 169 - AF 126984
A echinaiey Murriy Moroceo: Podlech 46718 (TARL) ABOS1U3S AB2RT4LLT
A arizonicus AL Gy USA: Sunderson Y685 AF 1216590 AF126973
A boetions L. Lnun: Muass, & Abou. 519449 (TARI) ABDS1UAT AF 126982
A canadensis L. W& S 302 Usodun-7 AF 126081
A wmbefary Bunge USA: Purker B8-78 (COLO) AF 121683 AF 126088
Bisermula pelecinuy L. Awstmbiy (adventive): USDA [R62R4. W & S 204 - AF 126995
(syn. Asrragalus pelecimes (L) Bumeby
Bisermula pelecinuy L. Muoroceo: Podlech 44780 AB2ETAO" -
Caraguna arborescens Lam. Former USSR: USDA 310390 L1798 AF 1270402
Caragona grandifionn (MB,) DC. L Assudi & Shahsavart 65834 ('TARL) ABOS1005 ABIET427
Chesnevi astragaling Jaub. & Spach. Inin: Assudi & Muass, 53503 (TARI) ABOS1006 ABIRT413°
Charmichaefio williams i Kirk New Zeulund: Sunderson 1550) LIS052(-1 AF 127000
Clianifues punicens (G, Don) Lindley New Zedland: T & M 7 140 | Liston, 960, OSC) LIO&N-] AF 126995
Ciltest (irhnrz.tcﬂ?,i L. Former USSR USDA 369222 Wk § 46 LSeiHig-10 AF 126993
Colutes ixtria Miller DELEP BOO3HS LIn0S44 -5 -
Colutea persici Bioss., Irin: Foroughi 17434 (TARL) ABOS1L07 AB2RT4 147
Lesyerta herbacen D S. Africa: W & S299 AF121752 AF 126097
Orecphysa micropfiplla (Janb, & Spach) Browicz  Ioan: Forought eral, 12312 {TARID) AB2§7410" AB2E7415°
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Chevtrapis aucheri Bioss. Iran: Muass. 55104 (TARI) ABOS1908 AB2ET4I6"
Chovtropis famberrii Pursh AZ, Coconino Cor Wojetechowski 155 AF121753 AF1269491]
Poullechiella vogelit subsp, fatimensis (Chioy,) Lran: Muozaf, e o, 39103 (TARL) ABDS1911 AB257417"°

Muassoumi & Kuzempur Osudoo | = Astragalis
vargefii subsp farimensiy (Chiov.) Maire]

Sphaevophysa salvila (Pollus) DO Asin (ndnetive): Yoder-Williams T8-120A-] (RENO)Y) B60 -2 AF126006
Smirnowra mrkestanag Bee, Former USSR anomymows (A BI218-9 .

Sutherlandia frutescens L Mexico: W & S 266 B0516-7 AF126904
Swainsona prevostvlis (DC ) Bukh, £ Amsmba: DLEG Y0085, W & § 296 LISBIKIT -4 AF126990

* Abbreviations wied in DNA solrve: A, Armold Arboretum/ Griy Herbarium, Huarvard University, Cumbridge; Abou,, Abouhgmezeh;
ARIZ. University of Anzona Herburivm, Tocson; COLO, University of Colorado Herborinm, Boulder; DELEP/ DLEG, Desert Legume
Program  (University of Arizong). Tucson, AZ: Muaoass, Manssouni: Mozaf. Mozaffurmn: RENO: University. of Nevados W & 8,
Waojtiechowski and Sanderson; TARL, Herburium of the Research Inditute of Forests & Rangelunds, Tehran, run; USDA, ULS, Depuartment of
Apnculiure, Plant Introduction Station.

" Pull leneth nrDNA TTS -5 85-1TS2 vegion for these taxy wene sequenced di the present work.

“Full Tength epDNA L intron; frnLexon 3, and trnl-tmF intergenic spacer for thise txa were sequenced ar the present work.
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The kength of wDdNA TS wise variable from 4300 buse pairs (bp) in
Sphaerophysa salspla (Pallas) DC. (withowr having 5.85 sene) o 613 bp i
Chesne ya astragaling Junh, & Spach, and in Oeopfivia microplylla was 602 T,
The aligned nrDNA LTS dutisel comprised 642 nicleotide sites, of which 131 sites
wete parsimony informative. MP analysis of the dataset resulied in 41 equully most
parstmonions  trees Raving o length (L)=324 sieps and o consistency  index
(Cl=0.605 uid o retention index RO=0.721 (excluding uninformutive chureters),
The strict consensus tree of these 41 trdes with accompanying bootstrup values is
presented in Fig. 1. In this tee, Chevneva astragaling is sisler to o polytomic
assembluge. the so-ailled “Astrugalenn clide” [vee SANDERSON & LISTON
(1995), WOICIECHOWSK] o al (1999), WOICIECHOWSEKI] (2005)], of eighl
lineupes from Astragafus wmbelloms Bunge 1w o well sopponed (945 hootstrup
vidue) tichutomie clude of Smimowia turkextanica Bunge through Coluteq pervica
Boiss, Within this clide, Oreoplivsa micropfivila s oested among three sampled
Corliten species us moderately (74 %) united with C pervica,

The leppth of cpDNA L inwon wvaned from 428 bp in Swainsona
prerostylis (DC) Bukh. [ 1o 551 bp in Astragaluy adsurgens Pallis, ind the length
of teml-tmF intergenic spucer varied from 99 bp in Podlechielln vogelii subsp.
Sfatimenyiy (Chiv. ) Magssoumi & Korempour Osualoo 1o 369 bp in Caraeane
grandiflora (IMB.) DU In the case of Oreoplivsa microplivila, the length of tml
intron and the intergenic spacer were SOY bp dnd 107 bp., respectively. The uligned
cpDNA pml-F dotiset comprised of 990 pucleotide sites, of which 61 were
parsimony infommative, MP analysis of this dotaser resulted in 5466 equally mod
parsimonions trees with 97 sieps (Cl=0.773, RI=0.845), The sinct consensis tree of
these 8466 trées with accompunyving boolstap values & presented in Fig. 2. 1n the
cpDNA tree, Chesneya ustragaling & sister w “Astrngalean clade™ composed of
three smaber clades including o monophyletic Chevtvopds, the Biverenfo-Astragaliy
s, sir, clude and the so-called "Coluteoid clade™ [WOICIECHOWSK] e al. {1999},
WOICIECHOWSKL (2005), and KAZEMPOLUR OSALOO ef af. {2003, 20053).
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Fig. 1. Strict consensus tree of 41 most parsimoniowns  trees resolting  from
phylogenetic analysis of 25 odNA TS sequences (Length=324 sieps, Cl=0.6{03.,
RI=0.721 ). Numbers gbove hrunches ure bootstnp values for 100 replicate analyses;
vilues < S0% are not indiculed.

Within this *Coluteotd ¢lade”, Oreopfivsg foms a tnchotomy with © persica
and C. arborescens L, a8 supported moderutely (7450, In sl intron sequences,
(. microphyila 1s chincterized by a single nuclotide: site und 0 5 base puar indel, os
autapomorphie churmeter stittes, The combined nrDINA TS cpDNA pal-F datuset
composed of 1632 pucteotide sites, of which 189 sites were pursimony momnative,
MP unulysts of the dutuset resulted in 3 equully most porsimonious trees of 408 sieps
with a Cl=0645 and an Rl=0.743. The stnet consensus tree of Lthese thres trees with
accompunying bootstrup vitdues 1s presented m Fig, 3 The strict consensus tree of
the combined duta like that of both nrDNA TS and cpDINA prrl-F data show thut,

Chesneya astragaling 1s ggain sister 0 “Astrigulenn clade™,
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Fig. 2. Sict consensus ree of 8460 most pursimoniouns wées resulting  from

phylogenetic  anulysis of 23 fml-F sequences (Length=Y%7 sieps, Cl=0.773,
R1=0.845). Numbers ghove brunches ure bootstnp values for 100 replicate analyses;
villwes < S0% are not indiculed.

This clide is composed of two wedkly supported subelides including
Onvtropis- Bisermla-Astragalus s, sir. assemblage and “Coluteoid clide”, However,
Creophysa furms o strongly supported (98%) subclidde with Colutea pe rises, and for

them O arborescens is wxister lxon, being nested nll within the *Colueoid clode®™.

Discussion

As mentioned ahove. the resulting phylogenetic  trees revedled  that,
Cheopliysa microphylla 35 0 member of the Coluteoid clode und in tum nested
among sumpled Coluted species as well allied with O persica (see Fig, 30,
Orreapliyye micropfylin, due o its specidized morphological features (us poted in
the intnddoction), was tedted an isolited wxon in the tibe Golegeae (BROWICE
963, 1984, POLHILL 1981, GHAHREMAN D953,

(.21
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Fig. 3. Strict consensus of three most pusimonions tees resulting from phylogenetic
anulysis of 23 combined arDNA ITS-cpDNA tmlL-F sequences Tor Oveopfrvve and
reluted penern (Leggth=408 seps, Cl=0.645, RI=0.745). Numbers above brinches
dre hootstrap vidues for TO0 replicate analyses; valpes < 508 are not indicuted.

LOCK & SCHRIER (2005), hazed wpon moleculur phylogenetic annlyses
presented in WOJCIECHOW SKL et ad. (1999, 2000) and KAZEMPOUR OSALOG
er ol (2003), speculated that, Creoplivia i allied with the genern Coluten,
Smimowia, Eremosparton and Sphae ropfrove -withont exuaet relationship- within
“Colueoi! clode” of “Asragnlean clude”. Our moleculor dotn cleardy revealed that
Cheopliysae microphyfio & 0 member of *Coluteoid clade™ und solely allied with
Colwten (see alvo BROWICZ 1963) as positioned sister 1 O persica. The two
species, O microphyvflo wod C. persica, do shore only three spomorphic nucleotide
sites In combined dotpser und ench of them is Chumetedzed by @ single
wntapomorphic nucleotide site, sugpesting thut they are more recently diverged from

L COmImon gneesor,
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Taxenomic reatmenl
According to both neDNA ITS wred cpDINA el -enF phyligenies presented
here, the generie status of Oreopfrivsa s no longer efuble, snd thus we synonymized

it with Celreercs ey lla.

Coduten (secl. Oreoplvse Bunge ex Boiss.) triphyviln Bunge ex Boiss,, FL Or. 2 196

(1872,

Syn: Sphaerophysa miceophella b, & Spuch, HL PL Onent., 10 126, b, 64
(LH43)
Creoplysa triphvlls (Bunge ex Boiss ) Bomim., Bull. Herb. Boissher ser, 2, 5: 652
(195,
reoplive microplvife (loab. & Spach ) Browice, Kew Bull. 16 (33 493495
(193],
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USEFUL WILD ALLIUM SPECIES IN
NORTHERN IRAN

RM. FRITSCH , M. ABBASE and M. KEUSGEN

Leibniz-Institue of Plant Geneties & Letbmiz-Instnue of Plant Genetes &
Crop Plant Research, Gatersleben, Germany: aman Research Tnstine of Plam
Protection, Tehran, Iran and Philipps University Murburg, Institute of
Pharmuocennenl Chemstry, Marburg, Germany

Abstract

During Geld-work in seveml provinces of northern o, wild Alfiwm spectes
were collected and shown o the locyd population. Thews people were interviewed
dbout nume, wse, and mode of application of the plunts shown. All daty were
compiled in an electronie dabase, und the collected plunts were planted in g living
Alfinm collection in Tehran.

In torad, 18 wild species were reported 1o be psed as vesetable, spice, andfor
medicinal plants which belong o the subgenera Affinm (five species), Amerffinm
(one  species), Cepa (two  speciwes), Necwroscordum  (one  species),  and
Melgnocrommynm (nine species), Thirieen species were wepored o be nsed s
vegetable, sis species us medicinal plants, and five species us spices (muoltiple uses
of six species). Occwerende, bxonomic chameters, und specific use of all species

were discussaed,

key words: Allium, Uselul plunts, Veretable, Spiee, Medicinal plants, Wild plants,

Folk's nilmes
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Introduction

More than 90 wild Alfium species are known 1o ocour on the emitory of Iran
which belongs 1o the main centre of diversity of this genus (FRITSCH & FRIESEN
2H02), Though the cultivated species common onon and garfic pluy an eminent role
in the duly diev of Iramian people. also several wikd species are more or less
regularty sold on local markets (Fig. 1), This fact demonstrates that the knowledge
about the potential of wild species is still presenn among native population indicating
wsimitar sitwation like in Centml Asiun countries (KEUSGEN er al, 2006),

Unfortunately. the genus Affinm s axonomically complicated and the wild
species are difficadt W determine: Thus it s oo surprising that hitherts aviwlable
information uhout the use of wild Alfinen plints in lran given in the Persion lieniure
(ABBAST 2006) contuins incongnient and purtly contradictory date, The botanical

Fig, 1. "Sodkhe” (leaves of A ofl. jesdianum) offered at a small market in
Kermunshah;
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affifiatioon of these dutn ecannot be verified becavse voucher photographs or
herimum specimens of the investigated plunts were nol preserved,

Therefore, o research project funded by VefbowoagenStifteng  (Hannover,
Germany ) wis inttiated for collecting new duti, which follows another strategy o

FHINIMIEZE @Tur sourees,

Materials and Methods

Information was  swmed durng joined research missons with  lranian
cooperation partners 10 2004 2605, and 2006, In the areas of interest. at first Allium
plants were collected mthe natore and then shown e the native population of this
regon. Alermtively, active plant collectors were interviewed concerning Afl e
species present ol a speeific site. Becanse of strict ethnologeal rles, ooly mule
persons were asked, bul these often showed plant matenal w further members of the
family, also female persons. People were interviewed 1o their native language asking
about the local name and whether they are using these plants, and if so; which part 15
taken, for what purpose. and how is 1t prepared and stored. Results were not related
tor the age of mierviewed persons, but o most cases they had an age of abour 5100 10
60 years. Afterwards, the presented plant maieral was transferred W the hving
Affinm collection 1o Tehran (on the rerntory of lranian Research nstiiuee of Plant
Prowecuon; curmor: Dr. Mo Abbasy for further cultivation,  documenmanon, and
txonome deermmation. I sufficient plants could be collected. also voucher
specimens of the aceessions were deposited o the herbarinm (IRAN), Duplicates of
some  accessions were alsoo ransferred 1o the Toxonomie  Aflinm Reference
Collection of the Leibniz-losttue of Plant Genenes and Crop Plant Research (IPK).
Guatersleben, Germany, 10 be re-determined if necessary, All dow eoncerming
coltecting. cultivation, wnd guestioning the notive popualation were assembled inoun

clectrome datnbuse,
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Results and Diseussion

General results

We were able to state thar considerable amounts of knowledge uboar use of
indigenous wild Alfium species exist among Iranian people, On the morkets of many
towrs; 0 spring and early summer green grocers are regtlody selfing: Affinm plants
or plant pans collected 1o the wild (Fig. 20 In Sanandag. o speculized shop 1s
offerig excluavely planis collected innatre (Fig. 3). Also along moin moads, wild
Affinm species were frequently offered for sale (Fig. 4). Often the selters were able
o exploin broadly the possibilines to use these plaos displaying o compre hensive
specialist's knowledge. Others Knew only thut this plant purt s psed os o medicine or
ws pondiment for special dishes. Severnl mierviewed people stuted that some species
wre nol generatly nsed but by certain fumiles or groups only,

In some cases, the mterviewed people did not koow at all the plonts shown, or
knew simiply that this plunt as edible becavse other persons have colleeted i for

consumptiin. In other cases, such Kind of answers muy onby reflect the mdividunl

Fig, 2. Plunt purts collected from the nuture ure Offered in Ravansir

92
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levels of education and knowledpe. On the other hund, o srudual loss of puditional
knowled ge aboun weelul wild plants like in other conntries must also be stated for the
lran, Therefore further efforts should be done in order o conserve siill existing
koowled ge by appropristely documented scientific inve stigations,

The results of the resuwrch missions are shown in Table |, Dot of wild
Allinm tixa unknown to the questionied persons or chursterized as "not wsed” were

not included.,

= L e

Fig. 3, Special shop for plunts collecied in the nature in Sunadaj

Accession numbers mwier o the living Alfinm collection in Tehmn In 2004,
ety of Muzandarun and Khorisan Provinces were visited (accession numbers up 1o
HXAG), i 2005 pads of Zanjan, Gilun and E. Azarbaijun Provinces (accession
pumbers up to 6T and i 2006, Hamadun, Kermanshah and Kordestun Provinces

(higher accession numbe s,
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Fig. < Seller of "Mu Sie™ at the roadside near Assadobad.

Taxonomic affiliation of Lhe species
L. suby. Alfiwm
L1 sect. Allium
Allivem atroviolocenm Boiss,
Thes species is widely dismbuted over nearly all provinces of lran. [t is a
very common species of dry meadows and coltivated arens where i is sometimes 4

serious weed. Like other species, it is used for the wruditional dish " Aash”.

a4
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Altfwm franicum (Wendetbo) Wendelho

This plant is also i very common spectes in nothern Trun but prows mainly at
sieep and stony slopes. Fomerly  ixonomists treated it us o subspecies of
A ampeloprasem o which also the cultivated vegetables Turweh, Leek and Buorat
Belong (FRITSCH & FRIESEN 2002), Indeed, A jranicum is similur in terms of
plint morphology and wste. The whole plant or at least the feaves are cooked 1 a
vegetable und ased for the tuditional dish " Aash®. It helongs 1o the most oflen wsed
wild Allinm species in the investiguted urea bearing severul numes (see Table 1).
Special medicingd properties of this species (increising of iron level in blood ) were

unly once reported uid need verfication,

Alfinm subvineale Wendelbo

Unlike most other wild Affinm species it is growing in wel meadows, wet
field plots, and nlong ereeks where it oflen forms very dense putches. The plunis
multiply by side bulblets and by air bulblets which soon dmop down fom the
inflorescence and establish new plints close to the mother plant, The hubit of this
species is somewhat sitnilir o grosses but the numow: keaves are hollow: (ube-like)
with ruther thin tissoe. Nevenheless, this species bears o churacteristic nome and s
obwvicusly eaten as spice. In the wwn of Vun (E. Turkey) this species is also sold
wlong the streets for use s spice and gréen for dishes (RMF, own observation in

2H2), Appurently A sufvineale B not over-used in Irin.

Afftum sp. sect. Alfiwm

These plants hod semi-cylindrical, sofid leaver when collected, which is
churmeteristic for several species. Becamse the plunts did not fower after having been
plinted in the fiving Alfdem collection in Tehrin, o definite determination cunnot be

siven here, The plunts are weed for culinary purpose like several other species,

1.2 secl. Avalvea F.O, Khass,
Allinm fibrisum Repel
It & o oruther seooldl species with thin, cylindrical, wnd hollow ledves occurting

ut stony slopes of Bimlud and Koppeh Dagh mountan runges in Khomsun Provinee

a3
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and i neighbouring Tudemenistun, [t bewrs the same meme and has the syme bse g
A dranicren. Pechups it s moinly used us “Gller” when nol enough material of other
“Malil kuln" could be collected, snd seems not be endangered by overollecting in

L,

2, subg. Amerallivm Tranb sect, Briseiy (Salish.) Steln
Allinm parradoxmm (M. Bieh.) G, Don var. nommade Steurn

These plints are growing in wet brogd-leaved forests near the coast of
Caspian Sed and more mrely o wet purts of Koppeh Dugh imonmitdin rmnge of Toin
and Tudkmenistun, They grow only in the shadow in humuos-nch soil mostly in
notthern exposition. In Turkmenistun, this species is used 08 spice and fresh
vegetable in an identicol manner (ANDROSOV 19420, As far as we have seen
during our mission, the supplics of A paradocim seem miher restricted, and further
intense collection will endunger this wxon, MASSOUMI (2001) mentoned this
species o be wsed in Kermunshah Province which wos ceniinly mistuken for

A tipedale (e below).

Josubg. Cepa (Mill) Radic sect Cepa (MillL ) Prokh,
Afftum axarenve R.M. Fritsch et Mutin

This recently described taxon & o very local endemic resticied W the central
dreu of the Korgj valley over o distunce of gbout 25 km. At this locuiion, muny
thousands of bolting plants were seen in 2006, This species is very closely relaied o
vommmon oo, and especially the bulbs wre vsed inoun jdenticyl monner, Current

vollecting uctivities of the inhabitints of Asar village seem not to endimeer it

Alfinm oschaninit Q. Fedt,

This species is muinly distnbuted in Centrnl Asia with the most western
vutpost in the Binalud Mis. There it grows on mock termees und stony slopes (Fig, 53
Like A asgrense, it is also o close relutive of common onion and identically used.
This kind of wse is wlso reponed Tor Centrad Asip (KEUSGEN ef af. 2006), Over-use
in the pust could be the reason thut A oschanindi & et keost in the vicimty of

settlements in Lo,
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We were not able w find any memark in the Titerature mentioning the ability
of any wild relative of common onion (o catse cancer, Thus the information from
Binalud is new, and we cunnot decide whether it is troe. It could also be an
allegation in arder to prevent people from further collecting of this rare plant.

i o « a -1 | v 3 3 < =

Fig. 5. Allium oschaninii plunts growing on arocky slope of Akhliumad valle ¥.
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4. subg. Nectaroscordum (LindL) Asch. et Graehn.
Affivm tripedale Trauty,

Formerly this subgenns wis decepted at penenc level, bul meent moleculyr
investigations presenled more proof for luving evolved from inside the renus Affinm
(FRIESEN et af. 2005). This species grows in the mourtuine of Transcaucasil and
Zapros mouniain runge [PERSSON & WENDELBO 1979). The reporied use of this
plint fits best the English term "Nutraceuticul”, which means food with o speaific
phurmiceutical (henling or protective) effect. Addinonully, most members of the
genus Alfium huve specific lustelul properties becoming thus also powerful spices.
We gol informed thut the wse of this species & very populur, and supply cannol
always meet the demund, Probably the mutuenl supplies of A, trpedule we alreiuly
onvier-lised odgy,

Also leaves of un Evemurns species were sold in Sunnduj (Fig, 3) under the
fowal nume "pichak”. The shupe of these leaves is somewhat similar, but the tste
should be completely dilferent. Affium fongisepalten Berol, (syn, A, eriophyfium
Boiss.) may ulso be numed “Pichak™ (MASSCOUMT 2001 ),

5. suby. Melanocrommmyum (Wehb el Berth,) Rouy
5.1 sect. Acanthoprason Wendelbo
Afftum akaka 8. G, Gmel. ex Schult, ¢t Schult, B wf

This nume is wxonomically still somewhat uncleir, bot most often it is
applied for small browd-Teaved plants distributed in the mountaing of nothern Irin
and the adjucent Turkish and Transcuucastan territories, This wxon gmows on sunny
rocks and stony slopes,

Also AL alkafke s o "nutadentical” being used 48 o vegetable und spice with
medicinul propedies, Becuuse Turge gmonnts of these plunts wene offered (imd very
probably also sold) s Tehnm, we must issume that the nutural resources of this

species may be endingered by too much collecting already wdpy,

Allisim breviseapum Stapld
This endemic species grows only on stony aod geavelly slopes of M Alvand

massifl near Homadun, Tn this small area it is 4 rather ¢ommon species which is

198
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appareatly nolb moch collected for culinary purpose. We did pot see it o be sold at
parkels.

Allinm derderianum Regel

This is also un endemic species but from Alborz mountain runge where it
occupies stony and meky shopes and mck termees ol higher elevations, Ib also seems
to be not commonly wsed und is apparently ool endangered. The locul nome and use
is neady identical b thit of A, akaka; both species are possibly merged by some
people.

Affinm hpemanthordes Boiss. et Reuter

In the mounuuns of Hamodan, Kemanshah and Koodestn Provinees, iwis o
rather commam species growing ondry and often stony or weky shopes: We found o
special form of this species with dark brownish-purple flowers 1o the vicimity of
Hamadon which was mmed “mo sir” and used as spice ke A stpivatem desenbed
below, The typical form with pink flowers is used 1o the same way (MASSOUMI
20001 ).

Altivm kuhsarichense RM. Fritsch et Johurchi ined,

Again it 1= an endemic species morphologicully  somewhuat simibur to
A ghaka but occurnng only o the southern part of Binglud and in Sorkhe Kuh
mountinous runges on hot and dry rocky slopes. These plants are only mrely vsed

as vegetible but we do pot koow whether it is genemlly o rare species,

5.2 wol, Megaloprison Wendelbo
Altivam sp. aff. A, jesdianum Boiss, el Buhse

This weon differs by shining (not dudl) leaves, smooth (o basally ribbed)
sapes, and thick und soft (not thin und membrnows) bulb tnics from Lypical
A jexdipnum, The latter ocewrs on shady places among trees in the mowntains wes
of Yurd (Shr Kuh mowntin range), Ruther large amounts of "Sarkhe” are sold at
the murkels of Kermunshuh Province which were said o hive come from "the

meruntains”, However, diring own field-work only once we were able 1o find o few
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plants of this fcon in the muture among large perennils, Thus we must conelide
that the natural supplies e over-used currently,

"Sokhe" s muinly wsed  as ou medicing plunt In Cenvml  Asia,
A vosenbachianwm Regel und A rosenomem RM. Fritech are vsed as seneral tonie
in ¢ sinilar manner (KEUSGEN er al. 2006). Thewe species are closely reluted o
A jesdiamum, All these species secrele o red dye at beaf bises und wounded piirts
from which the nume "Sorkhe" could be deduced,

Allinm stipitatim Regel

In lrun, this species wis Tommerly momed A hietifolinm Boiss,, but both
noimes refer o one botwmcl species, The nome was given by Boissier somewhut
later dnd became thus o synonyme

This tuxon oceurs over wide puts of Central Asin and Iran where it occupie s
Toamy slopes and terraces with good soil, often in the shadow of blshes and trees,
Only the bulbs of A stpiramem e wsed o8 spice which was also ewlier reported
from Bukhtiari Provinee (FRITSCH 1996). In Central Asia. pickling of the voung
Bulbs in vineguras spice is the dominating use (KEUSGEN ef af. 2006), but in Irin

medicinnl use s much more in focus.

5.3 Sect Melanocrommuim Webh et Benth,
Affinm Kharputense Freyo et S, s, lay

I Trmn, this species 1s only reported o grew in Saral region io Kordesun near
Sunnday on dey meadows and sunny stopes. However, MASSOUMI (2001) reported
this species 10 be used for raditonud dishes also 1 Kermanshah Provinee. We were

not able W receive informution abow the amownt of plants consumed in Sarad region

54 seet, Psendoprason { Wendelbo) K. Persson et Wendelba
Affiym koefzii (Wendelbo) K Persson et Wendelbo

According to PERSSON & WENDELBO (19745 1t is a rather ture species
growing in the central purts of Fagros mowmntiadn range, During our feldwark we
were dhle to find this species at several ploces in Kermonshuh and Kordestian
Provinces, but whways o restricted number of specimens, The very specific use ol the

hulbs may have been merged by the informant with that of A sapitanmn,
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Tuble 1. Wild Allim species used by the locul population in nodhern Leun

Accession  Local [Preliminary ] Definite  Use Manner of application Province and location Remarks
LA scientific name or indication
1007 Tareh kahi A, ey (ML Bieb,) ool especinlly leaves and Maznndarin, Ciolestin Nationol. widely collected nnd sold m
€3, Don war. sl Tuibs used as fresh Park. Golzar valley MUrlets i mny [wns, price
Staum vepetnble 100 T per bundle
1023 A g haninil O, Fadr. foed e a5 vegetahle like Khopasan, Binalud mossit, sfopes bt sald by others w catse
cominon onbon of the valley ibove vill caicer
Akh Ll elose 1o waterfall
1632 Modalil bl [ A Frassbenn (Wendelbo) Rl whisle plant s eiten a Khorsan, Binalud mussif, valley
Wetndelbi) vepetuble N.E. of vill. Khanve Olya
1034 A buhsorkbense RM. fined lesves are used as Ko, Bl massif, witlley  ised vnly by some people,
Fritsch et Joharchi ined, vegetable N.E. of vill. Kharv.e Clya other do not
1036 Matil luhi A, fihrosom Ragel find whole plant is eaten s Khorasan, Binalud massif, valley
vepetnhle like A (ramicam NE of vill Kharyv-e Olya
1035 Fliyuze A asarense RN Fritsehl [l whole phuits aiul Telwon. Albonz runge, Korn)
fuchi et Malin especinlly the bulbs valley ca. | kim above vill Asam
e s for soups and
other dishes like common
onlaon
1073 Cielasgh [ Allfin spsecr, AlMuns] food leaves and voung sems,  Humudan, Alvand massif,

somethmes alyo bulbs ae
e bt o s ithonaal
avip-like dish "Aush”

M. shopes nei v il CGanjnmme
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1074 IKul

1075 Sir-
phaoratel

1076 Mu-sir

1081

1087 Alaf

1088 Talme

1089 ul,
Musir

| A b vt e i Stapt| fived

[A frmicun (Wendetho) ool
Wendelbo]

| spipsitation Regel|
Fauidl
(splee]

A arrovinlacewn Boiss|  food

| A sudevinen fe Wendelbo] fiod

| AL framicin (W ndelboy ol

Wendalba|

| A herenanthoidd iy Bolss,  food
et Heuter |

Melizine,

lesves i yomg stenms,
sometimes also hulbs are
1sed for a traditional
soupelike dish “Aagh"
Jeaves mnd youny stems.
stvmetites also bulhs we
used for a traditlonal
soyp-like dish "Aash”
Fresh (and possibly dried)
b uded apaiist pains
of hackboe, legs, and
feet, bialhs are ealen
picklecursd in vieepare o
chopped and mixed with
yozhurt

nused for the waditionsl
dish “Aush"

whals plant ks gaten in
dishes

whole plant bs eaten ke
vegetuble o fol soup

Haumadan, Alvund mussif,
N, stopes near vill. Ganjrumeh

Hamadan, Alvand mussif.
M slopes near vill Chanjme

Hamudan, sold at the market in
Humudan

Humadan, 5: side of Alvand
sk iE, villsme Oshitormn,
Hamzeh Khuin castel

Humdun, Alvand mpssit, valley
above villose Emam Zadeh Koh
e, 15 fom NOW. Hanod an
Humuddan, Alvind massif, valley
above village Enam Zadeh Kuh
e 15 hm NOW, Humslan

It anal fenves are liced Humadan, Alvand messif, slopes

and addead o yoghurt

near the road along Ekbatan Dam
¢ 15 lm S E Hamodn

said to have been brought from
Assmlubud,

it cansimed by the local

v puabat o South of Hamdin
i Elchtan Chan
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- Muesir

- Surnneh,
Sorkhe

- Pichak

e Sorkhe

L3 Sarkhe

114 Pichak

1110

115 Gitlakheh

| A siipttiatin Regel|

[ At tramr sp. nff.

AL jesdivmun Boiss. et
Buhse]

| AL trfpe e Trauty. |

| Alftint sp. aff.

A jesdlicomam Boiss, et
Bithse|

LAt trarr sp. nff.

AL jesdiannin Boiss ot
Huhse|

| A tripedale Trauty, |

A, koelzfl (Wendelbo) K
Persson el Wendelbo

| A khawrpritetstse Freyn
Sint.|

spice
medicine
el

fiwad,
inedicine

mied el
plai

medicimil
s

mied iciml
.

medicine

fivad

Dbt are shiced and dried,
later chopped and mixed
into yoghurt

fresh leaves are used as
eneral vomie, fresh salsd
Jnd mixed with yoghu
v s it i sinall pleces
wlded 1o opdinary dough
which is deep-fried in ail.
or as fresh salnd, said 1o
fmprove digestion aud ool
againd stomuch problemnsy
s o penerl ook wnd
against rheumatism

o o peneral woie and
gninst rheomutism

Meave s are cut sid added
1 opdinay dough which
I8 fried In ol

e bl £ coeloed wid
e dpain st skin diseasey

whole yutug plants
(wkhout scape) are eaten
as vegetabls

Kermmnshale, sold an the mocke
in Kenmanshah

Karmunshah, sold ar the marker
in Kenrnanshah

kermunshah, sokd o the mocket
b Kennunshaly

Kermnanchaly sioll at the market
in Kerend

Karmunshah, sold ar the marker
in Eslamy Abad

Rermunshal, sokd ot the maket
I Eslam Abad

Kemuanshole limestone massit
o8 Rk NCWL Nogivaesn 30 lom
NE. Kenmundsh

Kordestan, Eeritory of the Saeal
Agricitwal Station ¢ 30 km
N, Sanads) o Divandarreh

leaf bases and wounded parts
with red colbour. "si" means
“red",

people iy the villape Nojharn
il ot koo this plant

auicd 10y ve alyor wold a the local
markers
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135 Valuk
1136

1138

Tarel kuhi [ A ivasten | Wendelbo)

Vulak

| A derde el in Regel |

Wendelbo]

| A aaker Cimel, ex
Schult et Sehult, € o.d]

fivd

frsid oo

medicine

fevond el
imedicine

fresh leaves are waten as Telwan, Alborz mnge, Dizin pass  fnformastion given by aman

vegatable (cooked with — between Gojereh and Shemshak
rice) o as salad

fresh feaves weemen oy Pehran, Alborz range, ¢ 3 km
vegetuble (oooked with — belaw Dizin: pass to Shermshal
rica) or us sulad: use of

this plunt nerdases the

Iron Jevel of blood

voung o flowering plants Tehran, sold o the "Tajrish"

from Shemshak

information given by aman
froom Shemshak

Infloreseences wre picklad n

o enten ns vepetnble and murket In Tehean Shemitn, sukl - vinegar o nuke special splee
e applied agalnst to v been brought from Zanjan " Toshi
rheingitis i and other aken

ains
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ASPERULA OPPOSITIFOLIA SSP. RECHINGERI
(RUBIACEAE-RUBIEAE), A NEW TAXON FROM
N. KHORASAN PROVINCE, IRAN

F. 13H.e‘!nH.l-'!lil.l"'m'lg"!.If"ﬁ!|.|f"'Jl'.'..lg‘ll.lfl‘,al MLJOHARCHI and M. AYDANI
University of Tarbiat Moallem Tehrun and

Femdowsi University of Mushhad, Mashhad, lrun

Abstract

Asprermla oppositifolia ssp. vechingerd s desenbed (om Khorasun Province,
lran.  Asperila oppositfidie comprses six subspecies  muinly  diswibuted
E. Alvhunistan, Pakistan, and Middle Asia, Describing these mxg from Iran, shows
the extent of diversity of this species in Tran. Morphological evidence supports
txonomic position of these g in A oppositifofa, aod the subspecies appears o he

muost closely related wo subsp pse tgdo-cynanchicos Ehrend,
Key words: Aspernla oppositifolia, Iran, New rxon, Khorasin

Introduction
The genws Aspernle (Rubidcese-Rubiese) inclodes nearly 99 Eurasian

species. with concentration in Mediterranean ares (MABBERLEY 1997). Based on

# Conespond [ng wutho
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Floe leanicn (SCHONBECK-TEMESY & FHRENDORFER 2005), this senus
includes |5 species in Dranin platean. Bight species of Aspenda thrive in lran, five
of which are endemic (SCHONBECK-TEMESY & EHRENDORFER lc.).

Aspernla oppoesitifolia with «x subspecies is distributed o Alchanisiun,
Tudjikistan, Pakistan, NW, Himalay, Tian Shan and Pamir-Alyj (SCHONBECK-
TEMESY & EHRENDORFER L),

I this study, o new subspecies of Aspemls oppositifilia i deseribed from
Khomsan Provioce (NE lrun). The species belongs W the sect Oppositifolioe
Shishk. ex Schinh.-Tem. This section muinly chimeterized by its subfmiicose w
chumdephytic, polycormic growth fomn with strong twp oot (but sever with
rhizomic stolons), opposite leuves only rarely with stipules), 4-lobed corollus, the
glabrouse stigmata und the = truncite ovines und mencurps. This section belongs to
the OientnlToraniin and W, Himalayan  (orstic element  (SCHONBECK-
TEMESY & EHRENDORFER 2003),

Asperuln opposifolin Regel & Schmalh. subspe rechingerd F. Ghohremuni.,
Johurchi & Aydani subsp. novi (Figs 1 & 2)

Type: loin: Khorusin Province, W, Bojnord, Ala-dugh Mb, Konimokhior Vol
F7° 23N, 567 46" E 210 m., 20062004, Mohammibdress Joharchi and Miganeh
Aydunt 35596 (hololy pe FUMH; isulype FUMH, FAR).

Plint perennis, = plindulos-pupilose, vel fere glubre. Coulis 1330 cm
fongue, Folin plerumgue linedria, 5.0-20 mm loney, 0.5-1.5 mm i Inflorescentin
cylindricy vel corymbiformis, fuxa vel subluxy, Flores pedicellis usgue 11,0 mm
longis vel wessiles. Corlla rosea vel rubra, 3.5-7.0 mim longa. twho lobo breviora vel
eo subueguuns, Tubi L5300 mm longt; lobi 2540 mm, (0.8-15 mm lan.
Mericurpivm rugosurm, 1017 longum, 0.5 1.0 e Batum,

Differt u subsp. pyendocvanchin Ehrend. pedicellis longioribus; mencirpis
rugosis glandulosis,

Plants perennml, £ flandulor-papillose o nearly glabrows, swems 13230 ¢m
long. Ledaves wsually lineur, 5-200 mom lomg, 00.5-1.5 mm wide, Inflorescence cylindric
i corymbiform, lnx i nearly lax. Flowers with pedicels to 1] mm long, or withoo

pedicels. Corolly piok 1o red. 3.5-T mm lotig, its tubes neiurly shorer thin oF 48 Jong
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Asperuly gpposilflle sp_ reciingers { Rubiaceds Rubleas),

as the lobes, tubes 15-3 mm long: lobes 254 mm long, 08-15 mm wide.
Mericurps obeonic. mugose, [-1.7 mim long, 051 mm wide.

Fig. | Asperna oppositifolin ssp. pechingen (fvom the holoty pe: M. Joharchi
de M. Aydumi 35596, FUMH),

Tig. 20 Asperla oppositifolia ssp. rechinge .
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Paratypes: lmn: Khorasn Provinee, W, Bopnond, Alg-dagh Mo, between Dirkesh
and Hovier, 37% 24N, 56" 46" E [TO0-T900 m 6.6 2004, Joharchi and Aydane 354497
(FUMH, FAR); Khorasan Province: W. Bojoord, Juzuk, Cheshmeh-Eshgh, 1000 m,
9.5 2000, Joharehi and Zangooet 32752 (FLIMH),

Flowering and frufting drme: Muy-June

Etymalogy

The sabspecific epithet, rechingert, 15 named in hopor of lute Prof. Dr. Kad
Heinz Rechinger (1906 1995,

Three localities where the new twwon s found, ure close 10 each other and
grows only in the valleys of MW, Al-dogh Mt Khorasan, o It may have o
wider distnbution in other unexplored wrens of porthenstern and WL lran It s
endemic o the northeastern Iran and 1s distnbuted at ulitudes between |2 10 m
tFg. 35 The new subspecies is apparently rure and gesgmphically localized and s
very frogmot with o sweet smell

Soudi Aabla HW

.

kﬁ Pitﬁim.ﬂu“ry { o

Fig. 3. Mup showing locality of Asperda oppesitfolio ssp. rechingeri.
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Aperubi oppositl falie ssp_ recfiiners { Rubisceae Rubleael.

List of Aspernla oppositifilia ssp, based on SCHONBECK-TEMESY &
EHRENDORFER (2(M13) ure:
L. ssp. cabolica: Bhrend; endemic o B, Alghunistan
ssp, chitralinsis Schinb.-Tem. & Ehrend; endemic o Pakistun (Chitl )
ssp, grandiflom Ehrend; endemic 1o B, Alzhanisian

l‘-l

Y

. psetdo-cynanelica Bhrend: E. Afehunistan, Tadjikistiun, Tion Shan und
Purnir- Alnj
5. ssp. rechingert B Ghohremaont., Johareht, & Ayduni; endemic to Leun
6, sep. stkaramensts Schisnb-Tem, & Ehend: endemic o B, Afghonisian
7. ssp. swatenyis Schiynb-Tem, & Ehrend: endemic 1o Pukistiun

Morphologically,  the  closest  relative  of  this  subspecies i ssp.
piende-cynanchiva which is distributed in Afghanistan, Tudjikistun, Tiun Shin und
Pumir-Alyj, Iv differs from it s pedicel length (0-11 not 1-5 mm), comlla length
{357 not 3.5 mm), miio of the corolly’s tubes o the lobes (304 w equal not 1423,
nwricarp size (1207 1 0050 nol 2 x 1125 mm) and glandulae mericarp (oot

elabnoiis).
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BIOGEOGRAPHICAL PATTERNS IN THE
RUBIACEAE OF "FLORA IRANICA"

F. EHRENDORFER

University of Vienna, Viennw, Austrin

Abstract

A bogeographical  analyas of the Angiosperm fumily  Rubiaceae m
S.W. Asa s presented. This analvsis s based on the treatment of 20 genern with
[32 species and oumerons subspecies o vol 176 of “Florn Trmen™ and other
refevant fiternture. 1 the terntory of this florn 32.9% of the Rubiaceae species are
endemic: Aceording W their center of distribution all species of the family are placed
mto phytogeographical groups: Orientd-Turanian (54,670, Hyreanian + temperate
Burastan + M. Hemisphere (15:4%), Himakoyan and  Smo-Jupanese  (9.9%),
Meditermpean (92%) and Paleotropre and  Sahare-Sindian (79%),  Relevam
biogeographical problems, aspects of mophologieal and ecologieal diversification
s well as guesnons of evolution, phylogeny and mxonomy are discussed o greater
detuil m the followmg chaprers: Paleotropecal and Himalayvan relationships. old and
recent finks with the Mediterrunean, the Onemal-Turunin region as 4 center of

divemsification, the Hymunmon Prwince and contucts with the N, Hemisphene,
key words: Biogeogmphy, Rubwcene. 5. W, Asia, Florw Iruniew, Trun

Intreduction

1115 mow 60 yeurs that the author sturted o work on the Robineeae srowing in
lrun under the puidance of KH Rechinger at the Mosewn of Natorad History:
WVienm, Austrin. This research hos colmimoted recently in the completion of vol. 176

of  “Florn lroniea”  contming  the  treatment  of s Aogiosperme family
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(EHRENDORFER e af, 2005), The appesrnee 0f the present issue of “Rostuniha”
in honor of the 100" binhday of K.H. Rechinger, offers o sood GppotLniLy o
comment on some phitogeogruphical aspects of lnnian Rubincene. This senerl
topic wis alwiys of interest w him and he his published some fundumental relevint
papers (RECHINGER 1951, 1970, 1986; RECHINGER & WENDELBO [985),

General comments

The follvwing biogeogruphical inke rpretutions of S.W. Asiutic Rubiiiceae are
hased on the results of miny former stodics (EHRENDORFER 1971,
EHRENDORFER ¢t af. 1976, EHRENDORFER & SCHONBECK-TEMESY 1980,
1982, NATALL e ol 1996 ete.). In vol. 176 of “Flonm Irnica” (EHRENDORFER
et af, 20053 20 genera und 152 species of Rubilceine were uceepled, ninging from
shrubs and busully woody chumuephytes to perenniad herbs (hemicryptophytes) und
annuads (therophytes), For o caleulution of the proportion of endemic species in the
“Hory lrunica” territory, some smull, closely adjacent und ecologicully linked ureas
had 1o be included (e, the mouniainous parts of NE. iy, Nakhiche vin and Talish
in'S Arerbuijun, and the Kopet Dagh in 8. Turkmeniya). Usder this precondition ot
less thun 50 species, 329% Of the ol aumber of Rubiicene. can be considered
endemic (o the lerritory, and that percentage increnses, if one considers subspecies
s well. For the following, more detailed nalyses of the phylogeormphic
relutionships of the “Florn [runica” Rubioceue, the floristic zones und regions us
vutlingd by MEUSEL & JAGER (1991-92) huve heen used with one exception: The
Hyrcuniun Provinee is not tregted as part of the Oriental-Turanian region but
together with the Colchic und Chocpsian Provinees s plrt of the submeridional
Eurusiin 2one. Even in this somewhot aurmwer sense. the Odentul-Turinion region
{formerly cilled  “lnmo-Twraman®™, sée ZOHARY 1973) extends considerably
beviond the “Flom nmicy™ aren In Pakistun, Do, the Levinte, B dind C. Anutolia,
Armenivi, Averbaijun, Turkmenivi, Uibekiston, Kirgizya, Kosikhsian und adjacent
MW, China.

According o the present phyviogeographicul clssilication of the “Flora
Irunicd” Rubiacene, the most domingnl component, that is 83 species ar 54.6%, are

Timited 1o und chirocteristic for the Omental-Turmnian Oodstc egon, This region
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Biopeopruphical putiems in the Bubjsesie of Flars bunlea

alwy covers by fir the largest surface i the "Florg iobed” territory, Padiculurly in
ite S.W, part there s an admixione of species |14, 925 which have their nujor
ocenrtence in the Mediterranenn region, In the norh, the Hyrcanian Province,
regional bup also wider distributed  submeridingl 10 temperate BEurpsiun species
domitte of (28, 184%) In the mossoon mfluenced mountain regions of
NW. Pukistan und NCE. Afghanistun Himaloyin and even Sino-lupingse species
(15, Uy peach thesr western limits. Saburo-Sindian and  puleatropic species
(12, 7.9%) are concentruted in the southern regions towards the Peesian Gull and the

Arabian Seq

Paleotropical and Himalayan relationships

In their greal majonty Rubbiceae are tropical woody plunts, It i significant
thut some generw, cléary centered in the plugotropics, huave reached the “Flora
lrunica” areu, Wendlandio with about T} species in (sub) tropical Asia is represented
in SW. Asia by Wogrobice Deffler in Yemen (ind Somalia) und the shrubby
W figustroides (Boiws, & Hohen.) Blukelock, un izoluted relic species, prowing in
limestone gormes of Ty Kordistan, possibly reloted w W forgidens (Hunce) Hulch,
in S.W, Chinw ln contrpst, poleotropicul members of Kohautfa wnd Oldenlondia
hove reached the “Flom Iranicy™ temtory only with widely distribuled perennial o
annund berbs, chometerized by Africon and Asiatic affinities and a less specialized
ecculogy.

The most impornant links of “Florg Teinica™ Rubiacede with topicil or (sub)
awridional cludes in the east is through the Himakavin region and the mountiins
between NE Afghunisin and NE. Pakistan, affected by monsoon simmer rins,
This “Flory lrunica™ wen is reached by the shrubby ind wide-spread Himolovin
Himalrandio tetrasperma (Woll) Yomueoki und by perennial herhs, as Brlva
cordifolin L., Goftum efegans Wull, and G asperffolivm Wull. (with extensive
distibution weas, also in Ching, & cryprantiem Hemsl,, €6, aspernfoides Bdizew.
and G foffimeisers (Blotesch) Ehend. & Schibnb.-Tem. (mostly in in the Himalayas)
or . sbtrinervinm Ehrend. & Schinb.-Tem. (from the C. Asiutic group of
Cr. fiietifformmt Reql). On the other hund, this aren his allowed species of Orientud-
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Turanian origin tw expand into the W, Himaluwyi, as Bubia fimalavensis Klotesch or
R infundibnlaris Hemsl & Lace,

Old aml recent links with the Mediterranean

The new and DNA-supporied arcumseription of the Rubiacede-Rubioidene
tribe Putorieae (BACKLUND ¢ af In Press) includes the elosely related (bt betier
not fused) penen Gatllonia, Croovllis, Aitchisonia, Psetedogaillont, Prerogaillonia,
Jawbertia, Puwna and Plocama, Their disiibution aren reaches from Socolr
Somahia (with an extension to the Numib in W, Africa), thmough  Arabia
SW. Asi, the Mediterranein and ™. Africa to Macaronesi, this coresponding (o
the Tentiury Puleomediterninein Tethys. With the esceplion of the chasmophytic
Muedditermpein FPutordo (which comes close 1o the “Flora Tmnico ares in the
Levante), the other txn hove adopred o @emidesen conditions and cun he
choreterized 48 Suhwo-Sindinn or Orentab-Tumnion elements (EHRENDORFER
et af. AN5) 1t appeur likely, thut the eco-geoprpphical differentintion of this mbe
Putorieue dotes back ut feast to the Miocene ( Tertiury ).

The genus Rubia is cenlered with it greatest species diversity in the Oriental-
Turunion region of SW. Asia. It extends o E. Asin and Africe, links the *Flora
lrunica” wren through Rubia tennifolia I¥Upy. with the B, Mediterriingan and also
reaches Maocuronesia with other species, A similar Ssitnation & seen in Crcianello.
I most plesiomorphic laree-flowered perennial species (in sect. Roseae) agnin
vecur in the Odentul-Torininn region, whereas the more spomophic msn expind
from there imo the Meditermpeun, as the coustal perennials of sect. Maritimae tnd
runy soall-flowered anmunls of sect. Crucianelfa. Among the lutler, © angustifolia
L. is wide-spread in the Mediterninean und occurs only murginally in the “Flora
lrunica” wren, whereas C cffdare Lame hos successfully penetruted inw the Sihuro-
Sindion region. The most plesiomorphic perenmiul species of Galinm  secl
Jubogalivm (EHRENDORFER 1958) grow from Yemen und W, Arabia to Jondin
and  Sipai,  other pereonnld species extend  from the Levinte o B, and
S5W. Anutoba and Crete. In the latter arew, apomorphic annibul species have

ofgimdted. and one of them, . sefocepm Lam., hos occopied dan enormous
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distdbution  wreg from . the whole  Oriental-Turanian  resion throvgh  the
Meditermnean o Macaronesi,

Virious other gonunl clades of Rubieae evidently hud their origin in the
Orental-Turanian region and then expanded o therophyte-rich Mediterranean uni
secondury nuderal or segetal hubitals in Burope ele. Exumples are: Asperula sect.
Aspemila, Galinm secl. KEpfgvde with 6. spurium L., G, ceratopodim  Boiss,
{diploid) + & wricomutam Dindy  (etraploid), G, verticfflatem Dinth, and
(i mupercrentam M, Pop. = (2 murale (L) ALL In the first o clades additional
derivile mxa expunding inlo the dlpine zone of Orientunl-Turlniin mountain systems
have onginmed: Aspersdo setosa Joub, & Spuch und Galiem spurdum L subsp.
ihicinnem (Boiss, & Housskn ) BEhrend. The smoll therophyle genis Callipeltis hus
une species endemic to the Levante (+ Lig), another endemic o SW Lrun and Lo,
and the thind, € cxentlaria (L) DU again with dn enormous gre coverdng all of
the Orientl-Turanibn ond Mediterrinean regions,

There are other cuses o document the close  floristic relnionships between
the Orental-Turumian und the Meditermunean regions, An evidently old, relic und
throughout diploid clade is Aspernlo sect. Thiiphthisa (SCHONBECK-TEMESY &
EHRENDORFER 19853 It & centered  with about 24 species in the
E. Meditermnean. but there are three closely reluted. vicudons and chasmophytic
species which weplace cach other in the Elbure mountain system: A microphylla
Boiw. in the wesh A, mazanderonica. Ehrend, in the center and A, gorganica
Sehiinb,-Tem & Ehrend in the north.

The very species-rich, polymorphic and diploid o polyploid Aspemila sect
Cynanchica extends throughout the Mediterrinenn and Eumopean o the Chucusiin
and Andiolinn areq. Only one speies, closely aflied with the © and S, Anuteliin
A wirfeta Boiss, subsp. fatibracteats (Boiss ) Ehrend, occurs in the "Flory Irumicy”
arew, A inopinaty Schinb-Tem, endemie o the Kundic mountiins of N Lo,
Within Galium wevt. Kafgvdi, the (3 adhaerens group occupies with severnl tuxa the
E Meditemunean/Orentu b Tuimisn contact 2one between the Levante, 5 and
S.E. Anatohin imod N, Lmg + W, Iran. The small ommimeditermnean and perenmial 1o
armual penus Valgrtia hus reached the western “Flora Iruniea™ region with the wide-

spread gaoual VO hispida Lo
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A center of diversitication: the Orlental-Turanian region

There are references (o the Onentul-Turanian phytogeogrphical region in all
chupters of the present communication. Heve, emphisis is given 1o the impartance of
the region as an active centet of evolitionary diversification and on the resulting
diversity of endemic wxg in different provinees of the region (RECHINGER 1986
un the extremely species-rich genus Consinial,

Historicul processes of differentintion und eco-geogrphical rudiation beconw
evident from the presence of polymorphic species compised of numerous
subspecies and of £ closely reluted species clisters, They can be regurded 48 inital
{mote recent) or o8 advanced (older) phises of evolutionury diversification und
speciation. Examples of species with subspecies umong Ordental-Tuninign clades of
“Fore lninica™ Rubiacene are: Crucianeffo gilanica Trin, (12 subsp,), Aspernla
glomentta (MB) Grisel. (1] subsp ) AL oppositifolia Regel & Schmufh, (6 subsp.),
and  Cruciata tanrica (Poll) Ehend, (4 subsp). Comesponding aggregates of
+ closely refated species are more common and are seen in Gailloni sect. Eriantha
and sect. Gatllomia, Rubta sect, Campylanthero, Crcianella secl, Roseae and sect
Cructanello, Aspemiln secl. Crtctana, secl. Cppositifolfae, sect Thliphthisy, sect
Trichodes und  sect. Aspernln, Galinm sect,  Hyvlaea, ect Galium, secl
Chientigatium and sect. Kelfevda, in Calfipeltiv und in Cruciate, Some of these
examples have been discussed alreddy, o few more will be presented in the
following purmeryphs.

Crucianeffe secl. Rosege consists of four perenninl species (one of them
extremely polymorphic), whose distdbution weus only slishily exceed the limits of
“Fom Imnicn” (SCHONBECK-TEMESY & EHRENDORFER 1989, nuips,
Figs 7-8). The dade s monophyletic und uppears to be diploid thioughout (2n=23),
I emdual eco-georriphical mdintion is demonstrited by trunsitional populations
linking the wide-spreid allopuiric subspecies of € gffardica Trin, and it close
morphologica]l affimitics but distinctoess: relutive 1o the other, allo- o pumpatric
species of the section, These are O platypfiolle Ehrend. &  Schiinbeck-Tem.
(endemic o N, lran: B Elburz and Golestun Mis). the most plesiomorphic txon of
the section, and o more gpomorphic and disjunct species pair of the N sian/NE.
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Anptolian mountains, C seavesdens CAC Mey, lendemic o Talish, Gilan, [rinian
Agperbaipun and Artving and C sintenisi Bornoy (endemic o Gorgan, N, Khirasan
and the Koapet Bugh), Aceording to the morphological advancement indices of these
. one can try (o reconstiel their evolution m space and time, The ancestors of
the section, remmiscent of C pler-phylie, conld hive grown i rocky openings of
the liter Tertiory hurmid and wiem und deciduons Hyreaniun forests of N, Loin. 'With
incrensing drought wowurds the Plestocene und the expinsion of Oriental-Tomniin
vegelation types one cun postulate the differentiation into the three addition] estn
species, O snaveofens inthe NW., C sintenivii in the NE. und C. gitanica and in
the Elbure, Subsequenty, the two former did nol chunge much, wherens C gilanica
vontinued (o radinte and o expind: 0 the aorth with six allopatric subspecies oo
different eco-geogniphical niches of the Elburz and its southern slopes; towurds the
west with subsp. gilanica and subsp. franyconcayica (Ehrend.) TN, Popov & Takhe
{hoth purdputric in Azerbaijin und behaving aleady £ like different speciesh: further
wr MLE, Anutoliy with the relatively solited subsp. Portica (Ehrend, ) Ehrend. and o
Wolmn, S E Anotolin and N, Teag with subsp. forsefove (Bhrend ) Ehrend, and subsp.
carduchorwm Ehrend, & Schinb.-Tem; o the SW_into the Zupros Mis, with subsp.
Cilanes (AL Richo) Ehrend.; and to the eastin ME. Trun, Afghonistun ete, with subsp,
Transcaspica (Bhrend ) Ehread. & Schinb -Tem.

Crucigie taumca (Pull,) Ehrend, corresponds o another perennial and
most polymorphic agoregute of more westemn Orental-Turmnian distribution
(EHRENDORFER 19711, It extends l’mm a4 center of diversity in Anatoliu o
Euboen, Crimen, the Kuban and Cuscasns arens, the Levanwe, N, lrug, 'W. and
N, loin, and SW. Tarkmenyiu, I is @ polyploid complex. with 2%, 48, 6x und 8x
populntions, strongly influenced by hybrkd reticulaton and il badly  understood
txonomy. About |5 species have been described in the nggresite, of which only C
tanrice with severnl subspecies and possibly 223 species from the Armeniin
mountiins und the muin Cupeasus con be muintained. The phylogeny of the complex
hus sturted with different 2x g which have swevived in ecologically diverse
localiies of NE. C, SW._ and W. Anmolin. All the remuning dreas hove been
oectpicd by polyvploid wxa mthe colrse of the eco-peogruphical mdiation of the
npEmesnle.
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Asprermla sect Crirctana and its seven perennial species (one of them with
iy subspecies) form another impressive example for clades i suecessive phases
of diversification from the Onental-Turanian region. A, ketschvang (Boiss, &
Hohen), A asterocephofs Bormm and A comosa Schinb-Tem., vicaous
limestone chasmophytes from the Kordic mowntins of N lay [+ adjacent
SE Anmtolinh and A szevited Bhrend. & Schiwb.-Tem from NW. lmn, all aee and
of focul distribution, constitte  the  evidently ancient basis of this section.
A prostrata (Adims) C. Koch (with two subspecies) is a more variable species from
differcon altitudes of the mountaing in N, Irg, C, and N Anatolia, the Chucasus areq
and NW. Imn. A, molleginoides (M B ) Reichenb,, o more mesophilic axon,
occlrs i the Civcasns aren and i MW, T, By fur the most varible and
xerophilic species & A, glomerate (M.B,) Grisseb, With i least 17 subspecies,
vicunous but commected by numerous  ansitiondl  populations, this laxon hos
oceupied ecological niches from the lowlund semidesens wo high alpine regions of
the whole Oriental-Turiniun region with extensions o the Levante mountiins tnd
the Chucasus e,

Crafinm secl. Orientigalitn & by Tar the most speckes-rich and complex clude
amomg  the Criental-Turonian Rubioceae. Tis center of diversity is in W, N. und
5 lran, Irog. Anatolin and the Chucasus aren (for the latler see SCHANZER &
EHRENDCORFER 2002), but extensions reich the Levante uml the E., €. and even
W. Meditermpean mountains (EHRENDORFER ef of. 1976). The muin bulk of the
seclion consists of the so-called € xubvelutingm ollince with ahout 48 species of
which, purtly with overlupping distribution, 24 oceur in Anitolin, 20 in the “Flora
lrunica” wren and L1 in the Chocasus areq. Notb less than 1] species dre endemic
within the “Florn lronica’ limits, There & great diversity in growth form, hubit,
indumentum, shipe dnd size of leaves, inflorescences, all chiracters of = adaptive
relevinee. Through vicarious differentiation the dllinnce hise pluced its tuxa bnto
most diverse ecologicil niches up o high alpine levels. As 4 consequence,
o patchwork of distibution areas i found, from quite extensive to very local;
exdmples are G mite Boiss. & Hohen. in seric hubitats From C. and 5. Anatolia 10
M. lrag and W, Iran, & crerepanovii Pobed. on limestone mocks of the Amxes river
husin ar &, sehoenbecktemesvae Elmend, only on Kuh-e Dinae in Fars. In prindiple,
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arcas O paxy within G, sect, Onentigalinm are ullo- or paspatic. but hybid
contuets oceur, and for some k. polyploidy has been documented. What tixa o
clussify a5 varieties, subspecies o species often & very difficull o decide us
evolutionary diversification is still in progress. Furthemmore, relitionships between
the fmany txa are still very unsufficenty understood,

A contrasting example (or Orentd-Turunian diversification und subsequent
reduction dre the relued Aspermufe sectl. Trichodes (1) Crucianellofdes (2) und
Tricogtello (3) with only Towr annnud species, separnted by dmstic morphological
differcnces. Only the uniform A, frichodes ). Gay (1), betier known under the
eenene nume “Leptumis”, 5 wide-spreud in the C and E. purt of the Oriental-
Turunion region, ull the others, A seticomis Bobss, (1), A sherardioidey (Boss, )
Joub., & Spach 2) and A imvignis (Vitke) Ehrend, (33 dre locul of regional
endemics, limited to Furs (1), Gilun (2) and Kurdistun Provinees (3), 1t appears that
diverzent evolution in this annodl clade hus been more cupid thun in comparable
perenmiabs bt hus come o astandsall,

There are ulao some other Orientob-Turumian mxn which hove expanded
beyond the limits of the flonstic region. From Alfghunistan and N, Pakistan Rubia
inftinddtbularis. Hemsl, & Lace reaches o the Punpib and Omoan, R chitralensis
Ehrend. to the mounting of 5, Kaeakhston, Aspermda sect. Oppositifoline has its
diversity center in the mouniain systerns of “Asin Media” with extensions oo
E. Anuwtoli, Titet and the W, Himudayvy, Geltem songaricum Schrenk, o member of
the peculir atnunl Galfum secl. Depanperata, has o wide distribution in the
mountains of € Asio but 1s linked with the “Flom lnica™ thnough populations in
the Kopet Dugh, whereds other species of the section reach the Himaluyo, Ching und
even N, Ameticn. From Guofinm sect. Kolgvda the annuul group of 7, nigricany
Boiw. And G, florbundum Sm. extends inw the B Mediterrunean and some other
les diversified wxu, hike the perenniad Galivm humifusum M.B. and the unmual
(¢ tenuissimum M.B. hive reached S E Eumpe. From the wektern Oriental-
Turamion Province the abermant amowdld Creciate articnfprg (L Ehrend,  hos
expanded into Trumscaucasio, the Levanbe und Egypl

The memuokoable wmownt of flodste diversification within  the extensive
Orentyl-Turanian region mokes it possible W churacterize different subregions by
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typical endemic by, In addition, the examples dlready ciled in the pamgraphs
above, ane can st u pumber of (subjendemic “Flom Tranicd” Rubiaceae wl for the
following six subreeions: 1) N Dng (Kurdistan ) Aspermly friabiliy Schiob.-Tem,,
Galium figinesit Schiyah-Tem., . gomdoghenye Schimb-Tem. 2) NE. [mn
(Azerbanjun): Catllenia scoviesii DO Rubia rgidifolia Pojurk . Aspemild recaivensis
Schilnb -Tem,, Galivm acerbayjanictem Bhend, & Schioh.-Tem 30 N, luin
(Elburz): Galiten diploprion Boiss, & Hohen., € aucheri Boiss,, G prroblematicm
{Ehrend ) Ehrend, & Schinb-Tem., (7 delicatuium Boiss & Hohen., G, decnnmibeny
(Fhreml ) Ehrend. & Schinb-Tem., ¢ wendelboi Ehpemd, & Schinb.-Tem.,
(i ethursense Bornm, & Gioha 4) NE. [ran (N, Khorasan + Kopet Dagh); Bubia
wechingeri Ehrend,, Galtum pojarkovae Pobed, 5) S W. Lran (Zogros M) Brlva
alhicanfis Boiss, B panciflore Boss, B coramanica Bormnn, Aspe mdo frugilling
Boiw & Hiusskn, A brachvantha Boiss, A, rechingeri Ehrend. & Schinb.-Tem.,
Cradinm irmnicnm Housskn,, G sojaki Ehread, & Schiob.-Tem., and 6) Afehonision
Craillonfa dubie Allch, & Hemsl, G afghanica Bhrend., & kandafuirensiy Ehrend,
& Curwe, Rubia oppositifola Gaff, R mavemanenss Bhrend, & Schinb-Tem.,
Aspemila podlechii Schinb-Tem., A pilchella (Podlech) Ehrend. & Schinb.-Tem.,
Cradinm baghfunense Ehrend & Schiinh.-Tem.

The Hyreanian Provinee and contacts with the N, Hemisphere

From its climate, vegettion and fory the Hyrcanian Provinee between the
crest of the Elbure M. and the Cuspiun Sen belongs w the warm und humid
subvmendinad sone of W, Ewrasio and oot w the Crientab-Tummion Provisce, Among
the muny relic and endemic taxag of the western put of this aren, mostly of lae
Tertiiry uge, the monotypic Rubinceae genus Phuopsis with the perenninl P, stvlosa
{Trin) Hook. [ s of purtcular interest Tt i3 distantly reliwed o the wide-spread,
pramurily W, Orental-Tomniin and Mediterninean, annual aid also monotypic
Sherirdia arvenyiy L. A Hymudiin endemic from Galinm secl Galinm is
5. capsicym Steven, obwiously meloted and disjunct with the W, Medilerrinean
5. muritimum L.

Tuasu represented in the Hyrcunbin region. but with Lwger, Cowcasian and

European- (Sub) Mediterrunein  distribution are Aspernfa sect. Glabella wilh
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A tawring L., Galfum secl, Plarvgalivm with G, wetundifolium L, the uniform
diphid Cruciata faevipes Opie (closely elided w the polymorphic and polyplaidy
Onental-Turanian C. fawrica (Pall) Elrend. and the wide-spread O pedemonrana
(Bell.) BEhrend. Cludes with extensive Burisian or even N, Hemsphere (%) areas ol
rorely hove split off more local denvatives (41 in the northem parts of the
“Florn lranicg™ aren, as exemplified by Gaffum seel, Aparinoides: G. elengatum C.
Presl, @ korvakulense Pobed. (#)% €. sect. Platvgalinm: €. boreale L. (a);
6. sect. Hvluea: G odoramm (L) Scop.: Gl sect. Trachygalium, G, rivale agg.
(5. vessilezenkoi Pobed. (#). G, pyéndorivde Tevel, #): 6. secr Galinm:
(i, verum L. (5 consanguineum Boiss. (#). (7. baghlanense Ehrend.-Sehiinb -Tem.
(#), . knetzingii Boiss. & Buhse #) and G. sect. Kelgvda, . parisiense agg.
€5, ghilanicrm Swapl (4.
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Abstract
Cine hundred and seventy six e of the senns Astragalis or from genera

belongmng o it are typified hete.

key words: Typification, Astrogalus, Rhacophorms. Fubaceae

Introduction

Asrrmgalus s the largest genus of plants with pechaps 30000 species with
cii 2,500 species i the Old Word. More than $5(N) species have heen deseribed
where half of them are sypony s of other species, To attnbode all these names to the
right species, i is necessary 1o typify them o the nghe way. In older dmes, it wis
often mot wsed o desien o type, but in this case gl cited specimens were, therelore,
synypes. In case of heterogeneous materials, this hus cansed g ot of confusion.
In cwder o stabilize the nomencliure mothis hore penns, we huve typified most of
the species in several papers (PODLECH 1908, 19099, 200, PODLECH & SYTIN 1996),
Nevertheless, there is a rest of wniypified ey which wee wypified here. The  great

bulk are wxy of the lirge and txonomically difficult sect. Rhacopfioris, of which
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unly the decepled mumes of species belonging o the "Flont Teanica aren” are typified
in the forthcoming volume of "Flory Traniey” (Papilionaceae V., Asrmgafus 1),
Al synonyms dnd all the nomerons sy outside this ared, will be typified here,

All specimens seen by us are marked with !

Astragaluy sect. Microthrix Sirj., Repert Spec. Mov, Regni Vep 47: 197, 1939,

Lectolype (ined, ) Astragalus microcephaluy Willdh

A. sect. Macrothrix Sivi., Repert, Spec. Nov. Regni Veg, 47; 225, 1939, Lectotype
(ined.y: Astrmgalies barba-joviy DC.

Al acmophyllag Bunge, Mém. Acud. Lop. Sci. Saint Pétersbourg L0160 Y93, 1568 in
clave [et Leo L5015 166, 186Y9]. Synlypes: in monte Argueo Cappudocide,
B. Balonsn 938 isub A fenzfif); el in monte Argaeo Coppatdocive [région alpine
du mont Arged, Cappudoce] 228 1856, 8. Balinsy 194 (sub A emocephlis)
IG-BOIS!, K, MSB!), - (designuted here): [Turkey] in monte Argoeo
Cuppudociae, B. Bulansy 938 (P!,

- vur. bracteolatus Siri., Repert. Spec. Nov, Regni Veg. 470 228, 1939, Syntypes:
Coppodocia, m.  Armocus, reg. abpinn 2200-2500 m, B6.01890, LEN.
Bommilller 2133 (Bornmilller 2134 = 2137, B!): ibwl., Erdschirns-dogh: Auf
Abhiingen oberhuih Hudschidoe, 22300 m, vii 1902, E Zedecbaver; ibid., aof
steimgen Abhiingen des Lifos, 2300 m, vil. 1902, E. Zedetbhuver (WU, -
Lectotype  (designuted  here): [Twkey] M. Armews, Erdschims-dugh: ool
Abhiingen oberhulb Hadschidar, 2200 m, vi 1902, E. Zederbaner (WU the sheet
mirked s lectotypls; iso: WL,

A adustuy Bunge, Mém. Acud, Tmp. Sci Saint Péepshourg LI TG Bl 1868 in
cluve [et Le 15010 134, 1869], - Lectolype (designuted here): [Turkey] in
Kurdistamiae Proy, Musch, diste. Wano,, mont, BimgOl prope Gumgum, in vulle
o alveun Goschkar, S600°, 24 81859, Th. Kotschy A0 (sub A arnocantha)
(Pl; is0: G, G-BOISL JEL KI: LEL PR!, PRC!, W, Z1),

A, akscheherengds Freyn & Bomm., Mém. Herb. Boigs. 132 12, 1000, - Lectotype
(desigrated here): [Turkey] Phrygin interior. mt. Sultndugh, supra urbem
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Alscheher [Wilayet Kooiwd, ea, JHMY m 6.7.0899, LEN, Bommilller 4420
(B 110 BRNM!),

Al albifolins Freyn & Sinn, Osterr. Bot, 2. 43: 417, 1893, - Lectolype (designuted
hete): |Turkey] Paphlagoms ad Tossw, Gianrdugh, 29.7.1892, PLEE Sintenis
4843 (BRNM!; iso: B!, BPLGL IEL LD! PLWLUD,

A alexeenkounny B, Fediech, & MAL lvanova, Trody Toadzh, Buey 20 147, 1936, -
Lectonype (designuted here): [Todehikistun] Darwas, dater popos Dschaef et
Kewron in valle . Pindsh, [300-2000 m, 5.5 1901, M.AL Alexeenko 3850
(LE!: the sheel murked as leclotypus; iso: LE!)

A alopecias Pall, Sp. Astragal: 12, 9, 1899, - Leetolype (designuted hereb: ad {1,
Uldshur, in locum vistum Adagul, deseri Kirgiso-Songarict, Sievers (LE!; BM!:
sine indicutione logi),

A alpinny L. L arcfeus Sondén, Svensk BobL Tidske | 1907y 288, 1908, -
Syntypes: Ab. By Nuoljns sluttningar, 1671908, M. Sondén: Peskin Jurka;
Snuor, Ort; Pesisjokk. Lectotype (designuted here): Ab. Bj, Nuoljus sluttningar,
16.7.1908, M. Sondén (81,

A, ambignns Bunge, Mém. Acad. Tmp. Sel. Saint Pétershours 110161 86, 1868 in
clave [et Lo 15015 1500 186Y9). - Lectotype (designated here): [Turkey] Syra
bor., jug. Amunus prope Beilun in subalpinis Daos-dugh, 3800, v, 1862,
Th, Kotschy 301 (P!; 0 G-BOIS!, MSBL W)

A. andalanicus Boiss. & Housskn, var. ovatuy Sirj. & Bomm., Repert, Spec. Nov.
Regni Veg. 520 10, 1943, - Lectotype (desigmuted here): [Irun] Prov. Luristun,
Bowdsh, 2100 m. 1661937, ME, Kuie 1267 (B =0 W1,

AL anttochinnns Post, FL Syrin, Palest Sinoi: 11 1896 [et in Bull, Herb. Boiss, 5:
756. 18971, - Lectotvpe (detignaled heved [Syna] prope Antiochiom, 2018, 1586,
CLE Post 9 (K 150: BM).

A aremuring L ovur mudtijugey Rochel, PL Boanal rare 520 mb, XV, fig. 33, 1828,
Type: the herburivm of Rochel i DR was destroved in World War 11 -
Lectotype, leonoty pe (designated hewer Le., thala et fig.).

Al arpentens Vis., Flora 12, Ergbl. 10 18 1829, Type: in suxosis apncis ugn

Scordomituni, sibenpicensis, in monle aweo. - Lectotype (designited herel
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A argentens vobis, Dalmariy, Visind (MU): so: HALD as A arpentens mobiss
seirpait el misit Vistani, G ex Dabmatia [827, misit Visiani),

A. atropatanus Bunge, Mém, Acad, lmp. Sci. Saint Pétershoure 11 16): 820 [R68 in
clave e Lo 1501 138, 1869], - Lectotype (designated hered: [lran] inier
Teherun e Tubrs, vill859, A von Bunge & T, Bienert (PLoso: G-BOIS!,
GOET!, K!, MSBL P1).

Al australis (L) Lum, var, gleberrimuy Kotula, Diste pl vase. mont, Tatr: 284,
I8R9- 1890 Type: not indicated, - Lectotvpe (desigrated hered: Tutrn, Piervont,
5.8 0879, Kotuly (as vir, glaberrimus) (W1,

A, baalhekensis Bornme, Mitth, Thile, Bot, Vereing, ns 28: 54 1911 - Leclotype
idesignuted hewe): [Lebanon] Antilibanon, oberthulh Buaulbek, [S504)-16(H) m.
JEN, Bormmlller 11593 (8! iso: BPL GULJEL W,

AL bethdehemiticns Boiss,, Diagn, pl. orient, ser. 1, 9: 85, 1549, Synwpes: in Judaen
ad Herodinm, Thecunm Bethlehem, 1817, Sieber (EL JE!L K, ML PRLWUL: in
monte Frmeorum: prope Bethlehem, PMOR. Aucher-Eloy 1261 (F11L, G-BOIS!,
G, Ky in collibus Dormuser, B, Boissier (LEL WU et in Libaoo supm Deir el
Kammur, B Boissien - Lectotype {designuted here): Syria: in Libano, supro Deir
el Komur, v-vii 1846, E. Boissier (G-BOIS!: upper plant; the lower plont is a
synlype "in collibus Damaser” |

- var. frochyealve Eig, Svst, Sl Astrug, Newr Ease HHL 1955, Syniypes: Syria
Antilebanon, eny. of Saddud. 2461932, A Eig & M, Zohary (HUT), between
Saddod and Breige. 2361932, A Eip & M. Zohiry (HUJ) - Leclotype
(designited herer Syria, Antilebanon, environs of Suddod, 24.6.1932, A, Eig &
M. Zohury (HUD!),

- wur transitans Big, Syst Stud, Aspug. Near Bust: 99 1055, Synlvpes: 5. Syrii
Jebel Drure, envir. of El-Kelr, 2161932, A, Eg & M. Zohury (HU) ) near
Sitube, between Dumoscos and Jebel Druze, 9.6.1932 A Eig & M. Zohary
(HUY: Tel Chinane, near Chonb, 2160932, A Eig & M. Zohary, - Leclotype
fdesignuted here): Tel Chinane, newr Chaab, 2161932, A, Eig & M. Zohury
(HUD L loswer plunt, mixed with the syntype).

AL bienertii Bunge, Mém_ Acad. Imp. Sci. Suint Pélersburg L1{16J: 8. 1868 in cluve
let Leo 15010 1330 1869]. - Lectotype (designnied hewe ) [lmn] Persine Prov.
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Adserbidehan prope Seid-abbud, T, Bieneyt (P15 foto MSHY isor G-BOIS! Minler
Agkent ef Mianeh"),

A. brachycentros Fisch, vy, koieanus Sir). & Bomm., Repert. Spec. Nov. Regni
Veg, 520 5. 1943, - Lectotype (designated here): [Imn] Bordsch, 2100 m,
16.6.1937, M.E, Kpie 776, (B! with description; iso: W),

A, brachyeephalus Faoch, vir. minor Pump., Nuovo Giom. Bot Ll ns 170 5.
1910, Synwwpes: [Ching] Yunnin-sen, 2.4, 1905, Ducloux 390; dio., wv. 1904,
Maire 123 - Lectotype (desipnited here): Yunnan-sen, 2.4 1905, Ducloux 390
(FL!).

A. calavrviensts Bennverd & Topuli, Cundollen 70 257, 037, Synivpes in monte
Chelmos supry Calaveyta Achiine, 29.6.1935, 5. Topali & G, Beauverd 610
(G-BOIS): Mie. Kasin prope Koluveyn Achaige, 1.6.1926, JFN. Bormmiiller
529, - Lectolype (designuted herey Mie, Kastro prope Kaloveytn Achuie,
16,1926, J EN, Bormmlller 529 (G owith dingnose; iso: B JE!),

A, canns Bunge, Mém. Avad. Trop, Scio Saint Pétershoure 11 (163 102, 1568 in
clave Jet Le. 1501): 180 1869). Type: Hubitw in Persia, PMR. Aucher-Eloy
1369, v, sp. in herh. Mus Pars. et Boiss. — Leciotype designated here): in
Persi P.MLR. Aucher-Eloy 1369 (P! iso: AL FI-W!, G-BOIS!).

A, catacamptuy. Bunge, Mém. Acad. Tmp, Sci. Saint Péterzbourg L1016 110, 1568
in cluve Jet Le. 1501): 191 1869, - Lectotype (designited here) inter Sof et
Bathrud Perstite, v 1859, A von Bunge & T, Bienen (P the four plints on upper
ket side of the sheet; iso: G-BOLS!). The lectotypification of PODLECH 1998 on g
collection from Shahrud is nol valid, becouse the chowsen collecion is ol
mentioned in the ongingd dingnosis,

A. cancasicns Pull var, boissieri Siti. 1939, Repert. Spec. Nov, Regni Veg, 47: 198
- Syntvpes: Prov, Terek et Cernomuorsk, Grossheim; ail Tiflis; Prov, Elinbethpol;
Prov. Bukua [Synivpes Caucosus, (nwn herb. Bicherstein (PR!):;  Theria
CA Meyer hoth numed by the author ds var, boissiesf], - Lectotype (desiznuted
hered: Iberin, CA_ Meyer (PRT).

Al cllorocyaneny Boiss, & Reul., in Boissier, Diagn, pl. ordent,, ser. 1,9 56, 1849,
Syntypes: cinen Burcinonen, GF. Reuler: m regnd Grunitens, E Boissier circu

Arunjuez, iv. 1841, G.F. Reuter (GOET!, K1, P! in Muwritiniy prope Algerim,
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1849, E. Boisier & G.F. Reuter (KL W), - Lecwtype (designuted here): circa
Barcimonem, GF, Rewter (G iso; G,

A. christianus L subsp. suboccidentalis Poner, Feddes Reper, 83 621, 873, -
Lectotype (designauted here); [Turkey] Nigde, Taspinar, P.H. Davis & al. 18845
(B s BMY, B, Note: The type hus not been seen by the author,

A, commixtux Bunge. Adbeiten MNuturl, Vereins Rigy 10 2460 1847, Synlypes

Acutme, 1340842, AL Lehmunn (LET: ewischen Agatme und  Kuragatn,
14.4.1842,
A Lehmann, Lectotvpe (PORLECH, 1994 only the collection but not the
herhirium selected): [Uzbekistun] ewischen Asitme und Kiragam, 1441842,
A Lehmunn - Leclolype  (herdtinum  selected  here)  (LEL  isoc
G-BOLS L Syntypes were distributed a8 AL Lehmunmnii Rel Botun, No. 374 (K1),

A, consimilly Bomm,, Mitth, Thile. Bor Ver. NF. 2% 26, 1908, - Lectotype:
cucumine montis Mesogis [Avdin Do) (supr Tire), 900- 1200} m, 146, 1906,
JEN. Bommilller 9414 (B!: the sheet marked as lecioty pus; iso: B futo MSBL,
JEL K. PR!).

AL eruentifforus Boiwss, [ major Bormm, Mich, Thile, Bol. Ver, NF.28: 52 141, .
Lectotype (designuted here): Libani in regione ulping jugi Samin, 22002300 m,
AL.7148497, 1LEMN. Bornmlller 572 (3!: the sheet murked ws lectoypus; iso:
BL JE!L

A, evifeneas Fisch, Bull, lmp. Soc. Natrealistes Moscon 26623 355, 1853, -
Lectonype (designuted here): [Greece] in M. Kyllene, 3000-7122, T-HH. von
Heldreich (LE!: the 2 upper and the Tower plunt on the right side; iso; G-BOIS!,
LL WL,

A, datnelfii Pump., Lav. 1st. Bor Reule Univ. Cagliun (Sped. Luil. De Filippi Himal.
& oo 9131914, Ser, 1L 11 [Ape. H. Cire]) 220 167, 1934, - Lecloype
{designited here); Ville de Nubpi, ale ville Sossir, 4850 m 3181930,
G Doinetli & B, Kulau von Holf (FLL: sheel murked ax lectotypus; 1so: 1L,

A. diphterites Fenzl, Flory 26(1): 396, 1843, - Lecwlype (designited here):
[in monte Kumdjudagh Mesopotamiae] tuns Tigrim, ionter Bovend et Zacho,
Kaotschy [146] (W!: the sheet miuvked g8 lectotypus: iso: BM, MSB L PL W1,
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- subap. frachyantiny Big, Syst, Stud. Astrog. Near Boste 104, 1955, Syntypes: Loy,
pear Ain Sifni (W of Mosul), 1271933, E Guest: Awush, 13.7,1933,
E Guest (HUJ), - Lectolype (designated here): Irg, near Am Sifni (W, Muosul),
1271933, E. Guest (HUI!),

A. dipsacens Bunge var, germunicopolitanus Bocnm, Repert, Spec. Nov. Regni
Vee Beih, 89: 179, 1940, Syntypes: Thrked, Puphlogonia gustr., id appidum
Cunkri (Germomicopolis), 800 m, 371929, 1L FN. Bommiller [1HWS]; et ad
Kow-higr (Mkas), 10 m. 1861929, LFN. Bornmiifler 14084: Tossia, in
lpidosis Cinonbaba, 30.6.1892, FEE Sintenis 4483, - Lectonype (desiznuted
here): [Turkey] Tossun, in lupidosis Ciponbaba, 306, 1892, P.EE. Sinlenis 44583
(M1 sl GL PRCL, STUL WL WUL ZI).

A, disvectuy B.Fedisch. & N A Ivanova, Trody Tadzhiksk. Buey 20 148, 1936, -
Syntypes: inter Ob-i-garm et Fuisabod, Rossinow; Darwis, inter pagos Dehied et
Keyvron, MoAC Alexcenko; diley AL Regel; ad f1 Pundsh prope pug. Dshun, 1916,
B.A. & A, Fedischenko, OE. Knornng & Creminkovskajn (LEY. jogum Summok
d (L Dugnnd, NP Gontscharov, 1.5, Grigorjey & AAL Nikitin (LE): inter {1.
Sthuruk et Chasret-<uoltun, montes Korimonak, od 0 Duwrgs-pitin, NF.
Gontschunw, 1S, Grigogev & AN Nikinn (LE: = type of Tragacanthe
tennispring Borss. ) montes Gasimuilik pro pugum Bagainn, NF, Gontstharoy &
Mutveey (LE: type of Trugacantha provme Bonss ); jugim Ak-thig, monles
Chudsho-mommit, NF. Gontschiuroy & Mutveey, Uzhekiston, Baisun, versus
Derbent, [B.H11913. B, Redischenko [749] (LEL MSBUY dio., 10 m,
29I, JEN. Bornmilller 1120 (B!, Montes Kuhitang supri puagum
Wandob, 1916, B.A. & A Fedischenko, O.E. Knorring & Crerniakovskaga (LE).
« Lectolype (designuted here): Uzbekistin, Baissun, versus Derbent, KR} m,
2181913, Bommilller LI20LED jso: BL),

A, doling Boiss, & Howsskno in Boissier, FI Or 20 3400|872 - Lecloype
idesignuted here): in monte Avromun Kuwdismnie Persine, 70, H.C
Huwssknecht 349 (G-BOLSS!; iso: JEL LE! W,

A. dumetorum Hand -Muzz , Symb. Sin. PL 7. S55. 18933 Syntypes: Ching.
[Seechunn] N'Seite des von .Muli geven Dechuppdien fihrenden Rilekens,
300 m, 4.8.1915, H. von Himdel-Murzetti 7426, und in der Jukpuitle aul” dem
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Pass, 4350 m, H. von HusdelMuzseti (W!), - Lectolype (desighnated here):
China, N'Seite des von Mubi gegen Dschungdien fithrenden Rikckens, 3900 m,
48,1915, H. von Handel-Muzzeits 7426 (WL iso: EL W,

echatanus Bunge |868, Mém. Acud. Lmp. Sci. Sawint Pétersbourg 110165 71 in
clave [et Le. 15013 118, 1869) - Campylanthuy - Type: inter Bagdad et
Kermninschah, GA. Olivier & LG, Bruguigre ({1, specimen unicium in herb,
Kunthiuno nune regio Berolinensi [destroyed]), ¢t speciming dua sine 1. et fr. in
herb. Mue, Piris [P these specimens e most probubly A, spinoss), - Lectotype
(TIETZ 1988) Foto of the ofgingd fower dissection o [Hustr, Collect, Astr, (K!)
in comnection with the origianl descrnption). - Epitype (designoted hered: Lran,
Prov. Lorestun: between Nojan ind Keshwur, 3379070 N, 48°29" E, 1900 m,
18.62001, Sytin & al. (MSB!).

. echidnaeformis Siry., Repert Spec. Nov, Regni Veg. 470 198, 1939, Syntypes;

M. Kuh Sichs Buschom prope Schirus, 30061885, O. Stupf (K!, W!) (sub nom.
A knhistanns): et Kuh Koenbogh, O, Sapl. - Lectotype (designinted herey: Kuh
Kambagh 8§ of Schirus, O, Stpt (sub nom. A, Eufivranns) (WU jeo0 B

. eginensiy Freyn & Sint, Osterr. Bor 2 42: 100 1892, - Lecitype (designuted

here): Armenin fuecicy, Egin [= Kemslive] ad Salachil, 2561860, PEE.
Sintenis 3490 (BRNM!; iso: BPL G JEL LD WL WLITY,

. ellipyoidens Ledeb. var. kuddshensic Baosil, Bot, Mater. Gerb, Gluvn, Bow Sada

RSFSR 3: 11, 1922, Syntypes: Kuldsha, untere Taldy, 40000 v 1879, A, Regel;
uberer Tuldy, SO, 1751879, AL Regel (LE!; Irenkhubirga, S000'. 2451879,
A Regel (LEY Turlypnu, 9000, 381879, Kunges. - Lectotype (designuted
here): [Ching] Kuldshi, unterer Taldy, Irenkhobirga, SO004 1551879, A, Regel
(LE!: iso: MSB!).

. elvmaiticuy Boiss, & Hunskn, in Boissier, Fl Or, 20 346, 1872 - Leclotype

(ZARKE in ZARRE, Maassouml & PODLECH, ined.): in montibis Sawers et
Eschker Persiae austro-oce.,  SOOOMKY, vin 1867, HC. Hiosskneeht 24
(G-BOLS!: so: BM! G-BOIS!, JE!, KL LE!, W),

< var, validipr Bomm.. Beih. Bot. Centrulbl. 1923 231 1905_ Syntypes: Sultuanbid,

2270883, Th Stuuss (K!, WU!) et 257.0890. Th Struuss (WUL,
Schuturmkioh, 257 1889, Th. Strauss (WL Sultanabad, 2261890, Th. Stoiwss
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(K photo MSB!: Sulanabad, Schutnrunkoh, 2460880, Th. Strauss, -
Lectotype (desigmited here): Sultunabud, Schutnrunkoh, 24,6, 1889, Th. Strauss
(kuh A andalanicus ) (B,

erinavens Fisch, subsp, sefidrudensis Sirj. & Bormm., Repert. Spec. Nov, Regni
Vew, 5206, [043, Syntypes: Persia bar, in valle Sefidrud prope Rudbur, 300-400}
m, 6-75.192 LEN. Boromilller 68(0; ibkdl., inter Rusturmobad et Rudbar,
N30 o, 351902, 1 FN, Bommlifler 6899 (B1) jnter Reselt et Tehenin
mope Mendschil, 400 m, 105,192 JEN, Bommiller 6901 (B!). - Lectotype
(desizgnited here): Persia bor., in valle Sefidrud prope Rudbar, 300-3K) m,
751902 LFEN, Bornmiiller 6900 (B1).

. erfocalyy Bunge, Mém. Acud, Tmp. Sci. Suint Pétershoureg 11016 56, 1868 in

clave [et Lo 1501): 150, 1RE9]. Syntvpes: [Turkey BE Van] Argerosch-dugh inter
bcum Vin et provinciim Mikdseh [Mukus), 3370 m, 1859, Th. Kotschy 805; &
B67 pp. (cum A Rfticalyve mixiis). - Lectotype (designited here): [Turkey BS
Van] Argerosch-dagh inler Jacum Van et proviscim MOkDsch |[Mukus],
3370 m, Th. Kotschy 803 (P; o G-BOIS!, Wi

. erythrocephaluy. Freyn & Sint, Owsterr. Bol Z. 42: 10. 1892, - Lectolype

(desizgnited here): Armenin twrcicd, Karpul, inomonte Kiorotasch, 13351589,
PEE. Sintenis 335 (BRNM!; iso: Bl, BPL BR!, G JE! LD! PRI WL WUL

. eschkeremyiy Bois, & Hunsskn, in Boissier, FL Or. 2: 328, 1872, - Leclotype

idesignuted here): in montibus Siwers el Eschker Persibe austro-oce., SO0,
vii L B6E. H.C. Housskpecht 9 (G-BOLS!: sso: BN,

. eustrophacanthus Rech. (. & Edelb. Biol Skr. 9(3): B7. 195K Type:

Afghunistin, Deb Kundi, Khidie Kotal, 2900 m, 16,1949, L. Edelberg 1924
(C, W, buth untmceable). - Neotype (designuted here): Alghunistun, Proy,
Ghieni, Khuwiju Abdal, W Ghieni an der Stafle much Dushi-i-Nowar, 2900 m,
LLB970, O. Anders 3908 (MSB!),

. exiguus Post, Pluntue Postiunue 30 7. 1892 - Lecwiype (designuted here):

in cacumine Sudr-esh-Sheikh-ali (Antilibant), 2871891, GE. Post (Kl isoe
BM.

exseapus L. 1. caulifer Borbis 1885, Erdész. Lapok 24: 304 [et Osterr. Bot. Z.
A5: 233, 18ES (us vurety)] - Type: not imdicited. Becuuse no specimen of this
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weon collected before the publication 1= fownd, o neotypification is necessury,
Meotype (the only existunt specimen of Bois, designated here): in arefiosis
campi Rikos ad Budapestinum. | 1.7.1888, V. de Borhds (BP!),

A exsal Muire, Mém, Soc. Se. Nut, Muroe 150 26, 1924 |et in schedis impr,
Juhandiez, PL Mume, anno 1924 distrib.). - Lecwtype (designuted  here):
[Morocea] Moven Allas, entre Achbalon Lidi et PAgoelmun Sidi Al ou
Mohand. 2100-2200) m, 30.6,1923, E. Jubindiez (MPU!; so: PL RAB!),

A, fenzlii Boiss, Diwpn pl. ofient, ser. 2, 5: B9, [B56. Synlypes: in negione
meridionudi alpinn Tuur Cilicicr, S300-60000 1836, Th, Kosichy 131 in T
ulpes "Butgur Dugh®, S300-6000, 5.8 1853, Th. Kotschy 170 (BP!. G, G-BOIS!,
MSB! P!, PRL W Leclotype: in regione mendionali alping. Tuurd Cilicici,
S3H-600, 1836, Th. Kosichy 131 (G-BOIS! o BML BP!L EL FIL FI-WL G
GOET!, K!, M! PR, TUBL WL WU!, Z1),

- subsp. armadchek Eig, Syst. Stuud Astrng. Newr East: 81 955, Syniypes
5. Turkey, Tiurss Mountains, Bulgirdagh, at the foot of Mt Amudshek
15001600 m, ZLE 1931, A, Eig & M. Zohury (HUL); between ERMally und
Biredjik, 16350 m, 2181931, A, Hig & M. Zohary (HUI!, W) descent from Jum
Shuuchy towards Shunsho, 6001800 m, 2181931, A, Hig & M. Zohary
(HUI: ascent o Armudshek, TSI-200 m, 2181931, AL Eig & M. Zohury. -
Lectotype (designated here): bscent to Ammidshek, 1900-2000 m, 218, 1931,
A Eip & M., Zohiry (HUJ L w0 B,

- wvaur. ellenbergii Sin. & Bormm., Repert Spec. Nov. Regni Veg. 500 136, 1941,
Syntypes; [Tihrke] Alp Dag, 1938, Ellenberg 783 (B!) n Beweketli, 1700 m,
2781938, Ellenberz 417 (B!} Aly Dag [in der Schlucht Emfi-Boasi, 210 m,
7.9.1938, Ellenberg [z.n.] (B!). - Lectotype (designited herel: [Tiirkei] Aln Dug,
1938, Ellenberg 783 (B!).

A, filugineny Boiss. Diggn. pl. orent, ser. | 90 590 FB449. Synivpes: in Persin
PMB. Aucher-Eloy 1267 (FI-W!, G, K2 foto MSB!); et in monte Elhurs prope
pag Dareke, Th, Kotschy 561 (4s A compactus). - Lectotype (desigonuted here)
in munte Elburs prope pag, Dareke, Th, Kotschy 561 (08 A compactis)
(G-BOLS!; so: BM!L FL-WI, G Ko pp. L LE!, TUB!, W),



PDF Compressor Free Version

Twpificuion af Astrogedus species [V (Fobuceaed.

A. frapilideny Froyn & Sint, Bull, He, Boiss, ser. 2, 40 LLLL 1904, Syntypes:
Aschabud prope Nephton 1340900, P.EE Sinenis 2000; di., 1635, 19N,
PEE. Sintenis 396 (M!), - Lectotype (designiated here): |Turkmenistun|
Aschabad prope Mephton, 16.5, 1900, P.EE, Sintenis 2000 (BRNM!; s B!,
BRLJEL LDL LE! M!, MSBL STU!L W1, WUL 2L,

A, gemingnus Boiss, & Hiusskn in Bossier, FL O 20 330, 1872 - Lecloype
idesignuted here): mie. Geminun inter Sihoy [Sinanduj] et Keemunschah Persite
oee., 7000, ix. 1867 H.C. Houssknecht [22 = 352i] (G- BOIS!: the sheet nuirked
s lectoty pos; iso: G-BOISL, BMIUJEL KL LEL W pp.l ).

- vir miwor Boiss. & Huwssko, i Boiss, FL Or 2@ 3300 1872, - Leclotvpe
(designuted here ) in monte Algsehke mier Awibeng et Sthon [Sunundug] Persibe
oceid., Y000, viii 1867, H.C. Hunssknecht 23 (G-BOIS! jso; JEL W pp.!).

A. gillii Sirj.. Repen. Spec. Nov. Regni Veg. 50 269, 1941. Syntypes; |Lnin., Elbirs)
Kendevan, 297 m, 5. july, A. Gilli; Kendevin L 2800 m, 3 July, A, Gilli W!). -
Lectotype (designited here): Elbues] Kendevan, 2970 m, 5 July, A Gilli (W),

A, piraldignns Ulbr,, Bot Juhrb, Syst, 36, Beibl. 820 64, [9)5. - Leclotype
idesignuted here): [Ching] Aubersier Nonden von Shensi [Shaanxi] bei In fun o,
GG, Giraldi 4277 (F112 the lvpe muteeial at B & destyyved, drowing at K1),

A, glaueopsotdes Bornm., Mitth, Thile. Bol. Vereins, NS, 23: 10, 1908, - Leclotype
idesiznuted here): Persin oce,, inler Kermunschuh et Nehowend Lonstunioe ad
DrvhameTesh, 14.5.1004, Th, Strauss (B! with description; iso: JEL W),

A, gosyypinoides Hand -Maze, & Bornme, Ann, Noturhist. Muos, Wien 27: 75, 1013,
Syntypes; im Dechebel Sindchur swischen Deeheddole und Chattunije im Wad:
Sthilw, G00-700 m, 1161910, H. von Hundel-Muzzets 1555 (W foo K, WU
im Drchebel Abd el Asis bel Ghurrn, S00-600 m, 22.6,1910, H. von Handel-
Murretti 1748; Mondin, Senur, |888, P.EE. Sintenis 1316 (08 A, flogineus)
(Bl WU, - Lm:h.'rt}'}‘n: (desinuted herel: im Dschebel Abd el Asis el Ghur
SO0-60 m, 226,1910, H. von Hondel-Muoegetn 1748 (WL jeor BL TARL
Wiy,

< var. sindscharensis Sirj., Repert. Spec. Nov. Regni Veg. 47: 230, 1939 -Lectotype
fdesignated here): Mesopotumin, i mont. Dschebel Sindschar, H. von Hundel-
Nhirretts 1553 (WU Bo: WL
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A possypinuy. Fisch, vur, servadosus Boiss,, FI, Qv 20 3500|872, - Leclotype
(designuted here): in mont Avroman [er Schahu], S00° [30007, i 1867, H.C,
Huwssknechr (G-BOIS!: Mo, 3410 iso: BM! G-BOLS! LEL MSE! W),

A priffithii Bunge. Mém. Acad. lmp. Sci. Suint Péersbourg 15015 92, 18649,
Syntypes: in regno Cibulico, Kalu Puss, W, Geulfith journ, 1079 (= distr, 1511}
(G-BOIS!, Ky diste 1513 (KL PE owithoot Powers and fruge); 1542, - Leclotype
{designuted hereined. ): Kulu Pass, Griffith disw. 1513 (K!),

Ao guextii Eig, Syst St Astrug, Near East: B0, 1955, Syntypes: T, Zawit, 3750
ft., 28.7. 1933, E. Guest 3764 (K1 envir, of Suwara-Tuks, between Dohuok dnd
Amadii, TO00=1200 m, 2891933, M. Zohary & Amducsky. - Lectotype
idesiznuted here): envir. of Suwara-Tuky, between Dohuk and Acodin, K-
1200 m, 28.9.1933, M. Zohury & Amdursky (HUT!).

A, heratensis Bunge, Mém, Acud, Imp. Sci. Suint Pétershourg 11016} 83, IH68 in
cluve [et Le. 15010 145, 1869). - Lectovpe (designited here): [Afghumsinn)
N Herat [prope Herut], ix 1858, AL von Bunge (P so: FLL G-BOIS!, GOET!,
Kl L. LE! MSB!, W),

A. hirtus Bunge, Mém. Acud. lnp. Sci. Suint Pétershourg 11(16): 54, 1868 in cluve
[et Leo 15010 BT 18691, - Holowpe: Persia media inter Giis et Murtschehur,
N lsfhun Bunge & Bienert (PD in juvenile state, withont flowers und fruis);
therefore un epitype 5 choosen which shows gll eseentinl churueters of the
species. Epitype (choosen here) lnin, Prov, Esfohon, ot the beginning of roail
from Golpevesin o Muteh, FRS0 m, 20071998, Minssoumni & MoriiTunin
6711 (MSBL tso: TARLY,

A hypsogeton Bunge, Mém. Acad. Tmp, Sci. Saint Pétersbourg L1016 82, IR6E in
cluve [er Le. I5¢1) 140, 18], - Lecotvpe (desiznuted here): Persid or., inler
Nischupur ¢t Meschhed, SO0, vi-vil 1858, A. von Bunge & Th, Bienen (LE!:
the sheet murked us lecioy pus; iso: G-BOIS!, GOET!, K!, L, LE!, MSB!, W),

A. karatasehensis Sirj., Repert. Spec, Nov, Regni Veg. 47: 234, 1939 - Leclotype:
Armenin wrcice, [B7 Elurig] in m. Karatsch prope Kuaput [supm Pekenik],
1261880 PEE Smteris 768 (us AL lomarekin) (KL jso: LD
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A karsiarny Bunge, Méme Acad, lmp. Sci, Swint Péersbourg 15 (1) 115, 1869, -
Leciotype (designuted here): [Turkey | Ammensy prope Kars, GF R, von Rudde
280 (LE! 150: P!y,

A. kashmirensis Bunge, Mém, Acad, Tmp. Sci. Saint Pélersbourz 117 16): 30, 1568
o clave [et Do 1501 34, 186%] Syavpes: Ino alpibus  case hmire nsibus,
Tuequemnont 778; Fulconer 420 (sub nom. A pyrrothicho) (K). - Leclotype
{designuted here : In alpibuis custhmirensibus, Jueguemont 778 (P,

Al keyverlingti Bunge, Mém. Acud, op, Sci. Saint Pétersbowre 110163 82, LE6E in
clave [et Lo LS00 1390 186Y), - Lectotvpe (designuted here): inter Murtsc hehur
et Sof, N Isfohon, v 1859, AL von Bunge & Th. Bienen (LE!: the sheet murked us
kec iy pus; iso: G-BOIS!. GOET! KL inter Jesd et lsfahun, LE!, MSB!, W),

A. kifonsanicas Ulbr., Bot. Juhrb, Syst. 36, Beibl. 82: 64, 1905, Syntypes: Ki fon
shun, in der Mibhe von Puoo ki ween, Disie, Ki shan, Lo n, v 1895, G Giold:
W6; do. 294, 1891, G, Giruldi 4243 (F11): dio., 1898, G. Girldi 4240: fr. (F1!). -
Lectotype [desizgnuted here): [Ching, Shonxi] Ki fon shan, in der Nihe von Puo
ki scen, Distr. Ki <hun, Lo tun, v, 1895, G, Giruldi 706 (FLY; the type mutenal at
B is distroyed: good drawing ut K!),

A. krugeanus Freyn & Bomm Osterr. Bor Z. 40: 443 1890, - Leciowpe
(designited here) Amosin, mb Akdugh, 1600-2000 m, 1961889, LEN.
Bommiiller 92 (BRNM! iso: B, BM!L, BPLBR!L BRNM!, FI!, GOET!, JE!, K,
LD LEYL OXFL PR PRCL STU!

- var. eommagenieus Hand -Mazz. Anne Nawuchise. Muos, Wien 27: 770 (013, -
Lectonype {designnted hewe ) Tachirik Jailassi aufl dem Nemrud Daph bei
Kjuchu, 1950 m. 1271910, H. von Hundel-Mazzetti No. 2141 (WUL jac Bl
BRNM!, W1, Note: The stutement in FL of Turkey vol. 3 of u holotype in W. is
Wwrong.

- wvur. fareftee MNibEek, Spisy Prir. Fuk. Masurvkowy Univ, 350 81 1923, .
Lectonype idesignuted here): | Turkev] Touros Armenus, mons Horefin inter Win
(Buskila) et Kocanes, 2600 m, 3181910, F. Nibélek 3100 (8AV]; iso: BRNU),

- vir. karadaghensis Sirj. & Bomm., Repert. Spec. Noy, Regni Veg 320 110 1943,
Syntvpes: Lycoaonin, me Karadueh  supro Suleiman-Hadji-Jujl, 176.1911,
Androsovseky 456, inm. Karddugh supru p. Kavadagh, 257191 1, Andrasovseky
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4500 (B 1. - Lectotype (designuted here): Lycuonia, m, Karndugh supra Suleiman-
Hudji-Lighe, 176,191 L Andrisovsrky 456 (B,

- var. karagoeldaghensis Sirj.. Repert, Spee, Nov, Regni Veg. 47: 247, 1039, -
Lectotype (designdted here): Armeni e, o dlpinis ol Karseoeldagh,
Giamdagh Muden, |804, PEE, Sintenis 7143 (LDL w0 BRUE!L LL ML STUL,

- var, kurdomerensis Sin., Repert Spec. Nov, Reeni Veg, 47° 247, 1939 -Leclolype
idesignuted herel: Armenin e in m Kurdomer, disty. Glimlischkhune, 1894,
P.EE Sintenis 6208 (PRCI; iso: B! JEL LD, PRY, STULL Z),

- vir, smitens. Freyn & Sint, Bull. Herb, Boiss, 31 FB0. 1895, Synlvpes: Armenia
turcic, Glimischkhine, prope Tultabun, 16.7. PEE. Sinenis 6263 Armwenii
wrcicy, Szandschuk, Glmilshkhine, ad Aimeme-bogus, 168, 1894, PEE,
Sintenis 7419 (B, LDY, - Lectotype (desivnpied hem) Armmenin ficaea,
Glimlisehkbone, prope Talwbun, 16.7., PEE Sintenis 6265 (BRNM ! ko BP,
JEL KL LDL PRCL WL WLUL Z1).

- var, sipikardaghensis Sirj., Repert. Spec. Nov. Regni Veg, 470 247, 1939 - Type:
Avmenin te., Sipikordogh, 1890, PEE Sintenis 3021 (W1 ico: LD,

A. kubistemus Bunge. Mém. Acud. Imp. Sei. Suint Pétershourg 110161 32 1568 in
cluve et Le. 15010 141, 1869 - Leclolype {(designuted here): Persiue prope
Kuhistun, inter Isferur ¢ Dere-minn, A, von Bunge & Th, Bienen (P! iz
G-BOIS!, K!, MSB!),

A. kurdicus Boiss, vur. achyrdughensis Sirj. Repert. Spec. Nov. Regni Veg. 47:
231, 1939 - Lectnype (designated here): Synn bor, in m. Achyvrdarh supra
Muruseh, H.C. Hunssknecht (JE!; iso! G-BOILS!),

A. kutepovii Sirj., Repert. Spec. Nov. Regni Vee. 47: 239, 1939, Lectolype (here
designutedy: [Turkey] Cuppuadocia, prope Manden, vi IE98, Siche (W iso: G,
W,

A, lpmarekii Bois,, Dingn. pl. odent, ser. 1, 90 82 1849 Syniypes: "Tragocantha
ocientulis humillima bncony flore purpurascente’. Armenin, LP. de Toumefort
A compactus var, T (B-W, G-BOLSLE AL humilis Willd, non M.Bieh, (B-W_j
in Armenii. Guondelsheimer (G-BOIS!): in Cappadocia. PM.B. Aucher-Eloy. -
Lectotype  (designuted  here): in Coappadocia, PM.B.  Aucher-Eloy 1261
(G-BOLS!: iso: F1I).
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Al lastocatwdoy Bunge, Mém Acad, Inp, Sci, Suint Pétershourg L1O1G) 83, 1868 in
clave fet Le, 1501): 144, 1869, - Lectotype (designuted here): ad fines orientales
Persize in montibus Kub-i-Ketul | inter Guasn et Chaf, A, von Bunge &
Th. Biepert (P o FIL GBOIS!, GOET!L KL LE!L W,

A fasioglottiy MBieh., Fl, Taur-Cane, 3; 486, 1819, - Lecotype (designuted here):
in apricks Chncusi ciburdinied ad rvam Podkumek cien acidulam Nurtsing
[Nurzia), 18049, C Steven (LE!; iso: HL K1 LED,

A, lnteriians Frevn & Bornm, Bull. Herb. Boiss. 5: 3049 1897, Syntypes: Persite
nustr. Prov. Kermin, Kub-i-Nise, 3800 m, 4.7 1892, JEN, Bormmiiller 3788;
[Schuh-Kuh] mb. Koh-i-Diwgsst disticis Rahbur (inter Kermun et Bender-
Abbus), 3100 m. 281892, J E.N. Bormnmilller 3789 (B!, BRNM!). - Lectotype
idesiznuted here): Persive gustr. Prov, Kerman, Koh-i-Nase, 3800 m, 4.7, 1892,
JEN. Bornmilller 3788 (B2 with detcription: iso: BM!, BRNM!, G!, HBG! JE!,
K!, LD LEL OXPL PRC!, W, 21,

A lepidanthus Boiss,, Diagn, pl. otenl. ser, 1, 9: 85, 1849, - Lectotype (desiznuted
herey: inter Edlip et Adeppum, vii 1846, Boissier (G-BOIS!: sheet murked s
kec oty pus; iso: G-BOIS!L WU,

A. leacomallus Bomm. & Siy.. Repert. Spec. Nov. Regni Veg 52¢ 11 1942
Syntypes: [Turkey B7 Erzincun] Bgin (Kemalive), Saluchiil, 2961890, PEE.
Sintenis 2779 (MSB!, W Eezin ad Euphrtem, Kainatschir, [od Paschiosth),
2661889, Sintenis 936. - Lectolype (designited here: Egin ud BEuphratem,
Kainurtschur,

[ad Paschiisch], 26,6 1889, Sintenis 936 (B!: with description; iso: BR!, BRNM,
K.

A. levieri Sommier & Levier, Boll. Soc, Bow lial. 1893: 527, 1883 [¢1 Osterr. BoL 7.
28, 1E04) Syntypes: juzo Tieberdinski inter flum. Techerdu et Do-ut ditionis
Kuliin, 3000 m, 29,1890, C.P.5. Sommier & E. Levier 353, mi, Elbous in monte
supr flumen Kilkiedi, 2R00-3000 m, 991890, C.P.5. Sommier & E. Levier
(FLl). - Lectotype tdesignated hered: juro Tieberdinski inter flum Tschendy et
Do-ut ditioris Kubun, 3000 m, 29 1890, C.P.5. Sommier & E Levier 353 (F1

cum diggnosd; wo: FIIGL LE!.
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A

litostachyus Boss, & Haweskn, in Bodssier, FL Or, 20 350, 1872 - Leclowpe
(designuted here: [lran] in monke Schabu Kurdestaniae Persiae supri Rowansir,
SO0, HC. Huwsskoecht (G-BOIS; iso: BM Y JEL KL M),

longispicatus Ulbe, Bot. Juhth, Syst 36, Beibl, 82: 61, 905, - Leclotype
(designuted here): [Ching] Shensi sept, Lio y shun in der Schluchl des Fon v
buo, 2R 1RUR, G Gialdi 4256 (FI; the type mutedal ot B s destroved:
drnwing ut K.

. macrolacty Boiss, & Buhse, Nouv, Mém. Soc. lmp, Nutmlbisies Moscon 120 63,

1860, - Lectotype (designuted here): im Gebirge bei Bibersing 3151848, Buhse
O (LB with deseription by Buhse : no muterinl in G-BOIS),

. malacotrichus Fischer, in schedis impr, ad Th Kotsthy, PL alepp. kund moss,

ed, Hohenocker No. 224, 1843, - Lectotype (designuted here): In collibus pr.
Adeppurn, 13.5.1841, Kotschy PLoalepp. kurd. moss, 224 (LEL iso: BM!, G,
GOET!, HOHL K LE!L M! MSB!, PRI REG!, TUR!L W, WUy

. marschallionus Fisch., Bull. Soc. [mp. Naturalisies Moseou 26021 328, 1853,

Syntypes: wd portis Cavcnsicas, FoA Murschall von Bichersiein [LE! pp.|:
prope Lars, Fritesche (foto: K i m. Bolkan Tureomanioe. G5, Karelin (LE). -
Lectotype (designited here): prope Lars, Fritesche (LE),

. medorum Bornme, Mith, Thie, Bot. Vereins, ns, 230 11 1908, - Lecloype

(designited here ) Persin oce., in monte Elwend, vi, |902, Th. Strauss (Bl iso:
TEL).

. meschhedensiy Bunge, Mém. Acud. lmp. Sci. Saint Pétersbourg L1 16): B2 1868

in cluve [et Leo 1501 140, 1BeY]. - Lectolype (designated here ) prope Turuk,
Kub-Sanel, haod procul ab urbe Meschhed, vib 1858, A, von Bunge & Th,
Bicnerr (P! iso: FLL GLBOIS!, GOET!, K LE! MSE!L W),

. microcephaluy Willd. vir, argaens Sin., Repert. Spec. Nov, Regni Vee 47; 204,

1939, Synivpes: Cuppudocia m Argoens, 1400 m 1856 B. Bulinsy 939
(G-BOIS!: sub num. 199, GOET!Y: ibid., 160K m, E. Zederbiuer; ibid., Kysil-
depe, 2000 m, [7.7.1898], Siche 190 (Bl: fugo. K. LE! WUL - Lectotype
fdesigniated here): [Turkey] Cuppadodcia, m. Argueus, 1600 m, E Zederbubier
(WL sheet marked us lectotypus; iso: WL,
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A micropteruy Fisch, Bull Soc. Lmp. Nuowralisies Moscou 26023 396|853, -

Lectotype: inter Amisia et Toptscham in ditione Tokatensi, E. Wiedemann (LE!
sheet marked ws lectotyples; s LED mixed with A sekatensiv),

- vur. robustior Sirj.. Repert Spec, Nov, Regri Veg, 47 246, 1939, - Lectotype

(esignuted  here ) Pontus, m, Kidklar sopra Amasia,  SO0-600 m, 1590,
Boammitller 2867 (BRNM 5 iso: B!, BR!, LEND,

. monspessalonus. L. subsp, dlvricny (Bemb.) Chater in Feddes Repen. 790 51,

1968 = A. ilfyricus Bemh,, Select. Sem. Hon, Erfurt, 1836 |et reimpr. in Linnoen
120 Lint. 74, FE38]. No tvpe is given. - Neotype (designuted here): Mirumie
prope Tergestem, Marchesetti in Fl, Exsice. Austro-Hungaricy ar. 7 (MSB! iso:
ML W

. morgani Freyvn, Bull, Herh. Boiss, 5: 601, 1897, - Lectotype (designuted herel:

[lrin] Persibe oce. Prov. Luristan, in monte Hischtud-puhlu-Kuoh, (ud meridiem

opp; Korremabad ), Jul 1591 M. et M De Morgun (BRNM! s0; B,

. monterdeianuy Big. Syst Stud. Astrng. Newr Epst: 107, 1855 - Lectotype

idesignuted here): Lebunon, Zuchleh, 315 1936, P Mowterde (sub A, zachlensiy )
(Cs!: the plunt on the nght side)

. mnltispines Freyn & Bomme, Bull. Herb, Boiss: 3: 397, [8Y7, Syntypes: Persine

ustr. Prov, Kerman, prope Rahbuor (inter Kerman et Bender-Abbasy, 317, 15492,
JEN. Bornmitller 3781 (B di,, 2700 m, LEN, Bornmiller 3785; m monte
Kuh-i-Lalesur, 3Ky m, 23.7.1892, LEN, Bormmiller 3783 (Bl, BM!, BP!,
BRMNM!, STUL WU 25, - Lectotype (designuted here): Persine austr. Prow,
Kermun, prope Rahbur (inter Kermun ef Bender-Abbuasy, 270 m, 317 18492,
LEN. Bornmiiller 3755 (BRNML wo: B!, GLJE! KL TARILL W, WU,

- var. parviflorus Freyn & Bornm, Bull, Herh, Bowmss, 5 395 1897, - Lectotvpe

idesignuted bere): Persi wostr, Prov., Kerman, mt Kub-i-Dschupar, 3000 m,
L 1892, JEN, Bornmitler 3712 (BRNM!; 1s0: B!, BPL G, IE!L Kl MSB!,
Bl, WL,

A myrianthuy Beck, Denkschr, Akad. Wiss, Wien, math-notwewiss, Cl. 20 Abt 51

336, LEE6, - Lectotype (designnted hereld: m desertis prope Humadon, 26,7, 1882,
Th. Pichler 35 (WL so: BLIEDL, MSBL W,
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A. nimrudensiy Sir.. Repert Spec. Nov, Regrni Veg, 47: 233, 1939, - Lectotype
(designuted hered: Kurdistania oce. Taorns Cataonicus, i m, Nimood-diagh pr. v,
Kjuchbi, distr, Marnuret--Asis, 600-2250 m, 1271910, H. von Handel-
Muzzetti (us A erythroceplalus) (WU sheet murked as lectoypus: iso: W,
W,

A, moemiae Eig, Syil Std. Astrug. Near East: 74, 1955, - Leciotype (desiznuted
herey: low, Ser Amuudin, 38,1933, B Guest 4974 (Kl sheet marked us
lec oty pus; iso: K,

A muftolskil Eig, Syst Stud, Asteng. Newr Easte 87, 19550 Synlypes: S, Syri
Hermon, Wadi Shib'n, 2171924, AL Eig, ibid., 1861924, Nafiolski (HUI!),
Lectotype (designuied here): 8. Syrin, Hermon, Wadt Shibi, [eo 1200 m)
2171924, A Big (HUD!; iso: EL K, W),

A morvegicus Grawer, Pl minus cogn decurdic 13, 1784 et mimpr. in 1. BoL
(Lomdon) &) 271 1922]. Type: Norvegin, prope Roenws versus proedinm
Engun, ad Glomen fluvinm, Weber (oot to find elsewhere). Neotype (designuted
here): Norwuy, Alp, Dovrensis, Kongsvold, 207 1870, Zetterstedt & Wickbom
(MSB!: 1500 M),

A. nudatuy. Bunge, Mém, Acad, Imp. Sci. Saint Pélershourg LI(16): 85, 1868 in
cluvee [et Le. IS(1): 147, 1B69] - Lectotype (designated here); in Tuuri cilicici
ulpe Achiir-dagh supro Murnseh, HLC, Hinssknecht 7 (LE! a0 EL TE!),

A, ochrobius Bunge, Mém, Acud, Trop. Sei Suint Pétershourz 11016): 82 1868 in
cluve Jet Leo 1501 141, 1869]. - Lectotype (designited herel: prope Kehris-
demeh versus fines Persiae orentulis inter Meschhed et Hemt, viii, 1858, A von
Bunge & Th, Bienert {LE!: iso: BR!, FI!, G-BOIS!, GOET!L. K!, MSB! P!},

A. eleaefoliuy DC_ subvur. alevandri Sirj., Repert, Spec. Nov. Regni Veg, 47; 254,
19349, Syniypes: [Turkey, BO Kuoyeeri] Cippadocia, Ylan-dugh ad Cuaesirenm,
1400 m, 12.8.1856; B. Bulinsy 942 [emonnee 922], Armmenin mossicu, wd p.
Alager, L1 Kurjagin & Safiev, Lectotype (designoted here): Cappodocia, Yian-
dogh ad Coesiream, 100 m, 12851956, B, Bulansa 942 (W jso: G-BOLS

Al paclhiyacanthus Bunge, Mém. Acwl. Imp. Sci. Sdint Pélersbourg 11(16): 82, |86
in clave et Leo 15010 1430 1R6Y] - Lectotype (designuted hered: [Irn] prope
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Kelat Prov. Chorassan, diste, Guaghadensis, A von Bunge & Th, Bienert (LE!,
so: BR!, G-BOIS!, GOET!, K!, PLW!),

AL pannosus Penzl var, albotomentosas Fened in Tewhichatechell Asie Min, Bor |-
31860, - Leclotvpe (designated hevey: pl. d'Orient, 1855, B, Bulansy 480 (Gl
so: FILWL IEL MSREL P!,

A paraglveyphvilos Boissien in Lecomte, Not Syal 1 235 1910, Syniypes:
i Vindinieof, 181908, Faurie 317 (EL MSB! P! W) Sakhalin, prés Brizine,
L7908, Foure 516, Leclotype (designuted here): Sakhulin, pris Brizine,
171908, Fiurie 516.(P!; is0: Bl MSB!L WL

A, parvowionus Boiss, & Huowsskn, in Boissier, FL Or. 2: 320, 1872, - Leciotype
idesignuted herel: in om Pwrow supr Kermumnschah, 900, ix 1867, H.C
Huussknecht 3520 (G-BOIS!: <heet murked s lectotypus; so; G-BOIS!, B! K,
LEL P W)

< var. intermediug Sig. & Bomm., Repert, Spec. Nov. Regni Veg 52: 4, 1943,
Syntvpes: Persiie o m. Kub Domine. Fereidun, vin 1908, Th. Strouss; il
Dechekab, 1903, Th. Strunss (B), - Lectotype (designuted here): Persin, in m.
Euh Domine, Fereidun, vii 1908, Th, Strauss (B,

A, penmetiy Bunge, Mém, Acidl. Irp, Sci. Sainl Pétersbourg 110163 B3, 1868 in
cluvee [et Lee IS(1): 148, 1B6Y9] - Lectotype (designuted here); in Tuuri cilicici
ulpe Berys-dugh, 2450-2750 m, 471865, HO. Hinskoecht 14 (P5 b G-
BOISL, W,

A. perfstereus Boiss, & Hiunskn in Boissier, FL Or. 20 351 1872 - Leclotype
(designited herek |Irag) mt Pir Onur Gudmn Korduchine Peistie contermitue,

SN, HAC. Houssknecht 28 (G-BOIS ! i=0: JEL W),

A. pichleri Beck vur, glabrescens Sin.. Repert. Spec. Nov. Regni Vep 47 203,
1939, - Lectowpe (desiznited here): Persii, Tschintschian, leg. Th. Pichler (W,
iso: BY PR in agmo echatunensis (sub A floceesus). det Sirjoey hinself, WU!).

A, piletocluduy Freyn & Sint, Bull, Herb, Boiss, oée, 2, 40 LIOE, [0, Symypes
SOIukI, 20071900, PEE Sinlenis 7350 (BRNMDG ibad., 7.5 19K, PEE.
Sintenis 1061 ibid., m fowee Persergraben, 178 1900, PLEE, Smlenis 1103
(BP!, BREM!, BRNM!, JE!. LDI, PRI PRC!, ZT!); Kisil-Arwal, 55,1901,
PEE. Sinwnis 1682y (BRNM!, E!L Gl Karakiln, in monte Sundsodugh,
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1851001, PEE. Sinenis 1682h (BRNM!, LD!j; ibid, 3151900, PEE,
Sintenis [682c (BRNM!, IEL (682, Ll 1682, LD!). - Lecotype (designated
here): Sk, 7.8. 1900, Sintenis 1061 (BRNM L iw0: B!, BML BP!, E! G!, JE!,
KL LD MSEL PLSTU! W WLILZL,

A, prusignus Boiss. v, bozaetimuy iz, Sy S, Astrip Near Easpe 84, [U55,
Syntypes: S, Tukey, Cilicie Tuurus Mountiins, envir, of Bosinti, 800 m,
2051931, Hig & Zohury (HUL WY Bulgurdagh Mountiin, Armudshek, above
Al-Keupr, 1200 m 2181931, Eig & Zohary (HUL fow K% env. of Goezne,
NW of Mersing, 10001100 m, 16,8.1931, Eig & Zohury. - Lectotype (designuted
here): eny. of Goeene. NW of Mersinn, 10001100 m, 16.8.1931, Eig & Zohary
(HUI.

A. pseudosquarrosus Sir. & Rech [, Ane Osterr, Akud, Wiss., Math, Nuturwiss,
KL 91 164, 1954, - Lectmype (designated hered: [lran] Bulwehistin, inler
Zuhedan et Khish ditiomis Surhodd, [300-1600 m, 1551948, KH. Rechinper
& b, 43R0 (W sheet nurked us lecholype; iso: B, B G KL IRAN W

A pyilodontivs Boiss., Diagn. pl. orent, ser 1, 90 86, 1849, - Lectotype (designuted
here: in regione inferion Libani vel Antibiban (loc propri non memini),
vii L B4e, B, Botssior (G-BOIS ! sheet murked jis leciolypus; iso: G-BOIS!H,

A, prerocephalus Bunge, lzv, lmp. Obsheh, Ljubie Boeav, Moskovske Upiv, 26020
253 1880, Syntvpes: Kokind, nuhe Borukha, 3171892 (LE!); Turkestun, nuhe
Mukscheviti, ewischen Urn-fjube und Jingy-urvk, OA. Fedischenko; und bei
Siratne, OA. Fedicshenko (LE!. - Lectotype (designited here): Turkestun, niohe
Mikschevit awischen Uni-tiube und Jungy-arvk, OA, Fedsthenko (LET),

A, pulvinatay Bunge, Mém Acud. lmp. Sci. Suint Pélersbourg 110 16): 82 LH6E in
cluve [et Lo 1SC0) 1420 F86Y). - Lectolype {(designuted here) [lran] Prowv,
Chornssun, distr, Meschhedensis suprn pugim Dihegur, vi-vil IS8, AL von
Bunge & Th, Bienart (LE! iso: FI1. G-BOISL GOETL KL LY MSE L W!L

A. pyenocephaluy Fisch. vur. nabelekii Sir., Repert, Spec. Nov. Regni Veg. 47
2320 1939, - Lectowype (desipmited here) |Twkey] Kordistinga ture. inker
Hashitn et Amadia, F. Nib&lek (SAV] sheet murkied a8 lectotypus; iso, SAVI).
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A

quinguejugus Sij. & Rechd., Biol. Skr. 9(3); 171, 1958, - Lectotype (designated
hete): [Alghunistun] Deh Koandi, 2800 m, 1161949, L Edelberg [H6Y (W s
oh,

rahensis Sirj. & Rechf, Ann. Nuturhist, Mus, Wien S8: 66, 1951, - Lectotype
(designuted here ) Persi Prov, Shihrd-Bustum, mt, Shabvar suprd Nekaman,
Rahé, 2700 m, 20.-26.7. 1948, K. H. Rechinger 600 (W1 the upper plunt; iso: E!,
Gl K, Mty

. rascleyaensis Freyn & Bornm., Bull. Herb, Boiss, 6: 982, 1898, Syniypes: Syrii

Aatilibani inter Zebedunt ef Rusche i 2406, 1897, LEN, Bormmiiller 568; Libuni,
i oregiome g jued Sanmg 220002300 m, JEN, Bommiiller 272 (Bl =
A cruentifloms Boissl). - Lectotype (detignuted here): Syrin, Antilibunt inker
Zebedani et Rascheya, 24.6. 1897, LEN, Boromiiller 568 {BRNM!; iso: B1),

. rubens B, Fedisch. & NA. Ivanovi, Trudy Tadzhiksk. Buzy 2 146. 1036, -

Lectotype  (desigruted  here):  [Tudzhikistin) Durss occidentulis in jugo
montim wnter fluvia Jachsy et Ob-pion, prope pugom A, 200, 1932
M.E. Gontschuoy, 1.5, Grigogew & AA. Nikitin 998 (LE! sheet muirked us
leciotypus; iso: LET),

. rumelicuy Bunge vir. euboieus Sirj., Repert Spec. Nov, Regni Veg 47 200,

1939, Lectotype (designuted here): Gruech, in ink, Buboed [in reg supr, m.
Delphs Euboew, SOO0', 81858 |, T H.H. von Heldreich (B! iso: MSBYL P!,

- war. feyegeticus Sirj. Repert. Spec. Nov. Regni Veg. 47; 199, 1939, -
Lectotype (designuted here): Griecia, in mo Tayegetus, T-HH. von Heldreich
1423 (WU isol BL ML MAL MSB!).

. sangonensis Sifj. & Recht, Anz Osterr, Akid, Wiss, Math,-Nowrwiss, KL 91

64, 1954, - Lechtype (designuted herel [lon] Bolschiston, My Taftin, prope
Singon, 1600 m, 1951948, KH Rechinger & al, 475 (W Acgu. No. 7364
wo: B EL G IRAN, KL LD MU W: Acqu No, 73411).

A, schottianns Boiss,, Diagn. pl. onent., ser. 2. 50 B9, 1856, - Leciotype (designuted

herey [Twkey] ciea costellum Gilleck Town  Cilicici, 480000 wvin 1833,
Th. Kotschy 283032 1e (G-BOIS!: sheel murked as lectotypus: iso: G-BOLS!,
GOET!, LE!, Wi,
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Al semipellitny Bunge, Mém. Acad, lmp. Sci. Saint Péershourg 116 83, 1868 in
clive et Leo 15010 144, 1869). - Lectotype (designated here): Persid, prope
Lichredubbud mnter Jesd et Isfihin, v. 1858 A, von Bunge & Th Bienert (LE!
o G-HOISL GOETL KL LL W,

AL venganensiy Bunge, Mém, Acad, Tmp. Sci. Suint Péteyshourg 11016): 82, [H68 in
clive [et Lo IS(1142) - Lectotype (designuted bere): [Inin] inter Teherun et
Tuhris, prope Sengan et Bugh, A von Bunge & T. Bienent (P! iso; G-BOIS!),

A, steversianus Poll., Sp. Astrugal: 15, ¢ 12 180, - Lectotype (designited here):
circd fluy, Uldshaur deserti Kirgiso-Songarici, Sievers (LEL iso: BM).

A, someheticuy K Koch, Linnuen 15: 720, 1841, - Lectotype (designuted herel:
in Somchetia, ©. Koch (LE! in Prov. Schumgel, 1837, leg. Dr. Koch No, 554,
the type mutheral uf B is destroyed.

A, spiceeformis Eiz, Syd. Sl Astrug, Newr Eane 1030 1955, Syntypes; Syria
between Queyutein ind Hawann, 24.6. 1932, A Eie & M. Zohury (EL HUI: foto
B W1 between Homs and Palmyi, neur Forkhlos, 7.7, 1934, P. Mouterde (as
A bethiehemiticus), « Lectotype (designuted here); between Homeand Palmyeo,
near Forkhlos, 77,1934, P. Mouterde (HUI!),

A. squalidus Boiss, & Noé var, ehdoroxanthinus Freyn & Bormnm, Osierr, BoL 7.
420 48, 1892, - Lectotype (designuted here): [Turkey] Pontus galaticus, in monte
Abudschi-Dagh, 1200-1500 m, FLE IS0, JEN, Bommilller 2000 (B ja; G
LD,

A. stapfii Sirj. Repert. Spec. Nov. Regni Vep. 47: 206, 1939, - Lecloype
{designited  here);  Pemi, Kuh  Bamu, 881885, O, Swpl 2573
tus AL brochycentros) (WUL e K TARLL WL

AL stemonyelioides Freyn & Bornme, Mém. Herb. Boiss, 13: L1 1900, - Lectoype
(designited here): Pheyeia inenor, Sultindogh, prope Akscheher, LI m,
19.6.1809, 1 F.N, Boromiiller 4419 {BRNM!; iso: BL),

A. strictifoliny Boiss. {, grandifoliug Siti., Repert, Spec. Nov. Regni Veg, 47 236,
19349, Synlypes: Persia boreilis, jugi Elbursensis in reg. sububping, in valle Lur
ad pugum Getschesdin, 2200 m, 4.7 1902, JEN. & A. Boramiiller 6897 (B: pp.l,
BM! KL M5B, Wl quogne in collibus aridis m. Elburs pr. Derbend, vi 1843,
Th. Kotschy 658 (BM: pp.l, FLWL, K: pp.l. Ml PRCI, W) quoque in valle
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Tulugon montis Elburs prope Gattade, 1471843, The Katschy 321 (pp), -
Lectotype (desigmuted here ) [lran] in wvalle Talagon montis Elburs prope
Crattade. 14.7. 1843, Th Kotschy 521 (W!: on sime sheet with Kotschy 658; iso:
Fl1-W!).

- L intermediuy Sin., Repert, Spec. Nov, Regni Veg, 47: 236, 1930, Syntypes:
Persia, ad lotern montium in ville Koschodora diste, Nakitschiwan, AL Srovits
451 (FI. KL ML PRCL W1 quogue in loas lupidopsis Stedbisimis cired
Seidchodsehi, distr. Khoi, Proy, Aderbendschun, AJ, Saovits 488, - Lectotype
idesignuted herel: [lrin] in focis lupidosis sterflisimis circo Seidchodsehi, distr.
Khod, Prov, Aderbeidschon, AL Szovits 488 (WL kol EL FI G-BOIS!, K LE!,
M, MSB! PRC!L W ZT!).

- subsp. softarvi Ponent, Feddes Repert, 83: 6230 19730 - Lectotype (designuted
here): Ankury, Kecidren, 6.7, 1953, Zohary (HUJ: sheet murked as lectolypus;
s HUI.

- wvur. kutepovii Sirj., Reperi. Spec, Nov. Reegni Ve, 470 237, 1939 - Leclolype
{designited here) Trinscaucnsiy, disty, Nichitschewan, AJ. Srovits 451 (W,
o Bl EL G-BOISL JE!L KL LE! M!, MSB!, PRCL W WL,

A, strictipey Bormme., Bull, Hers. Boiss,, sér. 2, 50 540 1905, Synivpes: Elburs oce.,
vall, Serd-derre supnt Gerly, 2600 m, 266, 192, LEN, Bormmilller 6842 (B1); et
i vihe Tulkin suprn Dachoistan, 2100 m, 27,6, 1902, LF.N. Bommiiller 6841, -
Lectotype (designuted  hered: [lam, Pwov. Tehmn] in walle Talkin supra
Dechoistin, 2100 m. 27.6. 1902 L. EN, Bornmilller 6841 (B 1),

A, stromatodes Bunge, Mém. Acud. lmp. Sci. Saint Pélershourg 11(16): 85, 1868 in
clave Jet Leo 1501): 148 1869). Synlypes: in Tour cilicici alpe Achlic-digh
[Acker-dugh], SMMY. suprn Mimsch, 19701865, HC.  Hunsknecht 8a
(G-BOIS): dw. or. 10 (BY, JEL LEN: die. or. B (G-BOIS!), - Lectotype
{designuted here): in Tauri ciliciet alpe Achiir-dogh [Acker-dagh), SO, supra
Murasch, 19.7 1865, H.C Haussknecht 100LE! isa: B!, G-BOIS! B!,

Al supranubivy Bornm., Mitth, Thilr, Bol Vereins, ns 28; 53 1911, Svalypes:
Antilibunon, Hermon (Djebel Cheikh'), 1R T18T8, Ch. Guillardot (JELY,
Antilibupon, oberhally Rascheya, TOOODGMNNY, Th, Kowschy 170 Morthem
Litlumon, Makmelgebirge above Ehden, 1855, CJ. Blanche 310Wbis (JEY, -
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Loctotype (desigmuted here): Antilibunon, oberhillh Rase beya, TOOCROU, Th.
Kotschy 170 (B! is0: MSBL W 1),

- wilr, drevidens Big, Syst, Stud, Astrag, Near Easpr 89, 1955, Syntypes: Syna, M
Hermon, above Ain Jineh, [SO0-1600) m, 2371924, A Eig; between Ain Zhib
uned Kasr-Antar, 1181929, Gaveelith (HUJ), - Lectotype (designated here):
Syrii, Mt, Hermon, ubove Ain Tineh, ISO01600 m, 23.7.1924, A Eig (HU'; iso:
ELWn.

A, tevesianns Sennen & Elias, in schedis ad Sennen, PL. d'Espugne n” 4640, 1922
[et in Bol. Soc. Ibér. Cio Nat, 26: 119, 1928], - Leciotype (designated herel:
[Spuin] Logmong, Trevianw 1551922, Frére Elins in Seonen 4640 (MA! No.
6744 7; qa G, LL MAL W),

A. inety Freyn & Sint, Osterr, BoL Z. 42 11 1892, - Lectotyvpe (designuted here):
Armemia turcicy, Egin, ad Salachlil, 256.1890, PEE. Sintenis 2778 (BRNM!;
isd: BL G JEL LD LE!, MSB!, PRY).

A, tokatensis Fiach, Bull. Soc. lmp. Nuwrobisies Moscon Z6(2) 37 153 -
Lectonype (designuted here): [Turkey] prope Tokat Nawliae. B, Wiedemunn
(LE!: <heet rmurked ds lec oty pus; ixo: G-BOIS!, LE)).

A. tossiensis Freyn & Sint, Osterr. Bot, Z. 43: 416, 1893, - Lectotype (designuted
here): [Turkey] Puphlugonia, Tosshy, wd Tschinonbabia, 20.7.1892, PEE.
Sintenic 4712 (BRNM! wo! B!, BM!L BPF!, FIL Gl GOET!, JE!, K!, LD LE!,
MSBL PR!, PRCL STUL WL, 21),

- vur. armeniacus Sif.. Repent. Spec. Nov. Regni Vieg. 47° 246. 1939, - Leclotype
idesignuted here) Armeniy ture, diste. Giimilschihane, Taltaban, 1894, PEE.
Sintenis 6267 (PRCY iso: BRNM !, LD, MWL,

PRC!: ja: BRNM! LD ML WU,

A, totsehaloniis Bomim,, Bull, Herb, Boiss, <&, 2, 50 763, 1005, - Lecioype
idesignuted here): [lrun] Elburs e, ad basin septentrionulem alpium Totschul
in valle Scheheristunek, 2250 m, 7.6.1902, leg. LEN, Bommilller 6898 (B!
sheet murked s léctotypus: iso: Bl BMI, EIL GL JE!, K1, STUL W, WUL Z!).

A transjordanicus Fig, Syst. Stud. Astrug. Newr East: 12, 1955, Syntypes: Southem
Syrig, Hunmn, inter Gabagueb et Sanomein, ci 660 m, 7.5, 1933, G. Sumbelsson,
Buosru, 7.5.1886. Post (B!l KL - Lectotype (designuted herel: Southern Syri.
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Hawran, anter Guabugueh ef Sanpmeem, cao 660 m, 7.5.1933, G, Samuelsson
(HLUJ T aso W,

A. trapezunticus Sirj. & Bornm., Repert, Spec. Nov, Regni Veg, 520 12, 1043, -
Lectotype (designuted hered: [Turkey| Anatolin Prov., Trupesunt prope p.
Drevizhk, 2761917, BK. Schischking et B.K. Schischkin in Grossheim &
Sthischkin, PL orient, exs. 139 (sub A, pvaims) (B! iso: BRNM, K, PR,

Al tricholobus DU var, minor Hoheno, Bull, Soc. Imp. Nuwralistes Moscou 6
35, IR3E, Lectotype (designuted here: [Aserbatjun] in o, Suwant, S(OE-
G000 fi, v.vid836, RF. Hohenucker (LE!, mo: Gl G-BOIS!, MSB! P,
Wiy

A, wallianus Bornm. & Reese, Repert. Spec. Nov, Regni Vep 43: 151, JU38, -
Lectnype idesigrted here): [Turkey] Phryei, Uschak, 30 km E der Stiadt, 5 km
5 Bunias, 7.6.1935, H. Reeswe & B Wall (B! i JED

A, wartvensis Bunge, Mém. Acid, Limp, Sci. Saint Pétersbourg 110160 57, 1868 in
clave [et Leo LS01): 1330 1869). - Lectotype (designited here) in Kurdistiniie
provincig Museh copiosus  per districtum ‘Warto, 4600500, 26.8, 1859,
Th, Kotschy 411 feron, in deser, 416) (P cheet nurked is lectolypis; iso: BM!,
CGE!, El, G, G-BOISY, JEL K!. L, LE!, MSB!. P!, PR!, WL ZTI),

A. wrangelii Sirj.. Repert Spec. Nov, Regni Veg. 47: 200 1939, Syntypes:
AsChabad, SUHEIG (Spratowka), 4.7 190, PEE. Sinwnis 735 Kisil Arvat,
Kamkala in monte Sundsodogh, 3151900, PEE. Sinlenis 1682c (BRNM!)
Kisil Asvat, in m. Kopel dagh, 5.5 10901, PEE. Sintenis 165820 (BRNM! ) ibid.,
1851901, PEE. Sintenis 16820 (BRNM!). Lectotype: Aschabaod, SOk
(Suratowka), 4. 7. 1900, PEE. Sintenis 735 (as A, verns) (W is0: BL BRNM!,
GI MY LEL MSBYL PL STUL WU Univ, Lausnne).

A, xanthogossypinuy Hand -Moze, Aon. Nowrchise Muos, Wien 270 76, 1013,
Syntypes: bei Sert am Abstieg in die Schivchl des Bohtn, 1781910, H, von
HondebMueretti 29749, unter Flndik am Tigas NW Duochesiret ibm Omur,
H. von Hundel-Mazeetti (W0LUDS: bei Mur Jukub N Mossal, 350-900 m, H. von
Handel-Mazzetti (WU, - Lectwotype (designuted here): Bei Sert am Absties in
die Schlucht des Bohtan, 1781910, H. von Hundel-Marzetts 2979 (WL dso:
BLWI).
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A. zachlensis Bunge, Mém, Acud. lmp. Sci. Saint Pétershourg H16): 88, 1868 in
clive [et Lo, 15010 154, 1869, Syntypes: Syria in Libano supra Zuhle, 11 H, de
Labillurdiere (FI-WL Gy ibid., voevi 846, E. Boisder. - Lecolype (designuted
hete): Syria in Libano supra Zahle, vic 1846, E. Boissier (G-BOIS!; w0 KL LE!,
MSH LWL,

- vir. parvibractéatus Si.. Repen. Spec. Nov. Regni Vep 47; 235, 1939, -
Lectotype (designuied hered Synan Libinon, Bhaooddon, [200- 1300 m, 1910,
JEN, Bormmiiller 11582 (B!]; is0: EL G, JEL MSBL WL,

A, zehdbruckneri Hand. Maze, Ann. Nawrchise Mus, Wien 270 740 1912 -
Lectnype (designited hevey: [Turkey B7 Eluzi] Husarbaba Dogh am Gildschik
(Cuellsee des westlichen Tigris) unweit Kharput, 1THO0-Z450 m, 2971810,
H. von Hundel-Morzettg 2580 (WU with descaption; so: B, W),

A, zebedanifensiy Freyn & Bomme, Bull, Herb, Boiss. 6; 981, 1898, - Leclotype
idesiznuted here): [Lebanon] Syro, Antilibant, inter Zebedini et Rascheyi.
2461897, 1 F.N, Bornmliller 270 (B! is0: BRNM!, Gl

Phace glabra Clrion, Bull Soc. Philom. 3 99 (No. 61). 1811, - Leclotype
idesignuted here): "Phocy glubrn: caule mmosn, prostrato, folofis subovanis,
florum alis ntegris, Messidor”, scripsit Clanon (B!, other probably  type
rmuterial: ¢ Clanon (G-DC 1L blunchutre lwehe purpre-violeo).

Tragacantha flexilisping Boris<, Bor Muter, Gerb. Bor Tkl Komurova Akiud,
Niuk SSSR 100 74, 1947, - Lectotype (ZARRE. ined. ) Ferganu, distr. Numungna.
in montibus ad cipam sinistoum {1 Tekie, 1571915 R Roshevite 65 (LE!: sheet
murked s lectotypls; iso: LE,

Tragecantha Wloriee Bonss, in FL Tadehik, 5; 683, 1937, - Lectotype (desiznuted
herey: Dirwie, prope pugum Dehip ad . Pjundzh, 1131916, B. Fedischenko,
OF Knoming & EG Crernjubovekuja 1071 (LE! sheet marked s lectolypus;
o LET),

Tragacantha fmtermivta Boviss,, Trody Bow Inst, Akad, Nouk SS55R, Ser, 1, FL Sist
Vyssh, Rust 30 221, IW36. - Lectotype (designuted here): in montibus pr.
Aschibad, 28601897, DUl Litwinow (LEDl with description ind driwings; iso:
LE!, W),
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Tragacantha kuldtangi Nevski, Trudy Bot, Inst. Akud. Nuuk SSSR, Ser. |, Fl, Sist.
Viyssh. Rast, 4: 258, [937. - Leclotype (designuted here): in monte Kuohiting
sieprt pagum . Kuhiting, 1960931, SA. Nevski 337 (LE!: sheet murked i
lecwtypus; iso: LE!).

Tragacantha macrantha Goriss. i FL Tuadzhik, 50 680, [937. - Leclolpe
(designuted  here):  [Uzbekistan]  Hissar,  prope  pagum  Chovak,  distr.
Sthuchrisjubs, 1561897, VL Lipsky 146 (LE!: sheet nurked s lectolypus; iso:
LE!)

Tragecantha meraca Bonss, Bol. Muter, Gerb, Bot Insi Komarovay Akad, Niuk
SSSR 10 59, 1947, - Lectotype (designited here): Turcomunia, jugum Kopet-
Dagh, prope Pul-i-Chatum, in jugo Gias-giadyk, Rochnater, 3181930, LA &
O Linczevski 16 (LE!: sheet murked ax lectotypus; iso: LE!),

Tragacantha multifoliolata Boris., Trady Bol. Inst, Akud, Nouk 555, Ser |, FL
Sist Vyssh, Rast 3: 219, 1936, - Lectotype (designuted here): Montes Kopet-
dagh, supro pugum Tjusi-wplin in jueo. Koozly-dogh, 1500 m, 6.7, 1031,
A G, Borissova (LE!L: sheet murked os lectotypus; iso: LEL).

Tragacantha pyenantha Boris., in FL Tadshik. 50 6810 1937 - Lecloivpe
(desiznited hewe): prope Mumynobad, 215 191 Divoogoskaja |[460) (LE!:
sheet murked gs lectotypus; iso: LE!,

Tragacantha stipulosa Boriss,, Bot. Moter, Gerb. Bot, Inst. Komuanova Akad, Niuk
S8SR 10 750 1947, - Lectolype (designuted here): Asi medi. prope
Sururkand, o tmjectn Tochi-Koraginsky, 100 (230 71900, B0 Livwinow 1415
[as Al asuphes ] (LE!: sheet murked as lectonypus; o Gl LE!, PROC! WL,

Tragacantha transeaacasica Bonss, Bol. Muter. Gerb, Bob Inst Komurovy Ak,
Muuk SSSR 10 67 1947, - Leciotype (desiznuted here): [Turkey] distr, Anvin,
Gurdepny, 06,1914, Turkevilech 785 (LE! sheet murked as lectotypus: iso:
LE!)

Tragacantha unguiculota Boriss, Bot, muer. Gerb, Bol Inst Komarovn Ak,
Nuuk SSSR 100 57. 1947, - Lectotype (designated here): Jugum Kopet-dugh,
prope Fiusia, 2360921, M. Popov 696 (LE! sheet murked us Tectotypiis; isc:
LE).
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THE GENUS ALLIUM (ALLIACEAE) IN IRAN:
CURRENT STATE, NEW TAXA AND
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University of Tehran, Tehmn ind Ferdowsi Umiversity, Mashhod, Lo

Abstract

Alter o short review on txonomic contributions w Irunian Al Species
diter "Florn Irunied” (19710 Alinem longipapillatie. RM, Fritsch & Mutin,
Ao montelbirzense RM. Fritseh, Y. Salmoki & SH. Zwre,  and
A kwlsorkhense RM. Fritsch & Johawehi were  pewly  described.  Allium
Suscoviedacenm Fomin anld A meselbatem L were pewly recorded for Irun, iod the
occurmence of A lamondioe Wendelbd wos confirmed. Descriplions and maps of
distribution were given for gl these species including o diggnostic key for the
A capitellamm Boiss. allionee. Morphological chomcters of sect. Pseudograson
Wendelbo were distussed and supplemented by 4 Key lor Alliem species having

tepals with more thun one midvein,

Key words: Allinm, Inin, Tuxonomy, Classidication, Distdbution, Deseripiion
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Introduction

Al is one of the Lirgest (abowt 85 species, FRIESEN et al. 2005) and
txonormically most diverse and complicated gener of the monocots with i main
centre of diversity in the mowntinons areas of Southwest and Centml Asiy
(FRITSCH & FRIESEN 2002). The territory of lrun belongs to this centre. Here the
eenus Alliwm 3s tymcal for the lrano-Tumnian phyto-geogruphical region dnd
displays 4 Righ level of specific endemism (MATIN 19923,

Diuring the last 30 years, in lran muny herbana were established und having
respectable ceientiflic collections, Well-known Herbunn like "TART" and "TRAN"
expiinded by wddition of thousinds of pewly collected woucher specinens,
Nowadays, ar least the threefold ymount Of muterals could be vsed compured with
the gt complel vevision of the genus for lrun by WENDELBO (19710 who
recognised 75 Alliym species in lmn However, this wealth wis only wsed for
revision of small groups (like sect. Megaloprason, FRITSCH 1996), Rirely Aflium
species new for Tmn were recorded (MATINE 1976, MATIN 1991, AKHANI
1999, and only sporadically newly identified tixy huve dlso been deseribed
(MATIN 19580, KAMELIN & SEISUMS 1996, FRITSCH ef of, 2001, FRITSCH
ef af, 2, MASHAYERHI o af. 20051 However, the recond of A hoffandictnm
RM. Fritsch in lrun published by SEISUMS (20000 wis @ misupplication
(FRITSCH e al, 2002). Scientific progress led o nomencloronul ulierations of
names ased by WENDELBO (1971 Afttum bodeanum Regel becune o nomen
seffeendum (BRUMMITT 2001 ) und was sunken into synomvmy of A, cristophii;
A hirtifolium Boiss. is  con-specific with the somewhut  eurlier  described
Ao sdpitetem Regel (FRITSCH  1996), and  the  lmuniin  specimens  of
A brachyscupum Vved. tumed oul o represent o new species A, assadii Seisums
(SEISUMS 2000). Becuwse strong evidence secumulated that, Nectaroseordum clin
no longer be wecepted as sepumte penus but belongs o Allium (FRIESEN of al.
2HI5), two species were formully trunsfe red w Al The resulting "landnurck"” of
B specics occurming in Lein is the stting point o our investigations.

These duata strongly undedine o modern revision of the genus Affipm in Lon
is urgently needed which will become an inleesnd puart of the currently edited

"Flor of Lran” in Perstun, Such an extensive analysis clin oot be curreatly written in
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une 2o Pecouse re-goupings and description of new i will be uaavoidable.
This and other English papers will announce the progress o the community of
taxonomists acting is precursors of or contributions (o this revision.

WENDELBO (1971} applied the then most midlern clussificution of the
venis, He gecepted 140 Affinm species Tar the wrea of "Flora Iraniea” belonging o
foir subgenern und 15 sections (several of which he had described himsell shorly
before). After Wendelbo, o ruther lurge number of infmgeneric xonomic groups
wils created hut oaly a part of them is applicable to Affiem species occurring in Lean,
The mowt recent clossification proposal for the whole genus Allium (FRRIESEN ¢t al.
2HNI5) necepts 15 subgenen und 72 sections, Adcording o this new clossificution,
the Allinm species cumently recognized (or Loun belong to seven subgenem und 249
sevtions, This clissification will be upplied here and in kiker papers.

Taxoenomic part
L subyg. Alfitn
As STEARN (1978) pointed oul, sect. Scomdon in the snse of WENDELBO

(1971) with C. Koch as author and A rubelltim M. Bicb. os type species is
nomenclatorically incorect. This section hus elichier heen described by WD Koch,
and A mioschotam L. owis chosen us lectotype species which now belongs o
subgenus Polyprasen Ridic (FRIESEN et al. 2005; see below). The other 1] Iruniin
species which WENDELBO (1971) included under sect. Seorodon remuined in
subg, Affism but were trunsfermed by KHASSANOV (2000) und FRIESEN ¢t al.
2005 1 other seclons:
- A fhrosum Regel, A mubellum M. Bieb, A syeamantinm C. Koch, A, lamondine
Woendelbo, und A, imbilicanm Boiss, (o secl. A valvea FO. Khuss,
- A callidiervon CAL Mey. 10 secl. Brevispatha Vulecchi

A, buegei Bois. und A, sabuloswm Stév. ex Bunge in GOEB. o
secl. Eremoproxum (Kumelin) F.O. Khiss, R_M. Fritsch & Fresen
< A, kfrindicwm Bornm and A kepetdagenye Vved, o seel. Kopetdagio F.O. Khuss
< Al longreaginatent Wendelbiy 1o seel. Longivapimate (Kameliny PO, Khoss,
R.M. Fritsch & Friesen
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- A capitellarmm Bois, o seel. Caernlea (Omeler ) FO. Khass, Hee we huve o
add 3 new species from central Alhorz mountain runge described below:

While muost Allinm species in lran dre spring Qowerng, 4 remarkihle number
of species belonging (o subg. Alfien are flowering in summer when plunt collecting
Pecomes more diffieult. Then especially nher smull dnd otherwise inconspicuoms
plint are ofien overlooked nd rrely collected for the hecburin, Thus more of
hithertoy unrecognised or new wxa for mn belong w o subz. Alfium thian o other

subgenera.

L1 Alliem longipapiliotum BM. Fritsch & Matin, sp. nova (seet. Allim)
Holotype: lman: Prov, Loresiun, Khormmobad: Chom-Divan, 1400 m, 25,05, 1994
leg. Veiskarami, No. 23982 (TUH) [N 33730, E 48°19'30") (Fig. | & 2)
Descriptions Bulbus ovoideus, § mm m dinmetro et 10-12 mm longus; tunicae
membranacese  fusco-badiae, Bulbilli o nomero 325, breve  stipituli tunics
atrobrunnets. Folin i nwmero 2-3, aogoste lunceolats, pling in sty vivendi
convoluty, monifeste papiblatn, 8- 16020 cm longn et 3-4(5) mm latn, morgne
{sub-jeilinns, vivide wsque ploce viridis. Scopus flexuosus subeylindricus levis,
basi decima partis vagins foliorum involuti, glinee: viridis basi atmorabro suftisa,
Spatha rostris longiludins [5-20 mm, Umbells sphoerica e 2 em in dinmetro,
1530 flora, pedicelli 3-8 mm longi strcti, Brocteoli plus minosque lanceoluti,
Perigoniom cupulifomme 3 mm longum et 2.5-3.5 mm wm, Tepals lioceolaty,
dorso et murgine equuliter longis asper-papillutis; mteoora 12215 mme Lot
extenorn sublotiornn: lteo-rosen fuscatoenervose,. Filumenta tepalis gequantin vel
sublongora, intertorn tricuspiduty tepalis latior, cospide anthenferm mins dimidio
longtudims  ovatae buseos filimenti attingente, cuspide  lateraliy  longissimo;
filamenit exteriora indivisa toangulong. Stylus exsertus 2-25 mm bngus. Oviriom
stbsphocnenum ca, 2 mm longum keve. Capsula ¢t seming ignoti.

Differt ab Allio garadaghense: A, notabile et A, subnorabile olils brevissimis
asperi-papillosis, vigins foliotum brevissimis et colons tepaborum luteg-roseis,
Simile A potabife characterits tepalorum (lamentomumgue ¢t colons  tunics

hulborum sed color tumici et magnindo mognis bulbillis simlis A subnorabile.

tn
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Bulb ovoid, e, 10-12 mm long and 8 mm in dismeter, with membranous,
durk peddish-brown toaies, Side-bulbs 3-5, shortly stalbed, blackish-brown. Leayes
2-3, sheuthing the lower tenth of the scupe: blades murowly lanceolate, §-16(20) cm
long and 3-<45) mm wide, plune, in the living remarkubly convolute, mughly
pupillose, (sub-jeiliate alone margm, vivid to glivcous greens Scape (lexuous,
subeylindricul, smooth, 20-3(0 cm long and 34 mim in digmeter, glupcous green,
Pasally durk reddish brown, Spathe with 1520 mum long beak, Inflorescence head-
like, abowt 2 cm in diameter, with 15-30 flowens. Pedicels 3-8 mim long, struight
Bracteoles present, mome or kess lanceolie. Flowers 3-4 mm long and 2.5-35 mm
wide, cup-shaped. Tepals lanceolute, yellowizh-pinkish with dorker midvein, on
ahaxial surfuee and Wong murgin loosely but equally covered with stongly enluresed
vells bearing long papille, nner ones 1.2-1.5 mm wide, the ouler ones slightly
hroader, Filuments us long os tepuks or subexsened ) mner ones incuspidate with the
anther-belring cusp fess thun half as long as the ovate basul laming which is wider
thiun inner tepals, el cusps very long: outer laments undivided. trivngular. Style
exserted during unthesis, 2-2.5 mm long, Ovary subglobose, cu, 2 mm long, smooth,
Cupsile and sesds nol séen.

Distobution and hobitmt: Known only from the Zagos mountain ringe in the
Lowestiin and Bukhiiar Provinces., The habitit of the wype collection wis nol
mentioned, The plunts from Bakhtior Mis, grew on adry rocky limesone slope.

Relutionship: The presence of rerurkably larzer cells which bear long pupillic in
the tissue Of leaf blades and wepals 5 the most prominent charicter of this species,
It belongs o the allivnce of A ropendum L.oand is more closely related o
A garadaghense Feinbr. thon o A norabile Feinbre and A, widmotabife Wendelbo
which do oot own flut leaves, Also the very short leal sheuthes und yellowish-
pinkish flowers ure distinguishing churncters, Length of tepals, the subessened
fifuments, and the colour of bulb tunics do oot much differ from A, notbile, but the

colour of the much larger side bulblets is similar o A. subnotabile.

Phesology: Anthesis appurently from end of Moy tll June.
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Fig. 1. Holotype of Allivm longipapiliatumn.
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Additional specimens examined:

This new species species wis collected by R MF, in the Bakhtior Mis, peur
Shah-¢ Kord [N 320210 E 51704 already in 1994 when only plants prior o anthesis
wieere found. During analysis and discussion of these plants joindy with Ms Mutin,
wie concluded thut. this should be o distinet species, Unfortunaiely, these plants did
not survive tmnspluning w the Allinmr collection in Gatersleben, and o Type

specimen colld nol be selected.

Fig. 20 Alfsm fongipapillatum: AL Tepals und Gluments fsedle bur = | mmy),
B, Dhstribulion map.

L2, Allium momtelburzense BM. FritscH, Y, Salmaki & SH. Zarre, sp. nova
(secl, Caernlea)

Holowpe: Tran, Prov. Muziodumn, Central Adbore protected wmd, 2 ki afier
Kanduvin tunned o Stth-Bisheh, N 517 19 409 E 36" 12° 1179 2780 m, 17.07 2005
leg, SH. Zumre & H, Mowzzens 06583 (TUHL isotypes: BL ML TARD) (Figs 3 & 4),
Dreseriptions Bulbus soliturivs, ovims, ego 15 cm longus el 2 em in digmetm, unicis
interiorels papyruceis, alhis. Scapus erecius, ¢, 15-20 cm longus, glabrus, Foliy in
pumero -2, fisiloss, circinnate, 113 em longd ct. 2 mm a0 diametro, glibe,
Spatha membranncen, bivalva, ovalo-lanceolily, rosed waque purpured, ca. 5 mm
longy. [nflorescentiy sermi-globosy, 15-30-1lon, Pedicelli indequuls 5-10 mm longi,
Tepidy unguste lunceoluto-oblonga, obtusg, 3232 mm loogy 1L2-1.5 mm lat, rosey

psgue purpured, Filbimenty 7-8 mm lopgw, basi 152 mm longimdine connuty el
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tepaly adnatn. Antherue 2.5 mm longoe, purporese, Ovirum obovato-globosem,
minule whercubiem, sescile. Siyles fliforme, o, 4.5 mm longus, Capsulby obovai,
3-5 mm in didmetro, Seming niga, convesd, ellipticd, cu, 4 mm longd et 2-2.5 mm
T

Affinis Alllo capitellate sed differt filimentis staminum duplo (nec paulo)
longioris, antheris purpurescentibue (nec Oavis), tepulis lanceolatis-oblongs (nec
oviis) el fohis Gstulosis (nee semiteretibus-canubicolatis); diffen ub A, folesarcn
bulbi tunicis extenoreis denignomntibus pipyreets (nec anpecscentibus brunneis et
reticulito-fibrosis) et Gluments stuminum duplo longioris (nec aequilongis).

Bulb single, ovite, ci, L5 em dinm, and cu. 2 em long, outer wnics goiyish
hrown o bluck, inner tunics pupery o hyvaling, white, collum 2-2.5 cm long. Scupe
filumentous, ewect, cie 1520 cm long cu. 2 mm diwm., greyish green, glabrows,
Leaves 122, fistulons, cireinnule, 10-13 cm long dnd cu, 2 mim wide, glabrous o on
the nerves finely covered with shart scabrid hairs, Spathe + membranows, divided
imo pwo ovdle-lineeolate avumingte parts. pink o purplish with dacker vemns,
ci 5 mm bong, Inflorescence semi-globose, 15-30-0owered, Pedicels unequul in
length, pink, thin, 5- 10 mm long, Tepals narrowly lanceolate-oblong, obiwse at tip,
33,2 mm long and [2-1.5 o wide, basully 1-2 mom united, shghtly deflexed and
involute, pink o purple with dirker veins, Filuments 7-8 mm long, aboul two times
longer thun epals, busally for 15-2 mm connute w each other umd for the same
length adnute o tepals, lunceolue-linear, pink o purple, Anthers 2.5 mm long,
purplish. Quary obovite  to globose. finely tubenculite, sessile. Style filiform,
ci 4.5 mm. Capsules obovate, 3-5 mm dium. Seeds black, convex, elliptic in
outline, cu. 4 mm long and 2-2.5 mm wide,

Phenology: Flowering and fruiting time July 1o August

Distribution amd Hubitat: Alfium montelburzense & known only from meddows at
Marth slopes of Alborz Mowntuins (Fig 3) especially at humid rocky places. Like
other related species it is flowering in sumemer, while most other species ol Alffum in
lran are spring fowering

Relationship: Onaly few species of secl. Scorodon sensy WENDELBO (197 1)
distibuted i lrun possess stumens longer than tepals, Alfion  capitellanom,
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Fig 3. Diswibution mup of Aflfum montelbimenie.

A fulesaricum, und A sebidosum are the most imponant members of tis group, but
the new species shows the longest filoments (for o detuiled compurison see the key
below), WENDELBO (1971) defined A. copitellatiem much wider than in the
orgingl descrpion (BOISSIER  1846) und determined o few specimens of
A monrellurzense s A capiteffutum like other voucher specimens from N, Alborz.
However, these matedals obviously belong o two different tixy, Adcording 1o our
point of view, A. cupitellomm hos yellow and not purple anthers, and the Gtmens
are not fonger thon 4.5 mm and cannot reach 5.5 mm gs WENDELBO (1971)

considered.

Additional specimens ¢xamined:

lrun: Prov, Muesndarun: Kelirdoshi, Kuh-+ Tokhi-e Suleyvmun, 3620 m, 1271973,
M. Forovar 10195 ITARL, cu, 10 km after tunnele Kuandovan, mouniains above
Pol-e Zinpuleh, coo 2400 m, 1282006, SH. Zame & H. Mowsrensi 36584 (TUH,
TARL).
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Diagnostic key to lranian species ol Allinm secl. Scoredon semsu Wendelbo
(1971, pp: with stumens as long as or longer than epals, inner Glaments simple or
with wide rteeth pedr the base, and deciduous spithe; or if spathe persistent then
much shorter than inflorescence),
[. Bulb mnics reticolate-fibrows o exwre, collum we ledst 3 cm loog
PO JRRY 1 1 &1y 1 11,
- Bulb tunics papery in texture, collum nol longer than 3 e 2
2 Inflorescence with ut least 100 flowers; leuves 527 mm wide; tepals preenish o
white; pedicels 152 em 1ong oo e 24 Wathrfostem
- Infloreicence with up to 80 flowers; leaves nimower thun 2.5 mn: lepals pink o
red or purple; pedicels ot most T2 emm TOBE e e Y

3. Filuments up 1o 4.5 mm long: anthers yellow: tepals ovate ..., A capitelluttin
- Filuments 6-8 mm long; anthers purple; tepakls linceolate-oblong ...
PSP ORI 1€ 1 )Tt et s o

2, subg. Melunocrommyum (Wehh & Berth,) Rouy

21 Allium  kehsorkhense RN, Fritsch &  Joharchi, species  nova
{secl. Acanthoprason) (Fig. 5)

Holope: leun, Prov., Khomsin, Koshoor, Kub Sorkhe, 951993, Faghihnia,
No. 25356 (FUMH, Lsotype: TARI)

Deceription: Bulbus subglobisis 2-3 cmoin dinmetro; tumicie cineréede-badine puaulo
fongitndindliter fissae. Folin singoli vel bini, elliptica usque oblanceoluin. crssa
carnosy, basin versus stipttato-ocutni basi amplexicuolin, superne plung, supra
subiuleatn impofity, inferne levin ditidn ourgine denmtn awque sublevin wsgue
subtiliter aeuminoty, rubm: 15-25 cm dongy 5-8 om o, glavcissimie basi infeme
rubro-badin suffusy, Scopus eylindricos erectus fevis, pars supriterraned. 3-8 om
fomga, co 6 o in didmetro, gliveo-vicidis basi atromber suffusiws, Sputha
metmbruncen 2-d-purtita partibios breve seuminotis, pollide fulvi nervis inconspicuis.
Inflorescentia initio semiglobosa deinde subglobosa densa multiflord, 46 cm in
digmeter, Pedicelli erecti stricti prullungs incrssuti initio 6-8 mm longi deinde uague
25 mum longi, virde-fusei. Flores steliati, Tepala onge-mungobinn convoluta geut,
T4 mm long busi 15-2 mm lat, rosen wsque badia interdum alba Fescalo- nerviosi,
post unthesin valide convioluly ultimus unguste-conicy nece Agide. Filumenty subuluta

tepalis subequantia, alba apice kermesing vel viokicew, busi breve comndty el lepulis
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adnuti. Antherie elongatue flavie wsgue subviolicese. Ovarium depresse-globosum
interfse trisuleatnm, asperrimum, 3= mem longum 4-5 num o digmeter, vidde nabro-
suffusumn, Stylus conieps 5 mm Jonges stigmate midiviso, Capsula depressy
rprartitl aento-angubaty profumde suleatn, coe 5 mm Jonga 549 mm i diametro, in
vivo vinde-vinerey fuscoviolacey tnek exsiceatis fulvis, Seming in quogue loculis
solituriis, depresse-ovati, 3.5-4 mm longa ci, 3 mm lutw ey, 2 mm crassy, impolita
nigri

Affinits incertn, fonasse distuns offinis Allio frachvseape.  Cuamguam
stutirn similis ab AL akaka et speciebus uffinibis differt omoibus  ponderosis
churmeteribus floribus,
Bulbs neardy sphericul, 2-3 cm in diameter, wmics greyish-brown, somewhut
fongitpdina iy splitting, Leuves one or two, elliptic o oblunceolute, thick {leshy,
twirds buse sialk-like narrowed and very hasally enclosing the scupe, the upper
purt = flat, upper skle shightly sulcute, dull, lower side smooth, shining; murgin
finely tuothed or neady smooth Wwirds the short tip, ted; 15-25 ¢m Jong und 5-8 vm
wide, very glincous, basully lower side reddish-brown suffused. Scape c¢ylindrical,
strnight, smooth, 5-8 cmlong ghove soil, ¢ 6 mm in diameter, glancous green dnd
hasally reddish-brown suffused. Spathe netmbronows, splitted in 2-4 <hortly acute
purts, pale brownish with inconspicuous perves, Infloreicence initially semi-globose
luter subglobose, dense, many-flowered, 4-6 cm in diameter. Pedicels steight, stff,
somewhot thickened, initolly 6-8 mm oand finadly up o 25 mm long, greenish
brown. Flowers sturc-like. Tepuls long-tnungular. fongitudinally  folded,  dcute,
749 mm long hisally 1.5-2 mm wide, pink to bownish-red (sometimes white),
middvein muth dirker; after anthesis strongly convolute and finally purrowly conical
but not stif. Filiments pearly as long s tpals, white with cormine to vioket tip,
subnidate, tusully shonly conpute and united with repals, Anthers elongie, vellowish
tor shightly violet, Ovary depressed globose with three deep furrows, very coarse,
34 mm bong und 4-5 mim in dismeter. green, reddish Mushed. Stvle conical, 4-5 mm
lopg. white. stigma undivided. Copsule depressed trpurtile with ship angles dand
deep furrows, ¢ 5 mm long and 8-9 mm in diameter, fresh preenish-grey with
brown-violet surfuce, in dry stite pale brown, Seeds one per locile. depressed-ovale,
354 mm long. ¢. 3 mm wide iod ¢. 2 mm thick, dull bluck.
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Phenology: Flowering and fruiting in My o June.

Distibution ool habitar: This species 15 konown from Binalod and Kubh Soddhe
nEAkin Enges bt is expected 10 ocear in the whole Northeast Khorasan Provinee,
The plints are growing it south exposed places like dry stony slopes. rock outemps,
and pock lerraces,

Relutionship: At g first glance this species looks like A akake 5 str, However,

severdl Cledr differences undeding different lxonomie positions:

¥ — - -
rl.-"‘"_ -\-_;L__ '.. -.|‘. "EI s
..._ . || !I = 22
i A e, _.—-’- o
| - 5 =t I
= | i
L |¢ =
!‘FH 'r
= = 1
o e /
g % = ‘:.- 1N _": —
N '. e
S B I‘r
1 &= 5
= I::‘J{: 'i . it -.-;Iu
| Y —
B AGE 1] HE 14

Fig. 5. Allinm buhsork fiense: A, Plunt from type locudity, B, Distribution mup,
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Other short-sternmed species from the A derderianim Regel allinnce dilfer
rermarkably by linear leaves and musch shorter and basally dilated fhoments. Narrow
filuments were also reported far A, egormvae MV, Agububion & Opanesian and
A vasfferyiafoe Oganesian from Armenia, but these o lnve also linear leayes anid
long scapes.

Perhaps A brmchyacapum Vved. from Turkmeniun Koppeh Dugh mountain
runge is somewhat doser reluted. It differs by liluments much longer thin the
luncedtute und  finully reflexed tepuls but shares with A kfisorkfiense sonwe
chureters of the legves, the coursely miberculute ovary, and tepuls not becoming siff
in dry state. Afffem knlsorkense bs appuwently o orother vadable species. The
populition at the type locution showed generally pink flowers, bot in Binulod also
plints with brownizh flushed tepols were intermixed (Table 1L

Tuhle |, Compurison between A, Akaka und A kuhyorkfense

Character A. akaka s str. A, kuhyorkhense

lnflorescence = semi-globose isuh- ) globose

Tepuls ovite triangular

Dry tepuls With thickened midvein, stinging  without thickened midvein,
staft sofl. not stinging

Filiwment 142 of tepuls slightly shorter thun tepals

length

loner Bosully trmnenlar widened throughout subulate

(ikiments

Ovury ovute with fut tip, shining surfuce  depressed-globose, dull,
finely sub-tuberc ulite strfice coursely tuberculite

Capsules ahboutas long as wide wider thon long

Dhistribition MW lman, E. Andtolia N.E. lran (Homadan Prov.)

Additional specimens e xamined:

lrun: Prov, Khomsun: Binalod massif, valley with river N.E. of vill. Khirv-e Olyi
1700 m. N 36°12:01", E 59°G5'14", 25.04.2004 RM, Fritsch & M. Keusgen (Aflim
reference collection:  [RAN- U034y, North of Torbat-¢ Heydaneh, Kameh-Sofla,
Senshn moumains, 60 m, 5.5, 1991, Joharchi & Zoogooei Mo, 20001 (FUMHj
Esfurnven, Sofiubad, Ghanbarbaghi, 17800 m, 1451991, Fughthnm & Zangown
2056 (FUMH);, Kashmar Rivash, Kuohsorkkb between Targh and  Kaliteh
Teymour, 8N m, 451994, Fughihnin & Zongow 23861 (FUMH); North of
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Torbat-¢ Jum, between Timanak-Baly and Dosange, 1200 m, 115 1994, Faghibnig
& Zangoui No, 23873 (FUMH); Kushowar, S.W, Riwvash (Sorkhkuh), Band-e Ghara,
I BIN} m, 85,1995, Faphihni & Zangow No. 25356 (FUMH),

2.2, Supplemented descriptions for seet. Pyewdoprason Wendelbo and Affivm
koelzii { Wendelbo) Persson & Wendelbo

Regretmbly, the formal desenption of sect. Psewdoprason (WENDELBO.
(971 contuned more excluded than gecepted characters: “Folin stoe vaginis
supraterraners. Flores parvi disco potius mdistinete. Tepala mienomn non distincte
unguicniom,” feaving: open which vegetntive characters this section really owns,
When PERSSON & WENDELBO (1979) mansferred this section and 1s only
species from Nectargseordum w Al sube. Mefanocrommyum, they based this
decision mumby on chromosomal data and mentioned the preseoce of several nerves
in the tepals as the only morphological argument 1o summary and conclusion parts
of thar paper Neverthekess, much more morphologiea] characters mentioned by
WENDELBO (1966, 1971) were discussed and confirmed by PERSSON &
WENDELBO (1979), They may be extracted from the text as typreal charncters of
secl Peendoprason and A, koelzit:

All feaves busal and not keeled: wpok 4-5 mm long with 3.7 nerves m the
ouerand -3 nerves 1o the inoer epals; filaments brondly connate. adrmte above the
hase of the wepalss oviry verueulose withour o clearly defined dise, distinetly
superior, containiag 4-8 avoles per locule:

Dunng fieldwork 1o northem provioces of lrag m 2006, w severl locanons
in the Zagros mountain range we were able w study bving planes with 4-7 ovare o
lanceolote leaves being up w1 em brond and vivid o yellowish-green (Fig, 6 A,
The smull inflorescences ut the top of very shor scupes were stll completely hidden
by the bedked sputhes. A few plants Oowered after tronsfer o the living Alfium
coltection at "IRAN" Herbarinm (Evin) showing up 1o 60 cm long scapes and
subelobose inflorescences with white flowers, The outer kzpals had three mediun
veins and were earlier reflexed and becume myvolute than the inoer tepals which had

uneor three midveins (Fig, 6 B),
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According o morphological choreers, these plunts cin only belong 1o subg.
Melanocrommmnm. Many ower charuciers, especiably the 3-veined tepals, mutch
very well the description of A koefzii, but other ones mentioned above as well ds
some leal churacters disugree. May these plants also belong o A keelzii? This
guestion can be answered with certiinty only dfter plants from type location will
have been unulysed, Nevertheless, some arguments for o positive pnswer cun be
gained independent from such a study.

The presence ol more dnd broader leaves could be accepied without problems
beciinze up o5 em wide kaves were already discassed in the odgingl description
(WENDELBO 966, Addinonally, it is g common experience of Allium researthers
that tull growing species ure muinly represented by small plints and rarely by
“norrnal” toll plants in the herburin, This is probably coesed by easier handling of
stnall plimts dunnge tmosport, drying, and prepumtion of herbanum specimens, Thus
the few specimens seen by Wendelbo represent protuibly only the "low fraction” of

this species,

Fig, 6. Allium koefsii: A Plant in vegetative state (Kordeston Prov., No, THE),
B. Purt of inflorescence with buds,

The differences in the posture of the tepals cun perhups best be expliined by
the dssumption that the holotypecal plunt wis Luid o the press when the buds were

still very woung. In such cises the buds cunnol open in normal munner, dand
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malfomrmed fowers wrise. Addigonally, the posture of the epals wis pot at all
discussed by PERSSON & WENDELBO (1979}, und also the campanulute shape of
peritnth wits pot confirmed for A koelzi. One cun only gssume that the living
plunts, which were wsed for karyological studies, did not fower at least until the
monusenpt wis submitted, The fuct, that the figures accompanying the firs|
description wene luter pe-used without substantiol chonges may nlso point W missing
additionad dan.

Reflexed white tepuls were alko meconded for the holotype specimen of
another lnmian species. WENDELBO's (197 1) descoption of A fedischenkoi Nith,
suid "Perigonium lute compunulotum .. demum reflexy et contorn .., and also
some other chiracters of this species Gt ruther well the plunts shown in Fig. 4.
However, the tepals shall be 7-8 mm ong and linewr-lanceolite. Adier huving <een
twir vouchers from leag, WENDELBG (1985) chunged the deserption: Tepals
purplish, fading (o white in dried specimens. Therefore the plunts under discussion
cannot belong to A, fedtschenkoi.

How much veins huve the tepals of this teeon, and can it belong o sect
Psendoprasen'? Wendelbo did not mention this cheueter nether in "Flora Tmniey”
not i "Flor of Tag”, but NABELEK (1929) wrole in the origing description
“nervo dpicem non pltingenti percursa” expressing the presence of one vein.

Mevertheless, re-exambnution seems cssential,

Supplemented description of Aflfum koelzdi

Bulbs nearly sphetcal, 3-6 cm in dinmeter und 3-5 cm high, with fregulucly
decomposing,  brownish  ouler funkes, Scipe  subeviindricl, striaighl,  smouoth,
070 em wll, 6-10 mm in divmeter, duocous, green or reddish floshed. Leaves 3.7,
feaf sheuthes below the soil, outer kel bludes broadly ovate w broadly lynceolute,
rounded with acule tip, 15-25 om long and (3)6-12 cm wide, innér ones muach
numower with browdly scute tp, as long a3 the outer ones but -3, 5 em wide,
yellowish wr vivid green. mostly gluncous. Spathe membianowns, often splil ioto. e
aeule  parts,  browpish-yellowish  with  meopspicuous merves.  Infloescence
+ orbiculir, nither demse. Pedicels stroight, wiry, 25-35 mm long, pale green.

Fowers  three-angled  with  irmegularly  spreading while  wpuls. Quter  tepads
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nuviculate, broadly elliptical, obtuse, 4-5 mm long und ca. 2 mm wide with |-3
gpeen midveins, initilly strught forward and luter obliquely forwird directed,
finully like the spoun-shuped inner ones completely reflexed, crumpled, and
involute, Loper jepuls slichily shorer thun the outer ones, hasatly about 1.5 mum and
above up o 3 mm wide, with 3-7 green veins, Filaments 3-4.5 mm long. busally
¢. | mm long united and the inner ones widely. the outer ones slightly, three-ungled
Proadened, above subulate. Anthers greenish-yellow, elonguted. pollen  yellow,
Ovary orbiculor with three edges, cie 3 mm long and wide, finely wherculate. Stylus
conical, 2-4 mm long, white like the undivided stigru. Capsule tripurtite ovate,
56 mum long, Seeds dull black, concave. bmegularly and courely lucunoss, 3-4 mm

fomg, 2-2.5 num widde, i, 2 omm thick.

Additional specimens e xamined:

lrun: Prov, Kemmanshah: Limestone massil co. 5 km NSW. Vil Nojivaran 30
kin NE Kemmunshul, 1680 m, N 3472543", E 47°2302", 16.05. 2006, M. Abbusi,
M. Friteeh & M. Kewsgen (Alfinm referende collection: IRAN-LLI Prov.,
Komdestun: Southern slope of wstony hill ¢, 25 km NW. of Divandarrel, 2300 m,
N 36"336", E 46"50d4R", 1805 2006, M. Abbusi, RM. Fritsch &
M. Keusgen (Alfium teference collection: IRAN-1118): Prov, Kordestun: Loimy-
stony slope inthe valley Bangjor nbove vill, Noshor Obin, pear ML Avilan, 1850 m,
N 35507, E 4675421", 19050 2006, M. Abbusi, RM. Fritsch &
M. Kensgen (Afffum  eference collection: [RAN-1123: Prowv. Bakhtian: Fasl
senkrechle Kulkfelswind der Karsiguelle Prghor am Rund von Deh-Cheshmeh,
it 5 km sdl, Farain, coo 20000 o, N 327120 E 50732, 17051994, R. Fritch
Mo, 1070 (TAX 5805, GAT.

Tepuls with severul nerves are mrely found i the genns Affium. They are
chureteristic only lor subg. NMectarmscordnm (Lindl) Asch. & Grebn, and sect
Psendoprason, but are wwnetimes glso present in A, oreophifem C AL Mey,, the only
speties of subg, Porplyvoprasen (Ekberg) RM. Fritsch (FRITSCH, 1992).
According o our current Knowledge, any Allium spedimen hiving lepals with more

thun ane vein misst belong toane of these groups and can be assigned using this Key:
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key for Allivm species characterized by (al least outer) tepals with more than
o vein
I Plunts small, leaves linear, fat, 5-10 mm broad. misch longer thun the 10-20 cm

long scupe, Dowers star-like, tepils pink o dark red oo A oreophiilum
- Plunts lurge, leaves much shorer than the 50- 120 cm long seape oo e 2

2. Leuves sirongly Reeled with three shurp edges, fowers companulie, tepals 12-15
mum long, inner ones with o distinet claw and o heurth-shuped lomiog ...
PP PPNUPPIPEL. 1 | |+ 1~ 1o L w1 ¢ L1 L g 1110 ]
- Leaves fut, elfiptic to bropdly lonceolute, wll epals 4-5 mm long, while, elliptic,
strongly  concave, inifilly thrée (and  laer ull ones) reflexed and inside

T L PR 5

New records of Allium for the Flora of Iran

L. suby. Allium secl. Avulven F.O. Khass,

Alliseen lameondiae Wendelbo, Nyi Moz, Boe 14 [02 (19650

Holotype: Pukistun, Prov. Quetta, inter Qila Abdullah et Sheili Bagh, 1600-1900 m,
LAMOND 1035 (E),

Specimens examined lrom Iran:

lrun: Prov. Balochestun: 30 km from Khish o Dranshobe, coo D60 o 164 1968,
Parouki & Hishemi 438 (IRANY S du Dushi-e Lub mute entre Neh et Zahedun,
O30 m, 1541972, Léonurd 5571 (IRAN), 20 kin on roail from Risk w Chabbahur,
cie 300 m, 831977, Runemark, Assudi & Sardabi 22383 (TARL ; Bam to Zahedon,
23 km 5. Nosmtabad, D100 12000 m, 2004, 1983, Termeh, Mowssavi & Tehrani 437
(IRANY: 20 km from Khash w lrunshahr deviation of lndegan (EMZ2), coo 1420 m,
12.4. 1983, V. Mozuffarian 42812 (TARI).

Affum famondiae was recorded from Afshunisiun and Pakistun, and hus been
reconded from both countries from amegs adjucent o lun (WENDELBO 1971).
Therefore, its oecurende in lrun wis nol unespected. 1t hos been weported eurlier by
MATIN (1975, 1976) and independently by LEONARD (1981) from Irin each
hused on only one specimen. The species i closely reluted o A, fibrosum but differs
From it in huving o scape shorter than leaves dnd leaves not more than 3 (uguinst 46

leaves in A fibeeispm) in oumber. Based on the new colléctions of this rue spécies o
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short deseription is given below, A distribution map ol A famendioe in Iran is given

in Fig. 7.

.
[Lr]
:

Fig. 7. Distrbution map of Allivem lamendiae in leon

Bulh single; ovate, ¢ | cm diwm. and ca. L3 ¢m long. outer lunics greyish
hrown to light brown, inner lunics papery to hyaling, white to creum, Scupe single,
erect, 2025 cm long, | 3-2 mm diam., yellow-green, glabrows, Legves 2-3, fistulows,
[8-23 cm long and ¢ 1 2-14 mm wide, glubrous, keal sheath white with brown or
green veins, Spdth = membmpous, divided into two parts, whibe, cu. 3 mm long.
Inflorescence semiglobose. Pedicels yellow, thin wp to 7-100 mm long. Tepals
elliptic-ohlong, obtuse ot tip, 443 mm long ond ca. 1.5 mm wide, white with green
midvein, Floments 3-35 mm long (shorter thun the tepalsy, basully for | mm
connute to e¢ach other and ot the same length adnale to tepuls, inter ones subulite
from ovate ot base, outer ones namowly toungolar: anthers | mm long, yellow.
Orvary ovite-oblong, finely tubercilute on surface; style ¢a. || mom; stigma capitute,
Cupstles 2-2.5 mm long and 3 mm diam, Seeds bluck, convex, elliptic to kidney-
shaped in outhne.

2. subg. Allinm secl. Alffum

Alliem fuscovielocewm Fomin, Monit, Jurd. Bot Tiflis 14: 50 (19045,
Holotype: Turkey, Prov, Ruars, o monte Askjor-dugh prope Sarykamyvseh, leg.
Michulowsky (TBI)
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Specimens examined Trom Iran:
lnn: Prov. Azarbaijan: My Misho, B village Payame S, of Miand, 2040 m,
N R0 3R, E 45748, 05.06.2005, R.M. Fritsch, SH. Zurre & H. Muouzzent (Allfum
reference collection: TRAN-TUGL); slope near the muin road from Tubne o
Mianch ca. 35 kin to Muneh, 1500 m, N 37°3049", E 47°2326", (6.062005
R.M. Fritsch, SH. Zoame & H. Moazzeni (Allium relerence collection: IRAN- 1066);
Prov. Kermanshah: Limestone rock owlerap neur the ficst puss on the roud 4 km o
Rijuby, N 34°26'34", E 46°0109", L300 m, 14.052006, M, Abbasi, RM. Fritsch &
M. Keusgen (Alfium reference collection: TRAN-1098) (Fig, 8).

This species oceurs in E. Anatolia and Tronscaucasin dnd wias also cied from
Lrun by uther floms (see KOLLMANN 19845 but was not recorded by WENDELBO

(197 1), Thus the oceurende in north-western part of L wis expecied,

'.l'.-l "'1-'4

Fig, 8. Alltum fiscoviolacenn: AL Inflorestence during anthesis, B, Distribution mip
i Lnm.

Allinm fuscoviofacenm belongs W the A sphaerocephalon allinnee differing
by scabrdulons leaves, presence of hricteoles, cilinte filuments, o less dense
inflorescence, and complelely smooth tepuls.

Bulb owvoid, 08-1 cm diam., ouler Wmics papyruceows, rey. Scape 30-70
(I em lope, cylindocal, smooth, Leuves 34, fistulose,  semicylindracul,
cunaliculute, wsually Qbsmhﬁd wt the murgin of chonnel, (2334 mm wide, shorier
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thin scipe, Spathe sphitted in two shortly. beaked parts, half ds long as the (hemi-)
sphaerical, dense. muny-flowered mflorescence. Pedicels subequal, 8-12 mm lung,
bracteolute ar hase, Tepals oblopg-overd, connivent, smooth, outer anes obiuse,
keeled, cu. 4 mm long, mostly dak-browaish purple and sometimes paler in the
lower hulf, with durker midvein, Fikiments somewhal longer than tepals, cilne
wong murgin, median cusp of nner filloment equatfing latenl cusps und hudf as fong
gs pumrowly Hoear basal laming. Stle purple, exserted. Cupsile roadly elliptic,
¢ dmm

Flowering und fruiting time: June till Augost,

3. subyg, Polvprason Radic secl Scoredon W.D.). Koch s, strictiss,

Sevl Seorodon in the nurmow senss ioa smull section, KHASSANGV (20000
included here also A chloronenrim Boiss, probubly referring to the initil decision
uf Boissier who put this species among rhoamuions taxa, [ndeed. the short rhizome
uf the type species A mosefiafn L s sometimes difficolt w recognize (FRIESEN
etal. 20051,

Allivem mosehatmm L., Sp. pl. 298 (1733),
Lectoby pe: "Moly mowhutum capillaceo folio” (Hb, BAUHIN, BAS)
Specimens examined lrom Iran:
Prov. Gilan: Hoshipan, 18 kmoto Nooleh Boulugh, N 37490 E 48745, 500 m,
05001982, Termeh, Mutin & Zarguni (IRAN!); Prov. E. Ararbaiion, Arashinin
protecied aren, Tarekondi-Anzn, 1500 m, A Ghulwemoan & V. Moeesifunin
No. 17604 (TUH! {Fig. 9).

WENDELBO (1971) did not mention this species lor the aren of "Flora
lrunica”, und KOLLMANN (1984} recorded it oaly for Turkey-in-Europe. The ared
of distribution streiehes from western Eumope 1o Coucasus und Trinscanensin. Thus

it wis nol strprsing 1o fnd oatposts in northemn lon.
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Fig. 9. Aftwm moschome: A. Iofloescence dunng anthess, B, Distribution moap m

Lran,

Allium - moschatum. is  morphologieally  somewhat  exeeptional  among
rhizomatous franian Allium species by possessing thread-like leaf blades and
tongitudinaily split bulb tunies which are only reticulate near a small collum.
E'mﬁmnnly the bulbs are not clustered on a rhizome. The plants grow singularly
showing at hase only @ thizome of 1-3 mm length, | |

Bulh mire mnimj-ublnng than ovoad, e |oom digme, outer tunkes separating
into fibres. reticulute at apex. Scupe HR30 em long, 1-2 mm diam. Leaves 36,
filiform, 0.5-1 mm wide. atmost equal. Spathe divided into linear purts with a
bmader base. patent, shorter than pedicels, persistent. Inflorescence fustigiite. with
up o 15 campanolate flowers, Pedicels 1-2 em long, wlmost egual. Tepals
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linceolute, aeue. 67 mm long, pink with darker midvein o white with brown
midvein, Filuments simple, shorter than tepals with purple anthers ieluded, Ovary
ovorl with tapering tp. papillose. Stylws filiform with dot-like stignu. Capsule
uhubose, 3-4 mm diam.

Statistical conclusion

Three newly descrbed species (A, longipapillanon, A montelbzomse, and
A kuhsarkense) and two new records (A fuscovialacenmn, A, moschatiom) expund the
number of Affiim species ocewming 1o lun o 93 which helong to seven subygenern

ind 29 sections.
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POLLEN MORPHOLOGY AND STAMINAL
STRUCTURE IN SALVIA AND ZHUMERIA
(LAMIACEAE)

Z, JAM 'A-'d]#, R. ABBAS AZIMI and M. DEHGHAN

Hesearch Instinne of Foresis & Raogelands. Tebran, Lan

Abstract

Pollen of 23 lmman species of Safvio and Zhemeria were studied wsing
scanning: etectron microscopy and bght microscopy, The stuminal stroe e and
floral morphology were examined and compared with pulynologieal data. Pollen m
ull exarmined species i hexacolpate isopolar, oblute spherodal (P/E=()L 580,949 pm).
suboblate (WE=0.75-0.87 pym)or prole sphenoidal (P/E=101-1.02 ym). In polar
view two of the mesoeolpin are larger than the rermaming four. Exine has differem
omaumentaiions in apocolpium and mesocolpinm Exine is bireticulate or reneniue
perforate, With o few exceptions. three different pollen tvpes could be recognized 1o
Safveg which corresponds  with the following three  differenr  stamen  1ypes:
Type | mcludes species with lower fertile thecae: Pollen exine of this rvpe 1s
hireticulate: lumen with equal size perforations: Type 1 includes species with sterile
dolubnform ower theeae wsoally connected o each other. Pollen exine of this wvpe
15 bireticubate. lumen with one or pwo promioently large perforations. Type 1
inchudes species with completely aborted lower theeae: Pollen exme of this ype 1s
reticulate perforate, lumen with equad size pedorations, In Zheemerin magdae pollen
15 hexacolpae with two luger mesocolp. exine 15 bireticulate, tumen with eqgual
sire perfornnons. Pollen shape and exine omamentaion in Zhameria is stomilar 1o

Satvig Type L.
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Introduction

Safvia (Lumiacede) i @ cosmopolitun genus with approximately 700 species
(ALZIAR |U88-1993), Three centers of diversity huve been recognized for the
s Ceptral and South Ameriey, Centil AsiwMediterranean and Eastem Asid.

In Salvia, the flowers have two ferile stumens, o choneterislic which is also
recognized in some other generu in Lumiucene tribe Mentheae ie. Monarda,
Rosmarinws, Zigiphora, Zhemeria, Dorvstogchas and  Merfandra, The  stuminal
stricture of Safvie is chanlctenstc of the genns becuuse of having (wo unther lobes
thut are sepurated by an elonge connective. 1t is often associated with o pollination
syndmwome cilled lever-like mechynism (WALKER ¢ af. 2004). Also the stumen in
Sulvia is recognized js o unigue chanwler, but there i considerible diversity in
stumingl structure in the genus, Length of the connective, shupe of lower thecae, its
fertility und length of filuments ure variable in Safvia species, These differences are
somehow reluted o corolly structure and hove been the basic chumctenstics for
tuxonotmic reatment of the genus (BENTHAM [E48, 1879, BRIQUET |895- 1807),

In the frst comprebensive  study of Safvia by BENTHAM [ 1548),
12 infrugenerdc divisions were proposed including four subgenent, two ol
Old World: Safvia und Sclarea, One of the New World species: Calospliace und
finully subgenus Leonia containing species from both the Old and New World,
Members of six Salive sections of Benthum's clussification are distributed in 5.W,
Asin (Busphoce, Hymenosphuce, Drvmosphace, Horminum,  Aethiopis  and
Plethiosphuce), HEDGE (1974, 19820 & b) weuted Salvia based on staminal
structure fn four species-gnps,

Micro-morphologicyl churucters have been useful in laxonomic teatments
and  phylogenetic inferende in different txy. ERDTMAN (1945) clussified
Lamincese inw two subfumilies hased on pollen: Nepetoidede with hexucolpute tnd
Limioidene with meolpate pollen. The pollen pmin of Lomioidene has been studied
in more dewil w deline its phylogenetic implicution (ABU-ASADR & CANTING
19092 They suggested reliculute. spinulose and vermuclle supratectal sculpluring us
derived churueter states and based on this they considered Lamiacene o polypliyletic
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lamily. In Nepetoidede, Menthede pollen morphology was implicated to interpret the
phylogeny |WAGASTARF (992, More duts abowt  pollen  morphology of
Mepetoidede have heen provided by studies of sveral awthors (HENDERSON
ef al 1968, HUSAIN & HEYWOOD [982: AFZAL-RAFI! 1983, HARLEY [9492,
JAMZAD e al. 20001, The comprehensive work of AFZAL-RAFIL (Le ) on Salvia
provided palynological and eytological dutn, She sugpested the evolutionary trends
in the genns hased on these chiviclers,

Zhymeria 5 o monolypie genus of Lombicene endemic o Southern Lean.
It hos the following chumclenstic features which gives an isolated posiiion w il
within the (umily: Four exsered stamens, dntherior puir fertile; posterior piir with
much  reduced thecue, not of scurcely lertile. corolln  indistinetly  bilabiae
{BOKHARI & HEDGE 976, Fig. 6). It wus conkidered ax o possible relitive of
tribe Menundreae Brag. Other isoluted genern of this wibe ire Merfandra with two
species (NE. Indio, N.E. Africoand S W, Acabin); Dorvetoechas with one species in
Turkey und Perovskic with o few species in Asia.

In this investgation, we gim to study the pollen morphology of loiniin
species of Safvia including those that hive nol been examined in pre viows works tnd
infer its association with the floval and stuminod structures and define monophyletic
el groups of species and examine ik implicution in mxopmmic treatment of the
gents,

Additionully, pollen of Zhwemeria mojdee s examined dnd compured with
those of Safvia, Merandrg und Dorysioechay to find its affinity oo the above

menioned generi.

Materials and methods

Pollen of 23 species of Salvia und Zhumeria were wken from herbirinm
specimens 10 the Research Institute of Forests & Rangelands (TARL Tuble 1)
In mowt coses two specimens Of each species were examined. Pollen fraine were
teetolysed and prepured for light (LMY and scanning electron micoscopy (SEM )
using methods deseribed by HARLEY ef af. (1992). Pollen wus exdmined wsing an
Olymipus, BH2-RFCA LM gnd o LEO 41431 SEM. For LM measurements meuns dnd
runges of H-15 pollen prains were tken,
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Flowers of herbunum specimens were soaked inowiter and then dissected,
The position and shupe of stimens within mdividual fowers were Observed and

ez sured wsing o sterevmicmscope and deiwings were prepared {or cich species,

Hesulls
Pallen morphology

Pollen grains of species examined in this study tre hexiwolpate isopolar. The
polur outline of the gins & mostly ellipticol, In polur view two of the six
nwsocolpin are larger thun the remaining four.  Pollen shupe is oblute sphemidal
(PIE0.88-0.99 pum), suboblate (F/E=075-087 wm) or prolate  spherioidal
(PE=101-1.02 pm) (Fig | and Table 1), There is no relution betweéen pollen shope
and species affinities, the sume cluss of shape appears in species belonging o
differcnt sections or proups, Interestingly the pollen size wis somehow refuted to the
Mower size, species with lorger Dowers possess larger pollen grains for example in
S, gristata, 8. bracteara, 8. hvpochionoed, S suffridicosa and 8 compressa with
lurger flowers, pollen gmins wre promineatly Jurger thun the groins of 8, gegvatioca,
S, samtodintfolic, 8 yyioca and 8. verticfflate which are In group of species with
stitll flowers (Table L), The sume relation hus dlso previowsly been observed in
Nepeta spp. [JAMZAD e of 20001, Wall thickness is 2-4 ym. The colpus
membrune is grnular (Fig 2. Bxine i retcolute-perforate or bireticulute, Lumen
shupe muy be imegulur, polygonul more or less circulir or elliptic with dimeters
between 1-4 ym. The number of perfomtions in eoch lumen vardes between three
and 37, The pedomton size in wune species waches up o | pme Exine
omumentution in apocolpium ind mewocolpium show different patterns, within o
species usuwlly the number and size of perforation in apocolpium is souller thun in
mesocolpium. Meunwhile the lumen size is smaller in ypocolpium (Fig. 25,

In spite of a relatively stenophylous pollen in Sulvia, there are differences in
exinge orumentation including lumen <hupe, size and pedorntion putlern which cin
be weed as divgnostic chirpeters, Three different patterns of exine omamentution dre
recogmized in examined spedies:

Type L@ Lumen shape imegular, exine bireticulite, wilh more or less equiul

size perforations. This group mcludes 5. aristara, 8. bracteard, 5. suffrnticdsa,
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S, wegvptigea. 8 santelinifolio, 8. bazmanica, 8. jamzadi, 8. hvdrangea, S, lerfolia,
S, mvriea and 8 hvpocfiondaea (Figs 3 & T,

Type W Lumen mounded, = elliptic or polyzonal, exine biretic olate, lumen with one
ur two  distinetly  lreer perforation (0031 pmd oin each lumen This sroup
includes: S0 aethiopis, S, aropatana, S, compresa, S fachnocalve, 50 fimbata,
5. macroyiphon, 8. mirzavanii, 8, sahendica, 8 selivea and 8. microstegta (Fig.4).
Type HE Lumen mounded or £ elliptic, exine reticulute-pedomie, tumen with more
or less equul perdorutions. This type includes 8 vertfcillura (Fig, 7).

In Zhumeria mogdie, pollen is hexacolpate. jsopolar, in polir view two of the
siv mesocolpin are lurger thun the remuning four, Pollen shope s suboblute
(PE=D.R0 gm), wall thickness is 3 pm. Exine is birenculate in mesocolpium, but
perforate neir colpi. The lumen in apocolpiim & much smmaller than in mesocolpiom
but with distinctly larger perforations. The number of perforations in euch lumen is

less thiln in mesocolpium (Fg. 5,

Fig. |, Pollen gruins of Salvia spp. A S compressa (hght microscopy, polar and
equatonind view, high and low focus), B, 8 levifolia, C. 8 fimbara (pollar view),
[, 8. arstata (pollen group), B, 8. mizayanii, F. 8. jamzadii (equatonal view).
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Fig, 2. Grunular colpus e mbrune ;l'il‘{umn't. Iu shipe and size in apocolpinm
and mesocolpium. A & D. 8, aethiopis, B, & C 8 sohendica (A & B apocolpitm,
C. & D mesocolpinm),

Fig. 3. Pollen exine in meésocolpium in groop LA & B. 5 anstata, C. 8 bracteata,
D 5 bemmanica, B, 8. famzadii, FL 8. santolinifolio.
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Fig. 4. Pollen type IL Exioe in mesocolpium, A 8. atropatana, B. 8. microstegia,
C. 8. lachnoealyx, . 8. limbara, E. 8. selarea, F. 8. mirzayanii, G, 8. macrogsiphon,
H. 8. compressa

Fg. 5. Pt'l-"e:a of Zhumeria ﬂj A, Equatorial view, B. view,
C. Apocolpium, D& E. Mesocolpinm und colpus membrine,

2849



PDF Compressor Free Version

Z Jaimerud er alf.

o S fachnpealyx H. & microsregia L 5. compressa

Fig, 6. Flowers and stumen shopes in different groups of Safvia spp. and Zieemeris,
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L S am
Fig. 7. Exine in mesocolpium: A. 8, hypochionaea, B. 8. lerifofia, C. 8. syriaca,
D, 8 virgata, E & FE 8 vericilluta (F. ppocolpium, E. mesocolpitm ).

Stumen

The stumind structure in Sofvie i o diagnostic chueacter. The upper thecie
are fertile in all species, but their kength varies umong different species, The lower
thecue dre ueunlly mieile, dolibriform and comedéed o each other in some moup
of species (8. aethiopis, S. sclaveq, 5. lmbara, 5. renterand, S, mirzivandi,
S lachnovalve, 5. atvopatana, 5. ferffolia, S, compressa ete.) und entirely dborted in
S vertiviflana group but purly fectile and dightly smaller than upper thecae in others
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(& arstra, 8. brecteatn, S aegyplicea, S santelinifolic, 8. hvdrangea elc., Fig, 6),
In 5 aristata, pollen gruins in upper thecde and lower thecde were cxiamined and
counted separately, 175% of the pollen grains in lower thecae were Tentile (grains
wilh normnal shapes) bul in upper theche 43% of the counted grains were fertile.
In Zhumerig fonr distinel stumens are observed bur the poslenor pair with soaller
thecoe and less lertile (Fig, 61

Discussion

Pollen exine in most exumined species of Safvia like mugorty of subfumily
Nepetoidewe 1 suproreticulite (incloding bireticulate) (HUSAN & HEYWOOD
1952, AFZAL-RAFIL 1983, WAGSTAFF 992, HARLEY 1992), o churocter stute
which hits been considered 1% derived within Lumincese (ABU-ASAB & CANTING
1992}, It wis hypothesized that suprareticulute pollen & o synapomomphy of o lrge
vlade composed of gynobasicstyled Lumbicese. tibe Scutallerive. some penen of
Ajugene and some genern of Verbenueeine (ABU-ASAB & CANTING 1992,
Considering the evolutionury rends of stumen within Lumicese, the species with
four fertile stumens are primitive and reduction of fertile stumens is derived. In
Sufvia spp. the reduction of fertile thecue und the presence of sterile lower thecie
(dotabwifivrm) in 8. aethiopis group and the entively abonted lower thecue in S,
verticilfuta group indicute apomorphic chumeter stutes. Meanwhile the species with
fertile lower thecue yre indicuted us primitive. for example 5. arisrata group. Pollen
exine in species with one or two distinetly lirger perforations in each lumen
(8 wetiopis goup) seems W be apomorphic charucter state, It wis also
hypothesized by AFZAL-RAFIL(1983) that, 8 atropatanae which is a member of the
ibove group s the most advineed species bn Salvin

Considering the genery with four fertile stunens as pamitive in Limiacede,
Zhumerig stunds in prmitive stils compunng  with Salidie. Pollen grains of
Perovakin, Meriandra and Dorvstoechos (Meriundreae) are chumcterized by having
siv equul mesocolpin (HENDERSON ef of 1968) but in Zhemero wnd Salvia
unegiull mesocokpiua wis observed.

Compiring pollen of Perdniylia, Meriandra und Dervstoechiay (Merwindreae §
with Zhitmeria suggests thit, Ziemeria should not be comsidered in Meriandmeue,
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but possibly o posiion close (o Salvia 0 Menotheie, However, the flower
morphology in Selvia and Zhumerig s different. Further investigation is needed o
elucidute the evolutionary position of Zhemena, The closest species of Safvia group
W Zmeric ure: 'S, qeevptiaca, S, bazmanica, 8. santelingolic,. S, macilenta and
S ercmophila,

Bused on floml and stamen morphology and pulynoloicul churacters, the
following monophyvletic froups cun be determined in examined Safvia spp.:
Group 12 The upper lip of corolly £ strwight, fower thecoe beuring fenile pollen but
stnaller thin upper thecie, Pollen exing hireticulute, lumen is irregnlur with + equal
perforations.  The species in this  group wee: 8 ariviase, 8 hacmonica,
S bracteata, 8. jamzadii, 8osaniolindfidio ind 8. suffreicosa,
Group 11: The upper lip of corolla flcate, lower thecue infenile, dolubriform. Pollen
exine is bircticulute, lumen numded, elliptic or polygomd with one or two lurger
perfovations, The species of this group dre as follows: 8 getifopis, 5 atropatani,
S compressa, 8 bichmocolve, 8 fimbata, N macrogiphon, 8, microsgegia,
S, mirzayanii, 8 sohendica, 8. sclivea ind 5 virgate, Salvia compressa wis
previotsly recognized in group 1 but dose examinntion of stumens and  pollen
revenled thot it belongs o group 11
Group 1 The upper lip of comlln £ stniight, ower thecue completely uborted.
Pollen exine is reticulite-perforte, lumen rounded  or ellipic ‘with = equal
perforations. The only species of this group is 8, verticillan

The exceptions ure 8 sywtaca. S, fivpochionaea ind 8. lergolic which are
placed in group 11 based on their stamingl churncters buat in group | based on pollen
type (Fig. 7). The distinetly lurger perfomtion usuully pliced in dentre of the lamen,
the churncteristic of group 1 s nol present umong the above species. They moy
possibly be considered as g subtype under this wpe. Fure works on mokeculir

phylogeny of the genus muy elucidate their position within the genus,
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Tuble 1. Muteriuls wed for this sody and pollen measurments. P polar length,
E. equatoria] width, F/E shape, WT. wall thickness

Species Collecting data P E PE WL
Salvig Bkl & (d-y 3R33 (4= 4550 (1. 544 23
aegypriaca L. Wendelbo 146 (=2) =51

(TARI)
Salvia Runemork & (35-) 3842 (37-y 4250 090 23
aegypriova L. Mozafianan (=3 (=500

2TIT1ITARD
Salvia Frough & (dd-) 400} (42-y 30,75 087 23
awthicpe L Assadi 13954 (=51} (=54

(TARD
Salvia Wendelbo & (35<) 41100 (A9-y 3020 0.8 23
aethiop L. Ann Alg (-3t (-64)

18267AC
Salvig Mozaffanan & (54-) 6080 ibd-y 6873 .88 34
aristitla Nownnz (13} (-TH)
Auch, ex 34149 TARD
Benth,
Salvia Funuhi & (52-) 3640 i56-) 6460 087 2535
aristitla Khalediin 72 (Ll (- T2)
Auch, ex i TARL-
Benth, duphcie)
Salvia Jamzad eral. (43-) 35350 (48-)y 62.67 Ee 34
atropatan TO251 A (k) (-T0)
Bunge
Salvia Runemork & (41-) 5186 ey 5311 0ag 23
Bracreta Muozalfanan ) (=54
Biunks & 20245 (TARD
Soland
Salvia Runemork & (48-) 3453 (46-) 54.24 1o 235
Bracreta Muozalfanan (1) (-6
Bunks & 29224 (TARI)
Soland
Salvig Muozaffarian (36-) 4336 (A4-) d4.83% D47 2.3
bammanica Tihied (TARL, (351 32
Rech. £ &
Esfumd.
Seilvia Runemurk & [ddey 4T A0 400 4720 .99 2.3
COMpPrEssa Mirzaffnman =50 (=340
Vent SWNT (TARD
Seilvia Mirzaffnman (420 4714 {381 47.96 .98 23
COMpPrEssa 62727 (TARLDL,  (-533) Y

Vent



Tulbde 1. (eornd, )

PDF Compressor Free Version

Salvia
fivpoechiondara
Buoiss.
Salvia
Jomzedii
Muozaffinan
Salvia
luchrocalyx
Hedge
Salvia
ferifoia
Benth.
Salvia
ferifoia
Benth.
Salvia
limbata C.A
Mey.

Salvia
limbata C.A
Mey.

Salvia
ey ipfion
Buoiss.
Salvia
microstesia
Buoiss. &
Balun=i
Salvia

i rTavani
Rech. [ &
Exfind.
Silvia
mirzavanii
Rech. [ &
Eslind.
Silvia
safiendica
Boiss. &
Buhse
Sulvia
santolingfolia
Buoiss.
Silvia
santolingfolia
Buoiss.

Assdn &
Muozaffinan
3MAT (TARD
Muozaffinan
TIZ5T (TARID)

Assdi 8
Rambar 83023
(TARL)
Paryab 5006
(TARL-
duplicaie)
Madduh 19101
(TARL-
dplacute)
Assidi &
Mozaftanun
32T TARD
Asudi 8
Mozaftanun
20070 (TARID)
Froughs 5428
(TARL)

Jarnzal et al.
TU251 B
I TARL)

Runemuirk ef al,

22619 (TARID
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Abstract

As o surmmary of independent iovestignions by multiple anthors, numerous
updates are pow required for the 1969 weatments of Porentiffeas (Rosacear) m
“Mora branien”. Following the convergence of morphology-bused conclusions by
Sopik and molecutar phylogenence analysis by ERTESSON e aof . several sections of
Porentifla L. are pow treated as segregnte genern, Potenttll sect, Fruticosae
(Th. Wolf) Gross. becomes Dasiphora Raf, with D, drvadanthoddes Juz, replocing
£ phyllocatyy (Jnz: Schiman-Czetka. Potentiffa sect. Bifwrcae (Th, Woll) Grossh.
becomes Schistapfeifidiun (Jue . ex Fed ) lkonn., with the single species 8. biftocnm
(L) lkonn, replocing P bifrrcn L Powniilla seet. Xvlorhizae (Th, Wolf) Schiman-
Cereika becomes Tvlosparma Botsch, encompassing P lignese Willd, (a5 T fignosa
(Willd.] Bowsch ) and P sericophvlla Padker (combimpon m Tvlosperma ined ).
Porentilla sect, Rupestres (Th, Woll) Grossh, becomes Divmocal{ts Fourr-ex Rydb.,
with D petertifolia (Boss) Sopik replacing P, poteriifolic Bowss, Two other species
of  Drmocallis are added w the flom: Do ompespiy (L) Sopdk and
0. schiragiang (Khat) Ertter & Anur, the laner o new combmation provided for
£ sehiraziong Khat, 1o addivon, Comagrum salesovianum  (Stephan) Bunge 1s
replaced by Fortnopsis salesoviara (Swephan) Chrek & Sopdk.  Additions 1o
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Fotentilly ss. molude P discipalivmon Davis, P ovirgata Lehme, P. aleveenkai
Lipsky, P agrimonivides M-Bieb,, £ bacrmang Sopik, P. parmidea The Woll,
F. pamiroalaica Jur, P. gorganica Sojik, P. laciniosa Waldst. & Kit, ex Nesdl,,
E botschanceviana ‘T.A Adylov, P ghamiensis Sojik, P, porphiviantha Jue.,
P algida Sojik, F. denbjormeana Cambess., P. cranizii (Crantz) Beck ex Fritsch,
and B adenophivile Boiss, & Hohenock, Among other chunges are the inclusion of
P oatraussii Bomm. within P specioss Willd, P caneseeny Besser  within
P inclinatg Villars, P gilanica Th, Wolf ind P, adsharica Sommier & Levier
within F. divaricate DT, and P. eryprophila Bormm, within £, petraea Willd, The
inclusion of P argvrophvlle Wull, ex Lebm, P five L., and P tepforolenca
Th, Wolf in Floru lrumica is probably ermneous und based on other species,

Key words: Potenrifla, ribe Poteatilleoe, Toxonomicyl changes, Rosacene, [n

Introduction

The nuture of flodstic informution is soch thar any printed work represents
knovwledpe at a specific slice in time, with updites 1o the printed work required on o
regulur Basis (o secommodate ooconstunt stredm of pew dim and pew interpretatons
of existing dutn. This holds true even for the most curefully done flor
including Karl Heinr Rechinger's Florn lmuica, and it s particubady  true for
hiogeogruphicolly nch areos and wxonomicully complex plant groups. The genus
Potenrillo s1. (Rosuwcene) in the urea covered by Flom lninicn s 4 prime example on
hath counts,

The lrumian highlinds gnd sumounding areins s defined by Rechinper
cncompiss Irin, Afchomistan, and parts of W, Pakistin, oothern lrog, Aserbaijan,
and Turkmenistan, This is b vust, rugged. aren. with complex physiogruphy und
geology, diverse climutes; inlersecting biogeorruphic provinces, and remote ureas
thut have only been spursely bownized., Much of the region lies in the lrano-
Turarian Moristic region, chametedzed by o high number of endemic penen and o

species endemism of probubly no less than 25%. with the richest {Tom being that of

3H)



PDF Compressor Free Version

Chunpes o Morentiifa's L (Bosacee) in Flom leanleo

the Drunian Pliteun (TAKHTAJAN 19860, Io all these regards the region is
Biogeographically compirable to western N. Americd, where an average of 40 new
plunts per year huve been deseritied at o steady e for the List severl decades, even
i well-populited areis (ERTTER 200N, HARTMAN & NELSON J998).
s reusonable to expect thal, un equivalent wealth of botunicdl divesity renins (o
be added to Flom ranicu.

The genus Poremilla Lo is likewise complex, with o steily stream of new
txa being described worldwide and taxonomic adjusiments oecurring on o regular
hasis. Severul hundred species of Potentille are currently recormzed woddwide,
mostly in arctie und temperite regions of BEurasta and North Amerdicy, Some belong
i species complexes thut are notoriously upomictic and prone 1o rumpant
hyhridizaiion, undermining any effort o crve up infugeneric biodiversity oo
well-defined, cleanly circumscribed species. The circumseripiion of Potenfilli iwelf
hus been o mutier of controversy, with Duchesnea Smith, Sibbafdia L, Comagrim L.,
Daxiphora Rul, and Drvmocallis Fourr. ex Rydb., among others, sométimes treuted
as distinet genery and sometimes included within a broodly defined Poteneiffn . Even
strnwberries (Fragarie L) hove been included within Poreneiffa, s wis recently
done by MABBERLEY (2002}, Tribe Potenrflfeae Sweet is oflen wied (o encomposs
thess genem within Rosicene.

In volume 66 of Flor Ininica, published in 1969, the following members of
Potentilla s.1. were given full treutment: three species of Fragaria (SCHONBECK.-
TEMESY [969a), ane species of Duchesaea (SCHONBECK-TEMESY 1969b),
51 species of Potenrilla urninged in 18 sections (SCHIMAN-CZEIEA 19694, one
species of Comernm (SCHIMAN-CZEIEKA 1969h), and two species of Sihfafdia
(SCHIMAN-CZEIKA  196Y9¢). An addiional seven species of Potennilfa were
mwnioned as Tspecies tncerie et incomplete notue”, and o thicd Sibbaldia was
mentioned as “Zweilethufie Anpiben'.

As previously indicated, the nomn for uny published flonstic work is that
chunges begin to aecumulite almost immmedintely, and the teatment of Polentilieae
for Florn lranica (SCHIMAN-CZEIKA 19692, 1969h, 1969¢; SCHONBECK-

E1|
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TEMESY 1965y 1969b) wis no exception, Within the first decade following
publicaion, ASSADL & WENDELBO (1977} weponed P porphivrantha Juz from
Azarhayejun Provinee, lran, slong with & pecent collection of P. petrara Willd, ex
Schidb, which SCHIMAN-CZEIKA (1969 hud known ooly as un imoge of the
type specimen. [o the [980°s, KHATAMSAYZ undenook work on Rosacede in [ran,
as purt of un effort by the Trunion Réseurch Tostitiute of Forests and Rungelands o
produce o flocu of Iran in Farki. A< g result of extensive herbarinm visits and field
work, she described the new species Potentifla achirazionn Khat, from Fars
Province, reluted 1o P. poreriifolic Boiss, (KHATAMSAZ 1987). In addition, she
reported  severnl species of Porentiflo a5 new w lmn and Flom  Ioinics
(EHATAMSAZ 1957, [988), Numerows chunges o the Potentiffevae in Flom Ieinicn
ulen resulted from the extensive studies of Crech bolunist Jiri Sojik, who collected
in lrun o 1977 aod whose conclusions on Eurasion Powenilla were poblished in o
seties of mipers beginning in the 1960°s. All of these additions are incorporated in
Tuble 1.

Egully, sigoficint hus been the renlization thit tribe Potentilleae consises of
two  fundamental evolutionury lines, first eluciduted by SOJAK (1989). The
Fragana-line, chunwierized by unthers with u single horseshoe-shaped thecu thut
upens by o margingd sl oand sub-basal or laterd spdes, consisis not only of
Fragama but also those species somelimes pliced in Comarnm, Dasiphor
{ur Pentapiniliofdes Duhumel, o superfluous name), Brvmocaliis, Farnopsis Chrek
& Sojik, Selistophyllidiem (Jue ex Fed.) Thonn., Sibbafdia, and Sibbaldiopsis
Rydb. The weond evolutionury line, comprised of Porentifla 5.5, Dochexnea, aod
the North Amercan geoen vexia Tor. & AL Gray, Horkelia Chum. & Schidl., und
Hokeffella Rydb., s clunicterdzed by subtermingl styvles and anthers with two
thecoe divided by the connective apex thut opens by two laternd slits, The species
potentiully comprising Argenting Hill (cg. P. ansering L) and the Asian genus
Tilosperma Botsch. were more problematic. SOJAK (19891 accondingly recognized
the seven segregate penen fulling in the frigarioid lineage and ¢rented the additional

combinations needed lor Eurgsiin members of Porentilly sect. Rupestres, which
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ecume the genus Brrynovaflis. Excepl for Devmecallis, Sopik was m concordunce
wilh the nomerebiture wsed Dy his Bpssian collepeue BA. YURTSEY in o flory of
the arctie Sovier Union (1984), Sopik's genene conclusions are reflected in his
sithsequent papers in which Argenting is somelimes treated is distinet (e.g. SOJAK
2004 ), and Pentaphyloides is repliced by Dasiphora (SOJIAK 1983),

Severnl years luter, ERIKSSON & DONOGHUE (1995) presented a
moleculir  phyvlogenetic mnolysis of the Polentilleae that provided independent
confirmution of the fundomenml distinction between o potentillold clade @nd o
ragarioid ¢hide, with species representing the viions generic segtregates recognized
hy Sopik falling into the cludes thut corresponded w Sojik’s evolutioniry lings,
Further studics (ERTKSSON o af. 1998, ERIKSSON e af. 20030 confirmed und
expinded the results, shuwing moreover that Clamae rhiddox Bunge, Alefemilla L.,
and reluted txn were also nested in the fragurioi] clide. und that the position of
Pl anserina (representing Argentina) wits indeed ambiguous.

In the face of these independent lines of tovestigation, there s no guestion
thut the species currently treated as Podensillo <L thut full into the fragaroid clude
cannot be weiined in Potentidle without that genus being widely polyphyletic. unkess
Fragarma, Chamaerhodoy, Aletemifla L, Apfanes L, ind Lachiemiflo Rydb, are also
included, The alternative is o remove all wxa in the (mpanoid clode from
Petenilla, and it is this option that is curently being implemented in Europe
(RURTTO & ERIKSSON 2003) and N, Amency (ERTTER e of,, under prep. ). The
reqgiisite updates for Florn Tnicu, using the generic circumseriptions of SOJAK
ez 2004} are incorponited in Tuble 1, including o pew combinution to trunsfer
Prtentilla se hivazfana into Drvimocalls

The status of Ducheynes indica ( Andrews) Focke is more problenutic, in thut
it involves @ contoversy of wientific philosophy. Although Dyeltesnea hus a
superficiul recemblinde to Frogari o it enlirged flechy fruiting structure, this i3
clearly un exuample of convergence in that both the morphological and mokeculyr
evidence show that Dyelespen is 1 member of the potentillond clade und isin et
clisely melited o Poteniiflo séet, Potentilla. I, as oifirmed by ERIKSSON e al.
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(1998, 2003), only non-pamphyletic sy we worthy of recogoition,  then
Duchesnea indica most be replaced with Poreneifla indicy (Andews) Th Woll,
This phifosophical stunce, however, i= not aniversally secepted, especially among
aristicians who  believe that, pamuphyly  dlone shoold  not dictate senenc
delimitutions (e.g. BRUMMITT 2002, DIGGS & LIPSCOMB 2002, HORANDL
20436y, in which case Bucheynea cun be muininined a5 o distine genue,

An updated synopsis of Potentilfeae [Rosatene) in Florn lrunicy, excluding
Sibbraldte and Fragaria is presented helow. Sequence and numbering follows thut of
Flory loinice, except as indicated, Additions and sipnificint nomencluurad chinges
are neted in boldfoce: deletions from the Flor are in square hrackets | ] Changes in
uuthor citutions follow SOJAK (2004): unless otherwise indicated, chunges o
sevtions follow Reveul in ERTTER et al. (ined.)

PcnEsyeEa Smith,

L. Duchesnea indica (Andrews) Focke - alternatively Peremtille indice (Andmews)
Th, Woll in or near Potentillo sect. Porentitln (e KURTTO & ERIKSSON
20033,

Dasipiora Rull - repluces Potentiffa wect. Fraticosge [Th, Wolf) Grossh, und
Pentaphviloides Duhumel, the Butter o superfloons and therefore illlegitimute
nume (SOJAK 1969, 1983: KURTTO & ERIKSSON 2003)

| Dasiphora dryadanthoides Juz. - secording to SOJAK (pers, comm. 2006). it is
this species, nol Potentifla plivilocalve Jue) Schinun-Creiku, thut occurs in

the territory of Flom Imnicy.

Scnisrorvitimivyd (Jue ex Fed)) Wonn. - repluces Poremtille secl Bifuroae
(Th. Wolf) Grossh, (SOTAK 1989, 2004); alternutively, KURTTO &
ERIKSSON (2003 include this genus within Sthbafdiumthe Jue

2. Schivtoplvilidivm biftrcem (L) lkoon, = Potentiffa bifirea L, Sibbaldanthe
Bifirea (L) Kurto & Erksson, SOTAK (1970, 1985) re¢ogmizes Porentilly
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bifterea subsp, entenalis (e, Sojdk, us the subspecies ocewrring in Flora
lrwmicn, bur the pecessary combingtion in Schistopfollidium has not yet been
validly made (cv. SOJAK 2004),

Tyrosperma Botsch, — repluces Potentilla sect. Xvlorfizae (Th. Wolly Schiman-
Czeika, fide SOJAK (2004, mss. ined.)

3. Wvlosperma lgnosa (Willd, ) Boseh. = Potentille enose Willd,

4, Porentilla sericophyvilo Pudker - Sojik (mss, ingd. ) considers this 1o be o species of

Telesperme, bul the necessury combinntion his not yel been published.

DRYMOCALLIS Tourr. ex. Rydb., — repluces Potenrilfa sect. Rupestres (The Wolf)
Girossh. (SOJAK 1989, 2004)

9. Drymocallis. poteriifolia (Bows) Sojik = Potentille poterifolic Boiss, fide
SOJAK (1989)

* Drymocallis selivaziona (Khat) Ertter & Attur, comb. nov, Basionyne Potentilla
sehiraziana Khat, Iraniin J. Bor 3 (23 93, 987

* Drvmocallly rupesiris (L) Sojdk = Poreneiffo rupextris L reported from Lran by
KHATAMSAZ (1987)

POTENTILIA L,

Potentilln sect. Ervearpee (Th. Woll) Juz. - encompasses P osecl Biflorae
(Th. Wolf) Schimi-Carika, fide SOJAK (1987¢)

5. Potenrilla Biffora Willd,

Potentilla sect. Specioge (Th. Wolf) Jue

6, Potentilfa spectosae Willd subsp. gyvmmocarpe Sojik & Termeh — newly
described subspecies oceurring in eustern Turkey, western Irin, and northern
g (SOJAK 1993); pecording 1o SOJAK (pers, comm. 2006), Potentilla
stranssti Bormme is not o distinet species but rather intermedinte between

P speciosa subsp, speciosg ind P, speciasa subsp. Gyminocarpa.
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= Potentilly  diseipuloram  Duavis - reporded  from lan, Pov, Azaavejon
[KHATAMSAZ [YRT)

Portentilla sect, Curvise e (Th, Woll) Schiman-Creikuy

T, Potenillo corviseta Hook. £ var, collecttiana (Adtch. & Hemsl, ) Sojiak

Patentilla <ccl. Micranthae Sojik - estublished by SOJAK (1987¢) und containing
the wole Flom lmnicy species pluced in Posect, Campestres (Poeverl.) Juze. by
SCHIMAN-CZEIKA (196%9a).

8, Potentillo micrantha Bamond ex DC.

Patentilla sect Pensvlvanieae Pocverl, — repluces sect. Multifidae (Rydh.) Jue
(SOJAK 1987¢, 1994)

0. Potentillo muftifida L,

|00 Potentilla virgata Lehm. - mentioned as occurring in Afghinistan (SOJAK
1988, but included within £ mudtifide in Flor rinica

Il. Porentitla soongarica Bunge - ako oceurs in NE. lrn (SOJAK. pers. comm,
261

12, Porenrifla sericea L. - the report of this specics in Afghunisin is bused on a
morphologically similur species, lide SOJAK (19874, pers. comm. 2006)

120 Potentilla alexeenkoi Lipsky - reported  from lun, Prove Aredipyejin
IKHATAMSAZ [987) but considered 1o be a synonym of P osericea by
SOJAK (1987d)

13, Potentillo polysehisro Boiss,

14, Potentillo hololevea Boiss, ex Lehm,

« Powwtilla aprimonioides M. - Bich, vir, imtercedens Sopik - the species wus
reporied from Iran, Proy, Azarbayvejun (KHATAMSAZ [YRT) dunng the sinwe
velr that the viriety wis newly deseribed as the only one occurring in Irin, the
Himulayas, and Mongolis (SOJAK 19§7d)

o Putentille bactriana Sojdk — newly described species oceurting in Afghurmstin
and adjicent puis of Tajikistun and Pukistun (SOJAK 1992)
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 Potentilla bactriane var, bamignice Sojdk — pewly deseribed variety from
Afghanistun (SOJAK 1992)

« Potentillla lomakind Grossh — replaces veporl ol P, gpproximata Bunge (among
“Species incertie’ in Flora Irunica) northern [ran (SOJAK 19874d)

= Potentilla pamirica Th. Wolf - mentioned a3 ocelring in nothern [ran (SOJAK
U8R}

« Potentille paemironlaice Jue. var, pomiroalaica - mentiored as occurrdng in

Afghunistan (SOJAK 1988)

[Potentilfa sect. Hoematochri (Rydh.) B.C. Johnst. |
15, Potenttlla argyvrophvlle Wall, ex Lebm. var. argvropfivlla - Afier examining
specimens unnotited by SCHIMAN.CZEIKA & SOJAK (pers, comm. 2006)

strongly doubts the occumence of this species in Afghunistin dnd Pakisian].

Patentilla sect. Terminalex (DO Gren, & Guodr. - encompusses P sect, Argenteds
(Rydb,) Jue, fide SOJAK (1987¢)

Ity Potentillo areeniva L.

|7, Potentilla inclinata Villars, — encompisses P. canesceny Beser, fide SOJAK
(2004)

ES. Potentillo meveri Boiss,

19, Potentillo gerardiong Lindl. ex Lehm,

Fotenttlla wotl. Recrae (Th. Wolf) Juz,

). Potentillo recta L.

21. Potentilla pedota Nestler

23 Potentilla nurensiy Boiss & Hiusskn, ex. Boiss,

[23, Potentilla hivta L. - SOJAK (pers, comm. 2006) believes thut this species does

not e ur the territory of Flora Drmica)|
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24. Potentilla iranica (Rech, ) Schiman-Ceeiky - SOJAK (pers. comm. 2006
In Press) considers this o be intermediate between P divaricars and P, recta.

25, Potentilly divaricata DC. - according v SOJAK (1994, 2004, In Press),
ericompisses . gilanica Th. Woll and P, adsharica Somimier & Levier (the
Batter in Flor Inmea, No, 44m P, secl, Chirvsanthie)

« Potentilfa porganica Sojik -- newly desrrdbed species occuming in Irun, Prov.
Golestin, and Turkmenistan (SOJAK 199])

« Potentilla lacimiose Woklst, & Kit ex Nestl, - collected in NE Lmn in 1977 by
SOJAK (pers, comm, 2006)

« Potentilla aviolemice Sojik - newly described species from Iran, Prov. Gilin
(SOJAK 2006)

FPotentilla wct. Bivales Poeverl

26, Potensitla suping L. - moved here from £ sect. Rectae; SOJAK (1987h, 1993)
recognizes multiple subspecies, with ot least subsp. caspiea Sojik und pechops
subsp. paredoxa (Nutt. ex Torn & Gray) Sojik ocewrring in Flor Irinica
(SOJAK. pers. corm, 2006)

27 Potentilla dexertorum Bunge

FPotenittlla wol. Persicar (Th, Wolf) Jue
28, Potentilla bungei Boiss,

24 Potentillo elvende sy Boiss:

3. Potentillo argaca Boiss, & Bolunsg

1. Peotentilfo coelestiv Gilli.

32, Potentilfo flabellum Regel & Schmath,
34, Potentilfo argymloma Boiss, & Hohen.
34, Potentillo peryica Boiss, & Hansskn,
35, Potentilfo kurdica Boiss, & Hohen,

36, Potentilla pannosg Boiss, & Howsskn,

37, Poventilla mallonn Boiss,

Bl
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38, Porenrille komaroviang Th Woll - i be reated as o vanety of P, mollissima
Lehm. by SOJAK (2004, pers, conrm, 2006}

3. Porentilla nudo Boiss,

4, Porenrilla flaceida Th, Woll

41, Potertilla ancherigng Th, Woll

4243, Potentilla petraea Willd. - encompasses P, eryptophily Bomm.. fide SOJAK
(2004

« Potentilla botcehantzeviana T-AL Advlov - described in 1976 (Opred. rost sred.
Azii 5; 247) and reported from N.E. Lun by SOJAK (pers. comm. 2006, 2007,
In Press),

« Potentitly ghazniensis Sojik — newly described species from Afshunistin
(SOJAK 1987a)

« Potentille porphyrantha luz, - reported from loun, Prov, Azarbayejun (ASSAD] &
WENDELBO 1977}

Prtentilla sect. Chrvsantfice (Th, Wolf) Jue.

[44. P. adsharica Sommmier & Levier — included within 25, P, divarmcara in P.osecl
Rectae, fide SOJAK (2004))

[45. Potentilla szovits Th, Wolf - bhased on o mixture of £ divaricane (No, 25 in
P.secl Rettae) und P, thuringiaes Bernh, ex Link, fide SOJAK (2004))

* Potentille algida Sojik - mentioned s oecurring in NE Afghunistan (SOJAK. pers.
comm. 2006, In Press ) o nome nov, for P osericate Th Wolf 1908, non Greene
1857

Potentilla sect. Avreae (Rydb.) Jue.

4. Potentilly gelida subsp. borivsdl (Ovee. & Kochl) Sojik - newly desceribed
subspecies occumring in nothern Afghunistun (SOJAK 1988); P. gelida subsp.
gelidu vecurs in Turkey, Caocusos and Tronscaususus, but not in Afshunistin
(SOJAK., pers. comm. 2006)

o



PDF Compressor Free Version

B. Ertter wed F. Attur

(47, Potentitla tephiolenca Th, Wolf - notin territory of Flont lanicy (SOJAK, pers,
comm. 2N

48, Potenrifla kurramensis Th. Woll - SOJAK (pers, conm., 2006) considers this v
e niy more thun o subspecies or vinely of £, terezaninowiana Sichegl.

49. Potentilla geraniofdes Wikld.

« Potentille  doubjonneana Cumbess, - mentioned o8 ocowring in northem
Afghunistan, where confused with P. gelida (SOJAK 1988)

« Potentille crantzii (Crunte) Beek ex Frigeh — reporied from lean, Proy, Gilin
I KHATAMSAZ 1987, dnd indicuted as ocewrring within the urea of Flor
Trnica by eardier sources (e.z. SOJAK 196()

« Potentille  adenoplylle Boiss, & Hohenuek — weponed  from Lmn, Prov.
Mipzmduron [ KHATAMSAZ |URE)

Potentilla secL Potentilla - replices P sect. Tormentillae (Rydb.) Juz. (SOJAK
1987e), us u result of £ repans L. having been designuted the type of
Potentillo by Bydberg (N. Awmer. FL 22: 293, 2() Nov, 1908}

St Potentilla reprany L.

Potentilla <cct, Pemtaphylloides Tuusch - eplaces Powect. Potentilla (misapplied),
fide SOJAK (1987, 2005), or altermutively treated @s o distingl genus,
Argenting Hill. (e g. SOJAK 2004)

S1. Porenrilla anserna L. - alternatively treated as Argenting ansering (L) Rvdb.
(e SOJAK 2004)

Potenilla: “Species incernue ¢t incomplele notue™ in Flom Lrmnicy

[L P approsiats Bunge - see P lomakinid in Po sect. Pensvlvanicar|
2 Porentilla ganbeana Bornem,

3. Potentilla kandavanensis Bormem, & Guuba

4, Potentifla niveq L, vir, fipmadoica Kitome
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5, Potentilla pimpinelloides L { nong Pasy - form & oot distinet from typical
P. pimpinelloides, fide SOJTAK (pers, comm. 2006)
&, Potenrilla mdiara Lehm,

T Potertilli nmbrosa Steven ex ' M, Bieh,

FaArivorsis Chrtek & Sopik - estblished as o monolype genus by CHRTER &
SOIAK (1984), though also treated ws Potentilla sect. Farinopsis Chriek &
Sojiik, SOJAK (1987¢). The remaining species in Comarim ss, lnd
. palestre L. does not oecur in Flora Tnmico.

| Fuarinopsis salesoviana  (Stephun) Chrick & Sopik -~ replaces  Comurmim
salesovianum (Stephan) Bunge (CHRTEK & SOJAK 1984, SOJTAK 2004)
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A SYNOPSIS OF SECT. CYNAROIDES
(COUSINIA, COMPOSITAE), DISTRIBUTION
PATTERNS AND DIVERSITY CENTERS

F.ATTAR and A. GHAHREMAN

University of Tehmn, Tehrun, lean

Abstract

The nume of sect Cvnododideae Bunge is corrected W sevl Cyrgroides
Bunge. Cousinia caroli-henrici 5 described and illustrited a8 0 new species from
secl Ovegvoides Bunge. The ollowing species ure synonymed: O afbioanliy Boiss,
& Bhuwee and O sebzevarensis Rech. [0 with O onopordioides  Ledeh.,
C. pichleriong Bomm. ex Rech. [ with O echatanenisiy Bornme dnd C fiirsel Rech.
£ with € pergpamaces Boiss. & Howsskn, A fomplete  description of
seCl Ovngrodde s 15 given., Distobution pattems, diversity centers aod dismbution
mup ob seét Ovegrordes e presnted in Lran (Maps 1-36), Ao the cheek List' of

spedies, synonyms dnd endemics of section ure given.,
Key words: Cynanoides, Copsinia, Compositae, Divemsity

Inlrpduction

The genus Cowsinig Cuss. (Compositue fumily, Cardieae tribe) hias about
705 tuxa (TCHERNEVA 1962, RECHINGER 1972 & 1979, GHAHREMAN &
ATTAR 1999, ATTAR 2000. etc.) in the world which are distributed in 5.W. Asia.

Consinia Cuss is the richiest genus after Astragalny Lo in Flom of Tran
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RECHINGER (1972_ 1979 has introduced 220 axg of this genos from Lomn
in Florn e, Now, the pumber of Conyinle laxa  incrasing o 255 xa
{meluding of published new species. récords and some which are wnder Press).
Armong them 198w are endemice o lran

Cotvinin: Cass. has the four following diversity centers: (1) Pamit-Aly,
(2) Tiansshun: (3) Badakhshan: Chitml and Tajik and (4) Kopel-dagh regions
(ENAPP 1987). Moreover, there is another diversity center for the penos
(sect. Cvimroides) in Zogros elevatons (Azerbuijun, Kurdestan, Kermanshih,
Huomadon, Bakhtin and Loveston Provinees) in Trang which is including - more than
50 endemie taxa. (ATTAR 2000)

Chorologically, all mxo of Conviig are foond 0 lrone-Turioidan region.
Muajority of species have a limited distribution and grow as individual or in small
isufated palches. These species are very rure or ¢an be endangered. Some species
huve widespread distribution in Tran soch as: Consinda calocephnla Juub, & Spach
(sect. Cynarotdes ). O ovlindracea Bidss., (sect. Stenocephalae), C. congesta Bunge
(sect. Congestae ) and C. Delangerd DC. (seel. Pugioniferae).

Based on literatore, sect. Cynaroides Bunge had 70 species in the world
(RECH. F. 1972, 1979, HUBER-MORATH 1975) which in the present study. the
nummber Of Species is mnereased o 89,

Trun with 74 taxa and 59 endermic is the richest country ollowed by Trag and
Turkey it the number of xa, respectively.

Section Cvaarotdes hus the vartons nwrphological  chimelers between
individuals of species und alsd taxonomical complexes. There we some new

unputiished spectes which will be presented with the identical key soon,

Materials and Methods

To carry out our reseirch on this section. we collected many specimens from
differenr loealites especially “Locus classieus”™ or near 16 All specimens are
preserved m TUH Also.all specimens of other Herbana of Tran, such as TARL
IRAN, FUHM, KAR and THE (HOLMGREN et af. 1990). Alsc, some specimens
belong to Turkey and lrag Flom were studied. All of the specimens determined by
wsing of different Floras (Flom Iraoien, Flom of Turkey, Flom of USSR ec), Also

BN L]



PDF Compressor Free Version

Alsynipsis of secl, Chmaroddes (Cousinia, Compasites) ...

the specimens compared wilth the type photogmphs which prepared at the Vienna
und Leningrad Herbariy, In the check list of species, type locals, "Locus clusiens”,

herbanum number of studied specimens and endemics are preseted.

Secl Cynaroides Bunge

Muonocarpic biennial ur perenninl. Stenws interrupled- o continuously winged
by decurrent leaves. Leaves corioceous or herbaceous, variable in shupe. entire,
dentate, lobed  to pinnatifid-pinnatisect, spinose al margin, tomentose-arachnoid or
foccose, mrely glabroas or glabrescent; busuls sometimes msette. usually deed at
fowering  time; canlines shortly or loogly decwrrent: uppernosts  some times
invuluerate and cup-like. Cupitodurm solitary, termioal, 159 cmo in diameter.
lovolucre spherical, oblong, weakly or handly constricted above, arachnoid or
glabrons. Bracts HE-170L appendicalate (especial churacters Tor section); innermost
Braets linear und exappendicalare: margin of bracts cun be entite or spinose: number
of spines (i present) -4 on euch side in different species: shape of appenduges
tiangulir, rhivmbiform, tmpezoid or sagiltate, Receptalee bristles semooth or
seabrous: Number of Oower 50000 corollu yellow, white, pink or porpbe. 15-50
mim or more. Anther whe glabrows, yellow, white, pink or porple. Achenes
pyramidal or obovate, striate, atro-macufate, 3-7 mm long denticulate or entire

abowves pappus short, scabrows, deciduous.,

Cousinda caroli-hearici Altar & Ghahreman, (secl. Cynaroides Bunge) Sp. nova
(Fig. 1)
Congmia perpumaced similis sed cinerpacenti-ghiney (nee viridin ), ot

persistente  arapeoso-floccoso-omentelly  (nee valde  slabrescens ),  involucrum
arunevsum (nee slabrum); phylli appendicibus 5 mm o latis, margine utringue
spinulosa | pec ulim 10 mm latis, margine miegerrima); corolly 17 mm longy
(nec 25 mm longa),

Monocarpic perennial, up o 60 cim high, sruyish-canescent, Stem solitary,
densely leuty, broadly ineruptedly or continuously winged, densely floccose-
tomentose. hrunched from buse, with corvmbifomm brunches above:  brinches
monocephalous, Leaves corinceous, densely omentose-floccose-arochnoid on both

surfaces, nervation pinnate-reticulite; basils sessile, oblong, 12417 em long und
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5-7 ¢m wide, with white promment rigil midrib, undulale. dentite-spinose or lolwed-
spincse at maeging medians similar o basuls bot Tongly decurrent, undolite. forming
Broad winges on the steme upper and upper most similar o olhers but gradoally
smller, uppermost leaves closed to capitulum, Capitulum solitry, terminal, muore or
less BO-flowered: involuere nearly spherical, constricted above. yellow-arachnoid:
Bruets more or less 110, appendiculute, strongly imbrcate; outers smull, appendage
58 x 3 mm, tungolon acute, with nomerous spines at marging appendages of
meedinn bracts sagitate, 9 x5 men with 1-2 spines on each side, gradually
aeuminute; inner bracs longer than the outers and medians. appendage smaller,
sugitiate, entire; innermost brocts linear, seuminate. exceeding. Recepiacle Bristhes
seabrous: Corolla yellow, 17 mm long, lmb 10 e and tube 7 mm lodg: anther tabe

glabrons, white with pink tip: Mutwred schene not seen.

Frg L. Cowvmig neorechimge ri: Hubiand bracts:
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Haolotype: Kurdestun: Buneh, Attr & Ghohrenwn, 22455-TUH.

The mlited species W Cowsingi cafoli-henrici is . C. pergamacea Boiss. &
Huosskn: in Boiss. that distribuled in Baneh and Sardasht m Kosdestan Provinee.
Cousinig  caroli-henrict s distinguished by the following characters: grevishe
glavcous habit, persistenl indumentum, spindse margin of bract appendages; width
of bract appendages and length of comlla.

Cotvinin covolf-henrici dedicared o 100th birth anniversary of Prof. Kad
Heinz Rechinger.

Synonyms and oomenclature nole:

Based on comparison of the collecied specimens from the "Locus clussicus”
with type phutographs following species wre synonymed:

O albicnalis, O sabzevarensis, C. pichleriana, and O firsed are synonymied
with €0 engpordioides, C. vcbatanensis, and C. pergamacea. nespectively.

The nume of sect Cvnoroideae Bunge (RECHINGER 1972), is corréeted 1o
sect. Cvroroides Bunge. Based on code of nomenclature of taxonomy "oideae” is
wsing for subfamily.

Distribution pallerns and diversity cenlers in [ran

Muorphologically, achenes of secl. Cvnarofdes B heavy with short caducous
pappus. Thus these achene con not easily tmospont e areas by wind. Also achenes
are resiniferous and most of them wse by insects. Thus the entire achenes are few in
eaeh head. Monocarpical durtion is the other impontant churacter of this section: All
of above couses, are limited distibution of species. These species are distributed in
the special isolated locals and may be gradually eéndanger wnd extinet. Rurely, sorme
species as C. engpordioides is widely distributed o Iran, Torkmenistan, Afghanistin
and Pakistan. This muy be due o high gumber of Oowers which may reach up o
41 in each head. Also the achenes often con not use by insects,

From the diversiy pomnn of view: lmn is the main center of diversity of secr
Cynaratdes Bunge m the world due to this fact that abour 845 of the wial species of
this section are found in Lo

Afew spectes of the section are placed 10 frag. Turkey, Tohsh, Turknumnistan

and Afghansian, Therns are some species n western neighbowrs of lran, Lrag and
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Turkey, which dre more frequent in eastern neighbours, Three species wlsd huve
been reported From northern neighbours of Lrun,

The geographical distibution of Couxinie occurs in Zagros mountains,
central Albore mountuins and some  elevations in the centrul descrts of the Trinn
platedu such as Shirkuh-e Yazd, Jebal-e Burer and Hexar in Kerman Provinge.
A few nunber of species suchas O oroponlioides, C. grandiceps. C. verbascifolia,
C. it and C monocephala can be found in N.E. Lrun. Sarakhs dren is the fnbest
distdbution limit in the E. Inin. Cowsina fwa and C verbascifolio have
been found in small parches in Sarkhs area. Consinig grandiveps and
C. onoperdioides joint together with wider distribution in a séction of SE. wwuards
W. Khorasan Provioee and also into murgin of Kavir desert, elevations in Kermun
Provinee, Shir-Kuh in Yamd and from W Semnun o Ahuvan pass. Other species
sich as O calocephola, C. behboudiang wd C. kerddjensiv grow in the Demavand
mit., Kandavan elevations and pluces above Kanyg in Central ATbore. Diversity of this
section is rapidly increased wward W and NW. Tran. Diversity centers are found in
the elevations of Azcrbaijon,. Alvund mt (in Homadon Province), Shahzond o
(it Arak ), Oshtorun-Koh (in Lorestan Provinee) and in western parts of Tran such as
Orarminat ot and Shoho (Kermonshob and Koerdestan Proviences). Therefore.
Acarbayejun with 13 species has the high species diversity in Tran thun other areas,
There are cight species in Hamodon Provinee. the eéndemic species "C elwendensis”
is only placed in Alvamd mt On the other hand. Kurdestun Province with 11 species
shows high diversity of Cinaraides section too.

Toword S, Iran, there & 4 decreasing  in species diversity. The farthest
limit of southern distibution of sect. Cvnaroides occurres i Shohbasin areq in
60 km N, Dezful where huave been only collecied o single species: namely,
C disfulensis. Mo specomens and any traces found 1o two visis o the aren, Other
species 1 southwest of Tran 1s O sefidiana which grows in elevations around Karun
river. Two species named C. onopordioides und C grandiceps are found m Jebal
Buarez and Joupar mounmins i southeast of lran, 1o Tables | & 2, the oumber of
species and endemics between  run and other countries in southwestern Asin are

cormpred.
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Conclusion

The distribution pattems of sect, ol Cvraraddes Bunge. that presented in this
study, show that species diversity rapidly decreases toward “Pakistan, Afghunistin
and Turkmanistan™ 0 eastern borders of Iran and also oward south and soutbeast.
Species diversily increases towand west of Trun mainly 0 Zagros mountain, and
decrenses  wward  Irog, Twkey and Talish. Thus, diversity ceners  [or
secl. Cynorotdes Bunge can be cited  in Azerbuijan (13 species). Kurdestin
(11 species) Kernunshab (10 species). Hamodan (9 speceis) and  Bakhiiar

(7 species) Provinces (Tuble 3).

The cheek list of secl. Cynareides Bunge including ol synonym names:

L. Cousinia algueding Rech. [ Ang. Math-Nat. KL Osterr. Alad. Wiss, T01: 344
(1964,

Typet Trag: Nowanda, 2600-3000 m, 11465, Specimens stwdied: 30533-TARL Rare.
Muap 16

2. O aligadarzensis Attar & Ghahreman, (new species, In Press),

Type: Tran: Lovestun: near Aligudare. Endemic. Specimens studied: Tran. Luresnn:
[0 km on road o Khomeyn from 3-way miersection ut Aligadace, ca. 1500 m, 21
July 2001, F. Atar & A Ghareman 27613 (holotype, TUH). Map 31

A Coanoplophylle Rech. L. FL Tanica, Compositae 11 Cousinia in Cynarese: vol.
[39A: 1401 1979).

Type: T Kermanshah: Chalan to Dalaho. Endemic. Specimens sudied: 29256-
TARL Rure. Map. 32

4. Ol graneosa DC., Prodr. 6: 556 (1838).

Type! Iran: Furs: it Dinar. Endemic. Rare. Any specimens not found. Map 8

5. C. o barbeyi C. Winkl. Aci Hortn Petrop. 12: 274 1R93),

Type: lun: Bover-Ahmod: me Gilowyeh, Endemuc. Specimens studied: 46457-
IRAN: 26314-TUH (Locus classicus), Rare. Map 25

6. €. behboudiana Rech, { & Esfand., Ann. Nat Mus: Wien 37281 (195()),

Type: Iran: Tebran: Marunok. Endermie. Specimens studied:  21970-TUH: [ 1654-
TUH: 1663-TUH: 21342 TUH: 41 34-TARIL: 10715 TARL 4d-TARL 4195-TARL
4191-TARL 4103-TARI; 55250-TARIL: 93R0-TARL: 4165-TARL 1896(-TARL
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AL TARL 9827-TARL 4188-TARIL; 4156-TARL 33880-IRAN; BEST-IRAN; 1649-
IRAN (Type); 40826-IRAN. S0930-IRAN. Mup 19

7. C. bobeckii Rech. . FL Iranica, Compositae I Cynareae: Consinia. vol. 90: 238
(1972).

Type: T Averbaijan: Urimieh, W, Urumich Like, Endemic. Specimens siudied:
22500-TUH ( Locus classicus). Map 30

8. C. bornmallers C.Winkl. Acta Horti Pewrop. 1< 235 (1897)

Type: Iran: Kerman: mt. Jupar, Endemic. Specirmens studied: 2901-TARL 1BOSG-
TARIL 4376-TARL I8042-TARL: 34034 TRAN; 17528-TARIL. Mup 21

9. C. calocephale Toub. & Spach, [ PL Or. 20 96 (1844),

Sy Cousinda sgiarrosn Boiss:

Type: Trun: Hyreania, Endemic. Specimens swdied: 33991-IRAN: 33990-1R AN:
GUEE-TARI: 34246-TARD 33995 IRAN: 67973-TARI; T640-TARIL: 30711-TARIL:
FISEU-TARL; 30984-TUH: 89340-IRAN; BUGE-IRAN; BE20-IRAN; 33885-IRAN:
FATH0-TRAN: 338R0-IRAN; 33909-IRAN; 3IWI0-IRAN: EBES1-IRAN: 3359(-
IRAN: 4035(FTARL 33908 IRAN. Map 17

10, €. Cardicchorum C. Winkl. & Bomm., Bull. Herb. Boissier 3: 568 (1895),

Type: Irog: Kordestun: Arbil and Sakei Sakran, Specimens studied: 27592-TUH.
Muap 31

1L €. caroli-henric At & Ghahreman, Sp. nova.

Type: Irun: Kordestun: Banch, 22455-TUH. Endemic. Specimens studied: 22455
(Holotype). Rare. Map 33

12, . chlorsphaera Bornm.. Beih. Bor Centrbl. 28, 20 353 (1911) et 32, 2: 4415
119143,

Type: Tran: Lorestan: mt Oshtoran-kuh, Endenie. Specimisns studied: 3T427-TARL
Rare. Map 7
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13, C. concinng Boiss. & Hausdon, fn: Boiss,, FIL Or. 3; 513 (1875),

Type: L between Musibon und Avibang. Endemic. Specmens studied: 20562-
TUH: 14296-TUH: 9003/1-TRAN; G004/ 1-IRAN: TIOO7-TARL 74767.TARI:
G0654-TARL 1T60-TARL T5191-TARIL: T1596-TARL Mup: 1

14, €. evmboldepix Boiss. Diagn. PLOr Nov. ser 160 119 (1846

Syt Cowsinda sehuliziana Jaul, & Spach

Type: Ime: mt. Chivee Gorne Specimens sipdied: 21811-TUH: T2I82-TARI:
JRI59-TARL 47990-TARL: 47862-TARI: 13192-TARIL: 13145-TARL: 451539-TARI:
LBOGO-TARL T2077-TARL Map 20

15, €. evnaroides (M.B.) CAL Mey., Vere PIL Caue. 230 (1831).

Syt Carthamuy cvnarotdes MB L Onobromo cvaarotdes (IMBL) Spreng.: Ancfium
oviroides IMUB) O Kuntze

Type: Azerbaan: mit. Talish. Specimins studied: 22568-TUH. Rare. Map 16

16, C. dalabsensic Avar & Ghohreman, Iran Joum. Bor 8 (25 260200405

Type: Tran: Kermanshah, Guhvareh, Tange Khamush, Endemic. Specimiens siudied:
[9918-TUH (Holotype ). Rare. Map 3

17. C. disfuifensiy Bornme in Koeie, Danish Scient. Tnvest. lran 4, Beitr. SW. Tran 1:
2301954) Tran. Jowrn, Bot. 9 (1): 55-62 (2001) Deser. compl.

Type: Irun: Khuzestun: 60 kne N Deaful, 1200 m. Endemic. Specimens siudied:
26304-TUH. Rare. Mup 11

I8. C. echatanensiy Bornm., Osterr. Bol. Zeitschr. 620 474 (1912),

Type: Iran: Humgdan, Endemic. Speeimisns studied: 22368-TUH (Locus classicus)
Sy Cousintda pichferian Bornm. ex Rech. © Mop 8

19, . elwendensiv Bormm.., Beth. Bot. Centrbl 28, 2: 235 (191 1) Tran. Jowrn, Bot
BO1i: 21 (1999), Deser. compl.

Type: lmn: Homadaon: me Alvand, Endemic. Specimens  studied: 20566-TUH
{ Loeus clussicus i 20566-TUH: 65(47-IRAN: 74761-TARL Rare. Mup 7

2 €. eriocephate Bovss, & Hawsskn: 1o Bowss, FL Or: 303040 1575).

Type: Turkey. Specimens studied: 68887-TUH. Map 3
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21, €, farsistanica Bomm,, Osterr. Bot. Zeftschr 62; [ES01912)

Type: [run: Shirge, nedr Perspolis. Endemic. Specimens studied: 22514-TUH;
23521-TUH: 22508-TUH: 71330-TARI: 66869-TARI: T1524-TARI: 71542-TARL
Mup 27

22, O gigantelepis Rech. L. FL Tranicw, Compositae LoCynarede: Constnia, vol. 90
257 (19723

Type: Lmn: Azcrbaijun: mb Subaling above Meshkin-shahr. Specimens siudied:
TS07-TUH: 27886-TARI: 20942-TARI; 65915-TARL 20513-TARI; 24528-TARI:
24574-TARIL; 71677-TARI; 20942-TARI; 13871-TARI; 35001-TARI; 17240-TUH:
21808-TUH ( Locus classicus). Map 23

23, O gilligeti Rech. [ FL Dmmicw, Compestiae, Cyrareae Tt Consinda, vol 900 244
(1972).

Type: lrun: Azcrbaijun: near Tabrize Endemic. Specimens studied: 21967-TUH
(Locus classicus ). Rare. Map 13

24, O prandiceps Bunge, Mem. Acad. Science. Pewwrshg 7. ser. 9, 2: 54 (1865)
Type: Irun: Sabeevar. Endemic. Specimens studied:  21061-TARL 40759-TARI:
22050-TUH ( Locus classicus). Map 26

25, O gramdiy CoA. Mey. in DC. Prode. 6 557 (1838).

Type: Trne Averbaijan: Ahor mb Sevved Khigeh., Specimens swdied: 20577-TUH
Locus classicus ) 6791-TARL Rare. Map. 6

26. C. grantii Rech. L, FL Ironica. Compuositae. Cynareae 18 Consinig, vol. 900 245
(1972).

Type: Tran: Azerbaijan: 23 ke W, Uromich. Endemic. Specimens studicd: 20587-
TUH (Locus elassicus ). TOO86-TART: 68256-T ARL Mup 3

27. €. hakkarica Hub-Mor.. in Notes RB.G. Edinb. 32: 54 (1972).

Type: Turkey: mb Hakkary, Specimens studied: 45467 TUH: TIN31-TARL Rare.
Map 13

28, €. hamadanensis Rech, £ FL Inmien, Compositee 1L Cynareae: Comstnra,
viol, [3RA: 112 (1979),

Type: Hamodun: 28 km 5. Nahavand owwd Muodaver. mr, Gamin. Endermc.
Specimens studied: 720551-TUH (Locus clussicus); 33895-IRAN (Type): 75116
TARL; 65082-TARL 369 2-TARL Mup. 3
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29, C, inflata Boiss. & Hoveskn, in Boiss | FI Or_ 3: 312 (1875).

Type: lun: Kermunshih: mt. Shihu, Specimens studied: 20573-TUH: 20561-TUH,
I7820-TUH: 22375-TUH: 1221.-TARI: 23465-TUH: 20575-TUH; 74816-TARI:
74698-TARL: 46727-TARL Map. 4

ML C. franiea C WinkL & Strauss, Acta Horti Petrop: T4 233 (1E97),

Type: Tran: Arak: mt Rasvand. near Chehel Khotun, Endemic. Specimens siudied:
75038-TARI (Locus classicus): 2I8ET-TUH (Locus classieus). Map 28

31, €. juecobsil Rech. [ FL. Trniea, Compositae. Cynareae [ Constnia, vol. 90 237
(1972).

Typet Tran: Mun, Endemic. Specimens studied: 22370-TUH (Locus classicus). Raore.
Muap 14

32, €L keredfensis Bormme. & Gaubo, Feddes Repert. 36: 328 (1934),

Type: Tran: near Keredj, Kob-Dushieh, Endemic. Specimins studied: 21807-TUH
(Locus clossicus): 12525-TARI 32774-TARL: 57089 TARI: 33614-TARIL: 32627.
TARI: 12524-TARL 12526-TARIL 12320-TARL: 21705 TARL Map 8

33, C. kermanshahensic Anur, Ghahremon & Assudi. Tran, Jowrn, Bor 9 01): 5562
T2 ).

Type: Kermunshah, Eslomabad-Gharb, Mahidasht region, Bujan pass. Endemic.
Specimens siudied: [9180-TUH (HoloType): 2525-TART (Puratype). Rare. Map 11
3, C khancaricns Auar & Ghahreman, Nodic 1 Bow 23: 380592,

Type: Trun: Esfubun: Khunsur, Endemic. Specimin seen: 20037-TUH (Holowpe).
Muap 33

35, . khorramabadensic Borom. T Kocie, Danish Scient. Invest lran 4. Beir.
SOW. oo 1025 (1945).

Type: lran: Lowestan: Khomamabad, road of Keashvar, Nujan pass. Endemic.
Specimens studied:  WESO-TUH: 2525-TARIL; 21851-TUH: 42345-TARL;, 3705()-
TARL; 4228 1-TARL 34000-IRAN: To852-TARIL:; 261 24-TARL Map |

3o, C. khorramabadensiy Bornme var, Purpurea Atar & Ghahreman, I Journ,
Bor 9020y 161-169 22,

Type: Iram: Lorestan: Sholabad, Endemic. Speeimens  studied: 2759 14(TUH)
(Holotyped, Muap 34
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37. C. kirrindica Bomm, & Rech. [ Feddes Repert. 482 141 {1940}

Syn.: Cowyinie lwrermm Bormm. var, recimvola Bormoi:, © levomim Bomm.,
var. funcigera Bomm.

Type: Tran: between Kermanshah & Kerend. Endemic. Specimens studicd: 19962
TUH (Locus elassicus); 1873-TARI: I2200-TRAN: Rure. Map 22

3. C. kopi-karadaghensiy Rech. [, FL Tranica, Compositae, Cyvnareae 1@ Consinia,
vl 90 249 (19725,

Type: Trag: Soleymanich, mb Ghureh-dagh. Specimens studied: 70067-TARL Rare.
Muap 17

3. C. kornluberd Heimerl, Deokschr. Akad, Wiss, Wien Math.-Mat. KL 50 62
(18RS,

Sy Comsinia medormm Bomm. & Guuba

Type: lran: Hamodan, mb Alvand. Endemic. Specimens studied: 22369-TUH:
20553-THH: 20550-TUH: 339T6-TRAN. Map 25

i . koteehyi Boiss. Dhagn. PL Or. Nov, see. 1L 6: 120 (1846).

Syt Cowsinda sifvboides Jaub, & Spach

Type: Irun: Boyer-Ahmad, mt Deno. Endemie. Specimens studied: 20552-TUH:
J0558-TUH: 33993 IR AN: 33897-IRAN; 13136-TRAN; 489-IRAN. Mup 15

41, C luetiflora Rech. £ A Tanice. Compesitac [ Constnin in Cymarede,
vol. 130A: 143 (1979)

Type: Tran: Esfohan: pear Daran: Endemie. Specimens studied: 20037-TUH (Locus
classions ) 3H024-IRAN. Rare. Mup 24

42. C. lurortm Bormm., Feddes Repert. 4k 346 (19d436).

Syt Cowsinda cvmbolepis Boiss, var. subintegrifoba Bornm,

Type: Lran: Kemmanshah: between Kungovar and Sahoch, Endemic. Specimens
studied: 20368-TUH. Rare, Mup 21

43, €. lyrate Bunge, Mem. Acad. Scweoc, Petesbg 7,oser, W 2: 53 (1865).

Syn: Cousinygr cgester C. Winkl s Arctiene fyraram O, Kuntze

Type: Lran: Subzevar. Speamens studred: 21912 1RAN: 2124 1-TARL 79147-TARL
Mup 26

4. €. macrocephala CA. Mey.. Verz: PiL Cane. 231 (1831,
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Syn.: Onobroma macrocephalum C AL Mey ., Arctinm macrocephalim (CAL Mey. )
0. Kuntze

Type: Azerbaijon: mis. Tulish. Specimens studied: In the Florn of USSR was
mentioned from N Tran bul specimens not found.

45, C. millefontrna Rech. [ FL Tranica, Compositae. Cyvnareae 1@ Congdnia; vol. 91
4B (1972

Type: Lun: Kurdestan: mb Chebel-Cheshmeh. Endemic. Specimens studied: 16673-
TUH: 20557-TUH; 9114 1-IRAN; 34033-IRAN; TOOS8-TARIL; 7T4843-TARI; 3443.
TARL Muap. 2

A6, C. mobavenii Ghahremun & Attar, Tran: Jowrn: Bor 802): 260 (2000).

Type: Kermanshoh: between Eslamabad and Kerend-e Ghurb. Endentic. Specimens
studied: 20569-TUH (HoloType): 22378-TUH: 1425 TARL 60789-TARL Rare.
Muap 22

47, Comonocephals Bunge. Mem. Acud. Scienc. Petersbl. 7. ser. 49, 20 52 (1865).
Type: Irun: Khorasan: Hekmatabad pear Mashhad, Endemic. Specimens siudied:
21931-TUH (mear Locus classicus ). Rare. Map 12

48. . mozaffarianii Atar, Assudi & Ghuhrenun, Pak. J. Bot, 32 (2): 293-294.
(M),

Type: lrun: Fars: between Nurabad and Karekan, Endemic. Specimens siudied:
71266-TARI (Holotype). Rure. Map 18

49, €. mann Anar, Ghahreman & Assadi, Nordic 1 Bor. 200(5).

Type: lran: Argk: Koveir Mighan, Endemic. Specimens studied: 64185-TARI
(Holoepe). Map 29

Sl €. noeana Boiss ., Diggn. PL O Nov.ser. 2, 30 57 (1836),

Type: Tmm Kermanshah, near Kerend-e Ghath, Endemic. Specimens siudied:
SROAS-TARL Rare. Map 18

51. C. onopordivides Ledeb. m Eichw., PL Now, It. Casp. Cane. 40 (183 1-33),

Syn: Cewsimia albicandis Boss. & Buhse: O sabzevarensy Rech. L0 Arcrinm,
A albicanle et A, karefing (3, Kuntze,

Type: Bustern coast of Caspan Seqa berween Mangishiok and Ghur-e Boghoasr
Specimens stdied: 21735 TUH: 219235-TUH: 21430-TARL: 12861-TARL 21500-
TARL; ZE894TUH: 21930-TUH: 21890-TUH: 21901-TUH: 13709-TARL 21191-
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TARL; 21534-TARIL: 40320-TARL; 40395-TARL: 34253-TARIL: 538E5-TARI;
[6046-TARL 4386-TARL 53184-TARL 21345-TUH; 40485-TUH: 21233-TARI;
21510-TARL Map 27

52, €. parsane Ghohreman, At & Transhabe, oo Joum. Bow 8 (1 16 (19949),
Type: Trun: Homadun: Road of Malaver, 200 km Hamadan: above ERbatun dim,
LB m. Endemic. Specimens studied: 20553-TUH (Holotype ). Rare. Map 25

53, €. pergamacea Boiss. & Hausskn. in Boiss., FL O 3: 513 (18755,

Sy Cowsinda fursef Rech. L

Type: Teg: Penjvein. Specimens studied: 22481-TUH (Locus classicus): TR314
TUH: 12219-IRAN: 33913-IRAN; 42653-TARI; 22571-TUH: 5504-TARI; 12198.
IRAN: 25036-TARIL Mup. 2

54, C. perspolitanuy Attar & Ghohreman. Nordic I Bor 23: 389392 (2003).

Type: Iran: Furs: Abadeh. Endemic, Specimen seen: 22309 (TUH). Map 34

55, C. phivllocephala Bornm. & Gaubo, Feddes Repen. 36: 33001934,

Sy Comsinia bovteaha Bomm. Inel. var: adenoloho Bomm.

Type: Lmn: Lovestan: Khoramabad, Endemic. Specimens siudied: 21827-TUH:
J1838-TUH: 2I825-TUH: 34025-IRAN: OI8T-IRAN: 5T60-IRAN: 26054-TARI:
ITO24-TARL 9TE3/3-IRAN. Mup 10

S6. O purpurea CA Mev. in DC . Prodr. 60 355 (18A7)

Syt Aretivm prrpaream (C.A Mey) O, Kuntze

Type: Azerbuijan: between Khoy and Nakhdjovan, Specinens studied: got seen.
Rare.

57. . gundilica Rech. [ FL. Irunica. Compositae, Cynureae [0 Convinia, vol. 91
223019723,

Typre: Trag: Arhil: mit Qandil, 1200 m. Rech. L. 1T03. Specimens stodied: 22009
TUH. Rare, Mup. 3

58, €. goradaghensis Rech [ PL lranea, Composiine, Cynareae [0 Convinea,
vol W 258 (1972,

Type: Iran: Azerbanun: near Daran, mis Kioendba-dagh.  Endemoe.  Specimens
studied: 43662-IRAN. Rare
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59, O, rhombiformis C, Winkl, & Struuss, Acta Horti Petrop, 14: 232 (1 847).

Type: lrun: Lorestun: between mi. Oshtorig-koh and mb Sus. Selidub, Endemic.
Specimens studied: 21884-TUH (Locus classicus): 37635-TARIL: 10276-TARL
Raure. Map 5

6il. €. sabalenice Avar & Ghahremun, Nordie 10 Bor 200 (2000).

Typre: Tran: between Ardebil and Sar-ein. Endemic. Specimens studied: 22572-TUH
(Holotype). Rare. Map 15

61, C. sagittata C. Winkl. & Stauss, Acta Hortd Petrop. 14: 233 (1897).

Type: Tran: Ak Modor, Endemic. Specimens studied: 2TE80-TUH: 21879-TUH:
21882-TUH: 282(4-TARL 63737-TARL 63849 TARL 22371-TUH. Map 23

62. C. samandediensis Rech. (L FL lranica, Compositae, Cynareae It Cossinia,
vol. 90 235 (1972)

Type: Tran: Kurdestan: 48 km W Sunandadj. Endemic. Specimens studied: 20571-
TUH: T4200-TUH; 64994-TUH: 33291-TARL Map 9

63. C. swrdeshtensiv Rech, £ FL Tmnica, Compositae L Cousing in Cymrede,
vol. 139A: 139 (1974)

Type: Iran: Kurdestan: Surdasht. Specimens smdied: 70049-TARL Rare. Map. 4

6. O sarzelhensty Attur, Ghohremin & Assadi. Nordic 1. Bow 200 5 (2000).

Typrer Tran: Kermun: 40 ko from Jieoft to mit Sarzeh. Endemic . Specimens siudied:
25326-TARI (Holotype). Rare. Map 24

65. {0 sefidiana (Pan) Rech. [, Anales Jurdin Botinico de Madd, 47 (2) 371
(19490): Tran. Jowrn, 9 (1) 3562 (2001). Descr. compl.

Syt Cowsinda evmbolepis Boiss, var: seffdiana Pau

Type: Drn: Bukhtiari, neawr Karun River, mi. Sefid. Endemic. Specimens siudied:
S4903-TARI; T4482-TARIL. Rare. Mup 20

66, C. shebliensis Ghahremuan. Iranshobr & Auar, [rn. Joarn, Bor 8 (1) 15:22
{ 19949,

Type: Trun: Mianeh o Tabriz, Shebli poss: Endemic. Specimens studied: 258
TUH (Holotype). Rare: Map 29
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67. C. shulebadensic Attar & Ghuhreman, lran, Jours. Bor 9 (2 161-169 (2002},
Type: Imun: Lorestan: Khorrumabad, Shulubad, Endemic, Specimens studied: 2187
TUH (Holotype): 27593 TUH (Puratype). Rare. Map 335

68. C.stroaterolepis Rech. [, FL Iranicw, Compositae, Cynareae 12 Censdnia, vol. 90
250019723,

Type: Kurdestan: 14 km from Marivan o Sagqer. Endemic. Specimens studied:
21 148-TARL Rure. Mup 19

69, €. strawsvid Honssko: & Winkl, Acta Horti Pebop. 14: 235 (1897 ),

Type: Trun: Amk Gendu, Modor asd Shazand. Specimens studied: 21882-TUH
[ Locus clussicus ). Mup 28

T €. sebinflata Bomm. Osterr. Bot. Zeitschr. 63: 291 (1913).

Type: Homodan: Nahdvamd, mtoGarrin, Endemic. Specirmens studied: 33912-IRAN,
Rare. Map. 1

71. €. verbascifolia Bunge, Mem. Acad. Sciene. Petersbg, 7. ser. 9,20 52 (1865)
Type: Irun: Khorasan, Neyshabur, Endemic. Specimens studied: 21907-TUH:
21349-TARL; 33968-IR AN; 5240 TRAN: 33035 IRAN: 33800-TRAN: 33955 IR AN:
23313-TARL; 21938-TARL: 21281-TARL: 353975-TARL Mup 12

71, C. wettestinine Bornm.. Verh. Zool-Bol Ges. Wicn 60: 137 (1910).

Type: Iran: Azerbaijun: Tabriz Specimens studied: 21343-TUH: 18038-TUH: 9776
TUH: 69907 -TARL: 65432-TARL 30532-TARL: 8558-TARI; 64324-TARI; T48806-
TARL Map. 6

73, €L zagrica Adtar, Ghubhremun & Assadi, Sendtnera, 8: 3-T1 (2002)

Type: Irun:  Azerbafan: W Unimich. Endemic. Specimen seen: T4871-TARI
(Holotype). Map 36

74. €. zardkuhensiy Atar & Ghahireman, Tran: Joum. Bow 9 (2): 161-169 {2002)
Type: lran: Bukhoun, between Gandoman and Borwjeo. Endemmic. Specimens
studied: 21887-TUH (Holotype): 20038-TUH (Paratype). Mup 36
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able 1, Section Cvraroides Bunge in the S.W. ol Awan

Species T T
L. € acanthophysa Rech, [ .
1. € amtabensiy Bolss, & Hausden, fn: Bolss, -

3 C alenrding Rech, 1. . ™
4 Caligudarzensi Attar & Ghahre man .

5. C. anoplophvila Rech. |, -

6, O araneosa DC. °

1. C arbelensis C Winkler & Bornm, . =
B, C barbevi C. Winkler .

Y. becker Ty,

W O befibondiona Rech. [ & Esfand. .

L€ Bivecikenxiy Hub -Mor. .

12, . bobecki Rech. L .

L3, € barnmuller C. Winkler, .

L4 € calocephala Janb. & Spach .

15, C. canesceny DC. L

L6, € carefue fuvwpn C. Winkler & Bomm, - .

17, € cerndi-feneiet Altar & Ghahre man .

L8, . chforospherg Bomm, .

9,  concinna Bows, & Hausskn, .

2. evmbolepis Boiss. . .
21 C evnareidey (IMB ) C AL Mey. . .
22 € dulahuensis Attar & Ghuhreman .

13, C digfulensis Bornm. fn: Koeie .

24, €. echaranenyiy Bornm, .

35, €. elwendexiy Bomm. .

2. O erove pliala Boiss, = =

37 farsispnica Bornm °

28, € gabrieglae Bornm.
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Table 1. (eontd. )

2,
3,
il
32

R

O glpaniolepiy Rech, [

. giganiosphaem Rech. [
. giffiare Rech. £

C. grandiceps Bunge

. prandiv CA, Mey.

O Grantii Rech, 1

o € hakkarica Hub, - Mor.

. hamadanensis Rech. £

. inflate Boiss, & Huusskn,

< Irantea C Winkl & Str.

. € Jacoobsii Rech. 1L

. € keredienys Bornm, & Gaubuy

. galrielae Bormm.

€. kermanshahensis Attur & Ghah.
2. C dhorramabadensis Bomm;
O Khansariens Altar & Ghahreman

O Ehorramahadensis Bornm,

viar, prrprea Attir & Ghah,

A kivrindica Bornm, & Rech, I

., kopi-karadaghenyis Rech, 1

. € komhwheri Heimer!

€ ketsehyi Boiss,

O hrifion C. Winkler & Borom,
O factiffova Rech 1L

. leatherdaler Rech. 1)

A frornint Bornm,

L tyrata Bunge

- mncrocephada CAC Mey,

O mgerolepis Boiss, & Hausskn,
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Cabde 1. feoned. )

56, O mgzn-shivinensis Rech. 1

57, € miflefontana Rech, [ -

S8, O mobavenit Ghahremun & Atar .

59, € monocephaly Bunge -

ol . mozaffarian Atae, Assadi & .
Grhahremen

Bl nme At Ghahreman & Assadh .
62, O noeana Boiss, .
63, pdomtolepis DC

Od. . onopovdioides Ledeb, dn: Exchw. .
65 . parsang Ghoh,, leanshahe & Atlar .

6. . pergamacene Boiss, & Hausskn, .
67, C. perspolitanis: Atiar& Ghahremuin .
8. O plivllocephalo Borom. & Gauba .
68 prorpirea CA, Mey, .
0. € gandifica Rech. 1. .
T C garadaghensis Rech, { .

12 C rhombiformis C. Winkl. & Strauss .
T30 sabalanice Ay, Ghaoh & Assiuli -

Td. € saginnarg C, Winkl, & Stmuss .
T5. C. sanandadjensis Rech. . .
Th. €. sardashtensis Rech, . .

T7. C. sarzehensiv Alar, Ghah. & Assadi .
Ta. O sefidiana Puu -
0. sheldfensis Ghah | lransh. & Atiar °
W, . shufabadensis Atar & Ghobreman .

Wl strotevedepis Rech, L -
82, € srmmssit Hapsskn, & C Winkl. .
R3O subinflaro Bormm. .
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Table 1. (eontd. )

B, vanensiy Hube-Mor. .

85, . verbgscifolin Bunge -

Bb. . werrestiniong Bomm, *

B7. € wheeler hwnsii Rech, £ .

AR O zaerica Auar, Ghahremun & Assadi e

WY O zardkichenyis Attr & Ghibiremiun .

Abbrevintions:  beslan, Te=Twhey, Y=bug, AlAlgheneaan, Pe=Palostun,  To=Tudmenistumn
RAa=Repiblic of Amrhaijan,

Tubbe 2, Compurison of tuxa between different countries

Country Taxa Endemics
Irian T4 i

Irag) 17 Yy

Turkey 8 3
Turkmenistan 3 I

Republie of Azurbarjan 3 I

Pulkismn 3

Afphonistan 2

Talshe 3. List of Consina spp. in different provimees

Province Species

Azerbaijan (W & Bl afgurding, bobeckii, catovephalo, cvmbolepis,

(15 spp. ) enocephala, grandiy, gramif, fakkarica, macrocephala,
prrpire, gondilica, goradaghensix, shebliengis,
welteXteiniana, mgrica

Komdestun (13 sppy anoplophyllo, colocephala, carofi-henric i concinn.
sigantolepis, inflara, kopi-kivadaghensis, kotse by,
millefortana, pervamacen, sagittte, sanandajenss,

sfroterilepis
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Tubke 3. (contd. )

Kermunshaly (10 spp.b

Humadin (10 spp.d

Bakhtiasi (8 spp.)

Lorestun (6 spp.)

Khatusan (5 spp.)

Ardebil (5 <pp. )
Furs {4 spp.)

Ank (4 spp.)
Tehiun (4 spp.)
Esfuhun (4 spp.)
Semman (& spp)
Kerman (3 spp.)
Bowver-Alvmnd {2 spp. |
Markuzi (2 spp.)
Khizestan (2 spp.)
Quezvin (2 spp.)
Zunjun (2 spp.)
Baluchestn (1 sp.)

Gorgan (1 spe)

calvepldy, dolafmensiy, inflata, subinflat, joccobsib,
kemumshatensiy, kirrindica, lrormm, mobaverii,
fovegnd

celocepfialy, echatanensiy, elwendenais, hamudanensis,
kornhuberd, ketsefovi, parsana, sagittala, sonamdajensis,
subirTata

aligndawrzenyis, caloveplndy, chilorasphaera, kevnlinhert,
fowana, rhiombiformiy, sefidiona, sondkunehsis
calvvepldy, carduchormn, horeamabadensis,
plovllovepfuila, sagittara, Yinlabadensis

prandiceps, lviaty, monecepldlaonopordivides,
verbascifolio

calvceplndy, cvnmroides, pilliarii, proandis, sabalanica
Dornmmflerd, farsistanicd, mozgffariani, perspolins
fraRica, nand, sapittat, straussii

calvveplndy, belibowdiang, Kevedjensis, enopordivides
bornmflerl, calocephaly, Mignsaricus, lactiflom
behboudiono, calocephala, grandiceps.onopoidioides
grandiceps. onopordioides, sarzehensis

araneosa, barbevi

caloce phala, cvmbolepis

disfulensis, korschyi

behboudiano, calocephala

caloce phala, kotschvi

engporidioides

engporidioides
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A REVISION OF CENTAUREA
(COMPOSITAE-CARDUEAE) IN THE
FLORA OF IRAQ

G WAGENITZ

Ginnagen Umversity, Gottingen, Germany

Abstract

A mxonomic revison of the genus Centanren Loand the closely affied
Cwanes Mill. and Stizodophus Cass. for the Irog 1s preseoted. Centawrea hus 44,
Cvanus three and Stzefophny reo species mothe area. Keys, synonymies with
indication of types, descaptions and lists of specimens for the mre species seen are

provided.

Key words: Taxonomic revision, Cemtavrea. Cvanes. Stimofophns, Compositie,

Asteraceae, Lrag

Intreduction

In recent veurs, the genns Centanren hus been revised m foras for all the
countries adjpeent 1w the lrag: Turkey (WAGENITZ 1U75), lrnn (WAGENITZ
F9Blh, Palestine (FEINBRUN-DOTHAN 1975), Lebunon and Syrin (WAGENITZ
in Mouterde 1984 und Acabin (WAGENITZ [984b), Lrag 15 ot nch in species of
the grenus ps compared to Turkey and Ieon and there are only teo species endemic o
lrugy. The lmited number of species mukes detenminomon of the lragan species
miuch easier thun in the countnes mentioned shove. A botansst trying o determine o
Cenfanvea specimen from lug can wse the "Florm of Lowlund Irng” (RECHINGER

P96 but of the specimen comes Trom the mountuinous ared be must inoadditon try
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o dewermine it with the "Florg of Turkey” or the "Flory lranica”, 1 was asked o
prepare an aecomnt of Centawrea Tor the "Flom of Lrag” i 1978, 1 had smdied before
puterial especudly at Vienny (W), Berlin (B) and Geneva (G) and 1 went 1o the
Herbanum ot Kew (K), which has probably the richest holding of Lo pecimens in
EBurope due to u long cooperation. Very wseful for my work wid of course the
introductory volume o the "Flom of [rag" (GUEST 1966, My muanuscript wis sent
tor the Royval Botime Gundens Kew in 1983 and curefully revised éspecially 45 to the
place-mumes and the indicutions of habiu and distribution by the e Mr, E. Gued
wnd by Mr, C.C. Townsend. 1 am very thunkful for his help, Regrettably for fnumcial
and political rensons, the waork on the "Flom of Trag” wias abandoned!

For this revicion, materink from the (ollowing herbann has been  wsed
(abbreviations secording 1w "Index Herburiorum”, see Internet): B. BM, E F, G,
GOET. H, HUL JE, K. KIEL, LD}, LE. NY, PR, PRC, 5. SAV, US, W, WU. | think
ull those who have mide this possible. In order o <horten the text, the cittion of
specimens hus been given only in the very nme species und the types are solely
tmdicated for the aceepted names,

In the meuniime, the circumscrpiion of the genus Centunrea hus been
revised on the bhasis  of micromorphological and  cunyological  chorueters
WAGENITZ & HELLWIG 1995) und molecolur studies (GARCIA-JATAS ¢ al.
20K, HELLWIG 2004). The nomenclutum! consequences cun be found in the
publicaton hy GREUTER (2003). As for the lragian species, the furmer sections
Cyvanuy und Stizedopfius are now tredted os sepurate genent, they dne however
included in the key,

Key o groups

L. Outer mdinnt Sowers (comflower) blue (in gorden forms also white

or red); phylluries with a black or brown border widely decurrent Ciroup A
- Flowers never blue; phyllones oot with a widely decurrent blick or 2

brown barder
2. Median (und upper) keaves distinetly decurrent 3
- Letves not decurrent 4
3, Plunee wiynual, with sl hedds, involuere up o 12 mm broad Citoup B
- Plunts perennial or biepninl, if biennial then with muoch lurger heads Ciioup C
A4 Plusns rnoal or sormetimes biennil Cirgup [y
< Plimts pere il Ciroup E
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Key lo species
Grronip A (Cyanig)

| Annual plants; anther-tobe of central Oowers strongly
curved

- Perennial plunts; anther-tube only stightly curved

2. Upper leaves oblong or lanceolare: cilin of yppendige
1.3-2 mum, puppus 5-Y mm long

- Upper leaves linear, 1-2 mm brood; cifio of appendage
051 o puppus 2-3.5 mom long

Group B

I Decurrent wings of the keaves entire
Decurrent wings dentate

2. Stene dnd leaves H- cobwelby with long glossy hadrs;
uchene 2.2-2 8 mm long, the hilum nearly 1/3 of its
length

- Stems and leaves with very hort seff huies; nche ne
3-3.5 mm long the hilum only about b4 of its length

Giroup ©

| Phyllirkes without an appenduge, or with i mintte
et bp o L5 mm long

- Phyllunes with o distinet appenduge

2 Sterm and leaves neuarly glubrous

- Stemand feaves with crisped huirs

3. Busul leaves lymie with very lurge lerming segment
and few luteral segments; involucre 10-18 mm broad:
mner row of puppus distinetly shorier thin the
preceding

- Busail keuves plonutisect with severul pairs of literl
lobes; involuce 5-8 (100 om browd; moer row of
puppus aboul gs long gs the preceding

4, Appendage o simple spine (sometimes with o pair of
minute el spinules)

- Appendige not o simple spine

5. Involucre 6-9 mm browd

- Involwere more than 14 mim broad

6. Clpituly on short peduncles forming o race me: pappus
1015 mm, the inner row long

« Capitula on long divarcate branches; pappus 8-9 mm
long. the mner mw shorker

7. Busal purt of phyllires wotally covered by the
uppendages

45

I Cyarus frumfelt;
2. Cvaniny depresss
3. Cvaniny segetym
23 €. sedstitiafis
23 €. sedstitiafis
24, C. psendozinaics
4
3
17, C. perlvpodiffofia
LK. C. frehen
21, €. koefana
5
7
2. €. reida
[
16, O amadeneniy
19, € dlveicola
b
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- Busal part of phyllaries ol otuly covered by the
dppendiges

#, Capitula 4-5 e in dismeter, an peduncles 10-15 ¢m
long; terminal spine 4- 15 mm long '

- Capitula 3=} em in disnmeter, on very shon peduncles;
termingl spime ooly =374} mm loog

4, Aowers yellow '

- Flowers rose -purple or whitish

L), Biennial plunt with severdl cupimli in o iceme;

terminal <pine of appendnges distinet, onger thon cilia

Pereonial plant with 1-3 capituba; terminnl spine of
appendages seureely distinet from the cilig

Group D

L Cuter phyllaries with o green foliaceons appendage,
mediiin ending in u simple spine

- Phyllyres not with green (oliaceous appendoge

2 Howers yellow

- Flowers rose-plirple or whitish

3. Appendages trinngulur with several pairs of cifio,
ending in o stfl spinule, ¢. 24 mm long

- Appendoges consisting of o much longer rigid spine,
+{~ dilaned wt the base

4, Appendages curtituginous, ¢, 3 mim brood ul base
excluding the ciliu, with 8- 12 cilin on euch side;
uchenes 5-6 mm long

- Appendoges not cartiluginous, only | mm brooad ar base.
with 4-6 cilin on enth side; achenes 3-3.5 mm long

5. Phylliackes with o broad hyvidine border spines withoul
lnteml spinules or with one pair near the base

- Phyllures without o hyaline border; spines with 2-4
puirs of luteral spinules often going up o the middle of
the spine

6. Phylluckes with o (ine, uppressed, mealy tomentiom;
uchene 2.3-2.5 mim long: fowers remuining yellow
when dry

- Phyllires spirsely avachnoid (cobwebby b, achene
2 8-3.2 mim long, flowers drying bluish

7. Appendige o rigid spine with 1-3 pais of Litergl
spinules pear huse

- Appenduge triungulic with 5-10 puirs of ¢ilin and
ending in o slender spinule

. Muin stem very short, central capitulum neurly sessike;
dchene 2.5 mim long. pappus 3 mm long

- Muin stem elongated ; achene 1823 mm long, puppus
2.3 mm long

LR

12, €. regid

13, €. imperialis
13, € grdvinensis
l4. C. gigdnira

L. € handeli

3. C briiguieriina

L. Stizedoplies
Falsamita

2. Stizalophs

balsamitoides
20, €. hyalofepis

25, C. mestpotamica
26. O milcrocnicts

IR, C theica

6. C. ammocyan s

7. C. loxa
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Group E

| Appenduge o firm spinge, simple or with -2 pairs of
short spinules dt or near the bise

- Appendage spiny ar ok, but dlways with several puis
of laterul el or feeth

2. Stem ercct, medidin leaves entine or with few leeth;
puppiis 7-8 mm long

- Stem aseending or prosteate, mediin leaves pinnutisect
o pintilobed; puppis absent

3. RAowers yellow

- Flowers purplish or whitish

4, Appendage very smull, narrowly trinngolar with few
cilia; pappus 1-2 mm long

- Appendpge lurpe, with numensos irregulur cilin; puppus
15-20 mm long '

5. Plunt copiously brinched with numerous smull cypinla;
ivelucre 3 10 mm broad

- Plunt with few hainches with one lurge heud: involuc e
e than 15 mm broowd

6. Appendage nearly round with irregulady dentitte or
ciliute margin; involuere 8- 10 mm brood

- Appenduge trinngular with distinet regubar il
involuore 306 mim hroud

7. Appendage ending in i very short mucm shorler as or
a8 bong as the lateral cilia

- Appendage ending inu spinule slightly o distinetly
longer thun the laternl cilin

8, Cupituln crowded in fuscicles ut the end of the
hrunches; upper leaves lunceolate or oblong

- Cupituln =solitary al the end of the brinches, upper
feaves hinear

9, Invelucre 4-6-mm browd: capitula with e 10-20
hermuphrodite fhowers

- lnvoluene 3<4 mm broad: capituly with 5-8
hermuphrodite fhowers

0. Terminud spinule of appendoge <toul: appendoge
sl ly with a purple-brown spot: often two hedds
close wgether
Terminul spraule stender, awn-like; sppendoge light
B hedads solitury

L. Appenduge with short spine or mocro, this only up o
B mum long in the mediun phyllires
Appenduge with o distinetly longer sping

12, Appendages wtully concealing the husal purt of the
phylliries; involucre ¢. 25 mm browd

347

25, C. delbestana

30 C. postii

9. C rhizantha

10, €, anchen

8. C foveolata

. € aggregati

I
™~

" fusiformis

5. €. xsingarenyis

3. C virgata

4. €, intricara

A7, C fwdlaeit

[
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Appendages nol otally concenling the hasal part of the 33 longipeduncidat
phyllaries; involucre | 5-20 men broad

L3, Appendages wtally or nearly totlly concealing the [4
bl pan of the phyllities
Appendages nol conceuling the sl part of the 6
phyilaries

I4. Plants branched from near the base Lurvilled
Plints unbranched ar with few brnches in the upper 15
[t

15, Basal and bower leaves nsually lyrite; appendiges 34 C ochirocephaly
triungulir, very gradudlly aurowed into the spine
Busul and lower keaves interroptedly pinnutisect o 33, C elegantissima
subilyrate; appendages with triangulir hasal pirt, bul
ruther abruptly nurmowed into the spine

6. Pappus 1015 mm long: innermost phyllides with AR. C. furistanica
viery hiroad rounded gppendage 5-15 mm brood
Papptis 5- 10 mm long; appendages of innermost 17
phyiliries wsuully oot as brood s in the preceding
species

7. Stem branched from near the buse 40. C. frritany
Stem simple o branched in or dbove the middle 18
Mhranching from the base muy ocear in dimiged
plinls) ' '

8. Involocre tomentose 39, C. davixii

19, Leaves Iyrute. neirly glabrous 36, C. persica
Leaves interruptedly pinnuticect to sublyniie, 33, C elegantissima
+{~ hirsute, rurely subglibrous

i
B
™~

Centaurea L.

Secl. Acrolophuy (Cass,) DC,

I. C. aggregata Fisch, et Mey, ex DC., Prodr. 6: 585 (1838), - Type: lon: in
slireosis ad torrentem Avrin, prov. Adecbeischon Persico-Ruossicue, 27, VIL 1828,
Seawvitz s Cholo! G-DC, [so: H, K.

C virgara Lam, subsp. aggrecata (DC) Gugler, Cent. Ungur. Nationdbmuos,: 248
(1907) = Ann. Hist Moo Mus, Hung, 6: 248 0 1908),

C. pamciflora C. Koch in Linnoen 24: 433 (1851)

A clirvsofopha Boss: et Kotschy in Boiss, Diagn, Ser. 2, 3: 75 (1856).

AL dmani Post in Bull, Herb. Boiss, 12 23 (1893).

AL aggreguta DC. var, argvrea Boram in Beih, Bot Centralbl. 60 B: 210 {19349,
Acosta dggre gae (DC.) Sojik Cas: Nair. Muz, Odd, Pfir. 140: 133 (1972),

Jdh
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leon: FL Tran. 139 b b, 308 (C1980): Fl Armen. 90 403 | [9493),

Perennial with woody base. Stem erect, (30-140-75 em high, branched in the
pper part, Leaves thmly arachnoid-omentose when young, slabrescent, seabous;
lower und median leaves lyrate with o large lanceolite terminal segment 8-20 cm
bl sl 2-5 pairs of much smaller incar-anceolote kil segments; upper leives
entire. lanceolnle or oblopg. sometimes with @ pair of lobes at buse, Heuds
numerous, civwded in fscieles of 3-5(-10) at the end of the bunches, Involsere
acarly eylindocal, 10-13 mm long, 3.5-5 mm broad. Phyllaries in severul senes,
fomgitudinlly nerved, the appenduges spuidl, only purtly concealing the hasul part of
the phyllures, brown, triungular, slightly spreading, with 6-8(-9) cilin 1.5-2 mm long
un euch side gnd ending i overy short mucro 035 mim long, Flowers rose-purple. the
murpingd scarcely cndiant, few; centrul flowers bhermuphrodite, ¢ 10-12. Achenes
283 mm long, Pappis 2.5-3.5 mim long. the inner row short,
Hibe: In the mountiies, on mocky slopes; alt. H-2150 m; 1. & fr June-July
{=Aug ),
Distab, Apparently widespread in the mouniain region of Tog: MAM, MRO, MSLU.
- Turkey, W. & NW. lnin, Trinsciucasti.

A vurinble speckes, Only the subsp. aegiveara, described gbove, hus been

fotnd in Trag. 1t occurs throtghouwt the tunge of the species.

2, C fusiformis Blakelock in Kew Bull 40 47 (19491 - Type: Kurdistun: Dohuk,
LS00 0T, 1031931, Guest 1589 (KL
Leor: PE Lean, 139 b b 309 (1980,

Perenninl with @ woody base and sevenl] erect stems, (30-)40-50 cm high,
hrtnched from below the middle with dscending brunches, ench with severil shorier
une-headed brunchlets, Stem und branches ungubar, thinly omentose on the faces,
fonute at the bace. Bosal and lower leuves withered at flowering time, petiolute,
lunceotute-sputhulite, undivided und indistinetyl dentite or lyrote; nediun ledves
lincar-sputhulate. 1-3 mm broad, peardy dubrous, plmctale with sessile glands; upper
leaves linedr. very small, only 3-5 mm long, the uppenmost similir o the phyllines.
Capitula solitury on the brunches. Involucre pealy cylimdrical. but nuemived at buse

with unusuually pradunl tunsition into the peduncle, 11-13 mm long, 3= mm broad.

344
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Phylluries in several series, indistinctly perved in the lower par with soodl
appendages. Appenduges appressed, hght brown, with 56 cilin | mm long on elch
sidde and ending in o short moe (0.5-1 mm). Flowers prohably purplish (pale when
dry ), nurgingl pot pdiant, only 4-6 herrmaphrodite flowers, Achene 35 mm long.
Pappus 1.5-2.5 mm long.

Hilb: Mosily in pine lorest on rocky Hmestone ledges; ult. 450-1150 m: £L & fr.
{Jul) Aug-Oct

Distnb.: Uncommon in the mountaio wewon of Tog: MAM: Dohuek, Guest 1589 (K);
Sarsang, Feinbrun & Schware s.n, (HUT) Zoawit, Guest 3729 (GOET, K, 4500 (K),
4564 (K), 4756 (K), 4528 (K, 4839 (K), 4930 (K}, sn (HUT), Rech. £ 11534
(E. W Bikhair (Jubal Bekher), Rawi 23061 (K.

Distrib.: Endemic, only known from i limited bred neir the Turkish frontier.

X C virgate Lam., Encyel. 1 670 (1785). - Type: cult. hort. Paris, seeds collected
by Michoux "duns " Armenie” (P-LAM oy, vidi photo),
Acewra virgettss (Lam, ) Holub in Folin Geobob Phytouws, 7 3140 1672),

Perennial with o woody buse und severil stems, Stems (20-)30-7( cm high,
+~ erect, repewtedly und divaricately bronched from the base or the medinn part
Leaves thinly wchnoid-tomentose, the bisal and fower petiolile, pinnutiplrite o
purlly bi-pinnatipartite  with linear segments, rurely Iyrute, often withered at
Mowering time: median leaves pinnutipanite with few: distant segments 1-2(-3) mm
hroad, the upper lingar, undivided. Copituly spudl, solitary or often in puirs ot the
end of the numenows brunches, fomming o pamiele, asuully easily deciduouws when
fruiting. Involucre neady fusiform, 7-9 mm long, 34 mm browd: phyilicies in
severdl seres, the hasal punt with elevated longitudingd nerves, not totally concedled
by the appendages. Appendoges spreading or reflexed, thaneular, strow-colowred,
but at least the upper ones usuilly with o purple spot, ciliate. cilin 510 on each side,
1502 mm long, the termingd spinude = hooked and 12 mm long, rarely only
051 mm und struight. Flosers mse-purple. 58 flowers hermuphrodite and the very
few murgingd ones scarcely radiant. Achene 3-38 mm long. Pappus 1-2(-3.5) mm
long. rurely uhsent.

[ Iruigg unly pepresented by:
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subsp. squarrore Gugler, Cent Ungar. Nutionalmis,: 248 (19071 = Ann, Hisl Nat.
Mus, Huog 6: 248 ¢ 1U0H),
Cosgearrosg Willd | Sp. PLoed. 4, 303 ): 2310 01803), nom, illegit. (non © sguarmos
Roth 1800, - Type: "Habitat in Oriente”, Gundelsheimer (holotype: B-WILLD
[6635),
C. apuarrose Willd, vir, mibella Sch, Bip, in PL Alepp. Kurd. Moss, 303 ( 1543).
C. septiarrvoga Willd, v, colenyiy C. Koch in Linnuen 24; 434 (1851).
Avoyta squarrosa (Willd, ) Sojik in Cas, Nir. Muz., Odd. Piir. 140: 134 (1972),
Cowvirpata L. var, sguarresa (Willd,) Boiss,, FL Orient, 3: 651 (1875).
Cowvirmara Lim. Vadont A, Wagenite in Willdenowiu 6: 453 (1072),
leom FE Leun, 139 b b, 310 + 400, (g 3 (1980),
Cilin '5-8 on each side. 1-1.5 mm long termiml spinube hooked,
{1-3115-2 mm Jong. Pappus |2 mm long.
Hiib.: On rocky slopes und <tony platesnx, in pine and ook forest: alt (7(0-) K-
ESO0 C-20000 1 (L (May) June-July (-Aug. ),
Distab,: Very common in the mountain region of Loy MAM., MRO, MSU. -
Buleury, Syrn, Lebanon, Turkey, lran, Afehanisiun, Pakistun, C Asiy (Turkmenia).
A species widespread in the mouniainous punt of SW. Ay, o subsp.
sty the cupituly renuin closed at fruitng time, are casily deciduous und cin
be dispersed epizoochorously by meins of the hooked spinules of the involucre.
The plunts found in g ave reludively uniform as o the chivacters of the involsere
and moy thus ull be assigned 1o subsp. gquarrosa. They are however emarkabyd
vimable in the <hape of the bisal leaves which are Iyveate in <ome gutherings -
dchumeter absent from the greater purt of the grey of the subspecies,

4. C. intricate Boiss., Diagn. Ser. 160 130 (18455 - Type: Aucher-Eloy 4853
(0, K.
leom FL Lrun, 139 b b, 311, subsp. kermansfohensiy Wagenice (19800,

Perenniul suffruteseent plant, (10-)20:40 ¢m high, Stems woody, the old dead
ones subspinescent, divaricately branched [mom near the buse, the ultimate brunches
delicite. ull wppressed grey-tomentose. Leaves thinly omentose, glubrescent, the

lower dry ut fowering-time, piomabpartite with 2-<4 pairs of lnedr-lioeeolite, entire

as1
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ur deptate segments, more frely the basal leaves pinmtilobed or entire: median
leaves pumowly linear-tunceolae, 1-15 mm broad, 15 mm long, entire or with
lew teeth; upper ledves minute, fliform. Hewds solitary ol the end ofthe brunches,
often easily deciduons, Involucre nearly fusiformy 810 mm long, 335 mm hroad,
Plylluries in several seres, the inmer ones siriste, Appenduges smull, light brown,
0.6-0.8 mm broad at buse excluding the cili, with 3-8 pairs of cilia 0.5-2.5 mm
fomg, ending ina putent or recurved slender muceo o spinude (15 02-30-4) mm long,
Flowers pule purplish. {(whitish when dey), only 5-8 flowers hermuphrodite und
rurginnd sterile ones few, meonspieuous. Achene ¢, 3 mm long. Pappos |- 1.5 mm.
Hiib.: On conglomerite hills and steppe plains; alt [50-8(0) me £1 & fr. Moy-June
Distab.: In one meewon or. the centre of the steppe region of Irag und in another near
the frontier of Irin. FAR: 7 km E. of Mohmur, Gillett 11215 (K} - FPF: Koma Sang,
ar. Mimdals, Rawi 20635 (K), Hido &, Hitnes & Wbkl al-Hpshims 4604 (PR 10 km
E. of Munduofi, Rech. f. 9655 (E. W), Mukatu, 16 km NW. by N, of Munduli, Hada €,
Haines & Walid al-Hushimi 4629 (PR); 10 km E, of Mundali, Rech, [ 9655 (E, W)
ltun

The specimens from lrayg belong o subsp. mrricata, with easily deciduous
heads und uppendages ending in o skeoder mucro |,5-30-4) mim long, with 3-8 piirs
of citie. 1.5-25 mm long. The lrugi specimens differ slightly from the type by the

shorter cilin (1-2 nwm) and muoero (1L.5-2.5 mm b

5. C. singarensiy Boiss. el Hausskn, in Boiss., FL Ornent 3: 654 (1875) - Type:
In fxsuns rupim cale. mo Singarae, V. 1867, Hanssknecht [558] (leclotype:
G-Boiss, izotype: K,

Perennial suffrutescent plant, 25-5(0 cm high. Stems diviigcitely brunched
from npear the base, grevish, appressed-prochnoid. Lenves thinly tonentoss, the
lower sometimes glabreiwcent: hisal leaves petiotute, lyrate, up to L1 cm long with
twor pairs of lunceolate bieml segments and o omich larser terminal seemen of
similur outline; mediin and upper stem-leaves sessile, linear, the uppermost very
smudl | mm broad, 3-5 mm lodg. Cupitula solitary ar the tip of the brunches, cosly
deciduous. Involucre oblong, 12-13 mm Jong, 46 mm broad. Appendages of

phyllaries rather small, only purtly concealing busal purt of phyliaries, norowly

as2
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tianeular fexcluding the cilin searcely | mm browd al based, centrul pant reddish-
brown, with 58 whitish cilin ¢. 2 mm long on each side and ending in o spinule
24 pnm long. Flowers ose-purple. 10-20 hermaphrodite, nurginal stedle fowers
fiew and inconspicuous (or somelimes even lacking 7). Achene ¢. 3 mm long. Pappus
3-3.5 mm long, the mner row much shorter,

Hilb, & distrib.: In meky clefls in fimestone mountiaing alt. 250-1450 m - MIS:
Jubal Sinjar, Hiusskn, s.n. (G, K, type), Gillen 11084 (K1, Anders 1959 (W), - FUJ
Jubal Khutthii, between Bulad Sinjar and Tol Afar, Field & Loedr 637 (F KL W),

A rure local endemic, allied to € fatricam but with distineily lureer heads,

Sect. Ammocyanus Boiss.
6. O ammocyanus Boiss., Diagn, Ser |, 10 109 (18491 - Type: Egypt (T)
in irenosis Ardbine petrene Puluestinee conterminpe ad meridiem Gaza, IV, 1846
(G-Boiss ),
Ammoeyanis araficus Dostill in Acta Bow Acud, Sci. Hung, [19: 7801973, - bused
o O gy aniis,
leom: B Palpest, 3, pl, 660 (1977); FL Tun 139 b wh, 312 (19804,

Anmul, shightly wineode-omentose. the primdey stem wsoplly very short,
-3 cm long, several prosteate or gacending brunches ¢ 10-30 em long arising below
the terminal head, oflen further branched, Bosul leaves spathulute w0 lupceolite in
vutling, undivided, pinnatilobed or sublyeate: median leaves lanceolile, eatire or
with few lobes or leeth: uppermost leaves linear-lonceolate. inseried direcily below
the cupitulum und usually longer than the involucre. Involucre ovoid, 10-12(-13)
mumn long, 5-70-8) mm brogd. Phyllines in several series, green, the inner ofien with
purple tinge in the upper purt, glabrous, only purtly concealed by the nppendages,
Appendiges tiangulir, brown or bluckish brown, decurrent, eiliate, cilin 5-7{(-8) on
eich side, 1.53-2.5 mm long, the appendoge ending in a slender muem 2-4 mm long.
Flowers rose-purple, the murgingl shightly rodiint Achene ¢ 2.5 mm long. the
Liuterul hilum bearded, 1/3-1/4 the length of the achene. Pappis 3 mm long.
Hab.: Silty desen soils, sundy provel and stony plains: alt 200-630m
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Diistrib,: Commin in the Western Desert of T, diso quite common in the Southem
Desert. FUL, DLI, DWD, DSD, LSM. - Syriu, Polestine. Jordan, Egypl (Sinai),
Satdiva, N, I,

7. C. luva Bobs. el Hawsskn, in B Onent, 30 640 [ 1875). - Syntypes: Turkey:
In agris el desertis Mesopotmiae inter Orfa [Urfa] et Kharan, 10,0 V. 1865,
Hunssknecht (G-BOISS, JE, W Syriw af Ouv. Chubur, V. LR6T, Hunssknecht (BM,
G-BOISS, JE, K. W) in monte Gebel Belus desenti ad Palnwran, 19, V. 1857,
Blunche 3408 (JE)

Ammutl, 10-30 cmhigh, plunt brunched from near the bose, the enect miin
stem oflen overtopped by the upper brunches but alwiys well developed. Basal und
fower leaves lanceolute and undivided or pinnutipadite;. medion wstally Iyrate with
2-3 pairs of segpments or lubes dear the buse: the upper linedr-tanceokite with 2 pairs
of small teeth m the Base or entive. lovoloere ovoid, 10-11 mim long. S-6(-7) mm
proad. Phylluries in severnl senes, green, the inner often with o purple tnge,
elabmous, only purtly concealed by the appendages. Appenduges trinngulur, brown or
hlackish brown decurment, cilinte, cifin 6-8(-10) on euch side, 1.5-2.5 mm long,
cnding in a slender mucro 2-4-5) mm long. Flowers rose-purple, the murginal
moderately radiant, Achenes | 8-2.5 mm long. Pappus 2-3 mm long.

Hiil: On cileyreous-gypsiferons soil: nlt. 200-7(0 m: 1. & &, Mur- Apr.

Dhistab.: Oveastonal in the western lower stieppe region of Lrug. MAM: Sarduriyria
15 km 5.W. of Aym, Memerian 10793 (K}, - FUI: between Jabils Mikhul und
Khinugo, Hand -Moze 1053 (W WU between Wadi Suli and Hudhe, Hand -Muoze.
LIG? (WY Quiyvine, Buyliss 72 (K)o Qal's Shuegat, Muesch 108 in Hund Moz
(W, WL 53 ke W of Balud Sindjore, Eig & Zohury sn. (HUT),

Syrin, Turkey.

C v is Closely reluted to € gmmocvaniis. I & mainly distinguizhed from
this species by the well-developed muin-uxis and the slighily smoller achenes und

shorter puppus, The distribution & more northern thun in C ammocvanes.
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Sect. Phalolepis (Cass) DC,

8. C. foveolata Blakelock in Kew Bull 4: 46 (1949}, - Type: lrag: Amadia
Kumdistin, ¢ 5000 . in Muooks Gorge above Solaf, 20 VILL 1933, Guest s.o.
(ke holo- and isotype).

leom FL Iran: 139 by tab, 314 (JUR0),

Perennink with @ wooldy base and several stems. 35-35 cm high. Stems
nearly ghibrows, brinched in the upper pirt with several brunches with -3 heads,
Leaves neurly glabrows, punctate with sessile glands, very slightly arochnoid-pilose
o the upper side; basul and lower beaves withered ot flowering time, petiolute,
Iyrute-pinnutifid, ¢ 5 cm long, with 1-2 pairs of linedr lateral segments and
4 lanceolute lurger termingl seement; median leaves lanceolute to incur-lnneeolute,
mostly with -2 puirs of lincar lobes; upper leaves linear, 1-2 mm long. Involoere
ovoid, 12-14 mm long, 8-10 mm broad, Phyllures in séveml series, indistinetly
nerved in the upper purt, totlly concealed by their nppendages, Appendages neurly
orbicular, oot decurrent, o 4 mm broad, the wiangube cenral part firm, boownish,
the murgins hydline, ‘whitish, wreguludy denticulate w cilinte and more or less
lacerute, uppendoge ending tn o muero 1.5-3.5 mm long Flowers rose-pumple, the
murgingd very inconspicuous (or rediant fowers licking 71 Achenes 2.5-3 mm long.
Pappus 3.5-5 mm long. the inner row shorl (sometimes a5 long as the others 7).

Hiily.: In the mountains, wt. TOO0- L300 me: 1. & fr. July- Auguse

Distab.: At the westem end of the mountain region. MAM: between Dohuk and
Armndivi, ¢. UK m, Rech, £ L1627 (= Guest, Rawl ef al., E, K. US, W} near
Ay, by o millsteam ot Sulaf, Guest 3769 (GOET, Ki; in cracks in chiff in Gub
Mizurky, above Sulaf, Guest 3769 A (K ibid, Agnew & Huines sn. (Bl Amadyae
in Moz urky Gorge above Sulaf, 2 VIIL 1933, Guest s.n. (K, tvpe).

Endemic.,

Secl. Rhdzocalathinm Teveley,
9. C. rhizieatha C.A, Mey., Verz. PIL Cube: 64 (1831). - Type: Talysh: in compis
altioriwm montivm Tolliseh, okt 182920011 m, CA. Mever (LE, G).
A sessiliy de L non Willd.: Boiss, FIL Orient. 3: 676 (1875).
O plancesceny Fisch, et Mey. in Amn, Sci. Nat, Bol Ser 4, 1 31 (1854},

A55
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€. grossheimit Sosn, in Bot, Zhurn, 34: 288 (1949),

. sessffis Willd, var. pianatiloba Rech, (. in Symb. Bob Upsel, 11 (33 33 (1952).

C. rhizanthoides Tevelev in FILL URSS 28: 620 (1963),

leon: FlL URSS 28: 377 (1963); FL Iran, 139 be b, 320+ 418 ( 1980); FL Armien, 9:
426 (1983),

Perenninl with o creeping and brunched woody rhizome, A single head sessile
or nearly sessile in g rosetle of leaves, rirely o stem i few centimetres long present
below the heid, Leuves laxly hirsute with long articuliute hairs, variuble i (omm,
often lyrte with o barge trinngulur or oceolite erminad <egmet and 1-3(-3) pairs of
lineyr-lonceolate luterul sepments, occastonally some of even ull of the ledves
wndivided: in Irag the leaves sublynie or pionotipunite with the terminal segment
seireely lurper thun the lateral, Involucre ovoid, 1520 mm long, [0-20 mm brood.
Phylluries in sevenil series, corinceous, glubrows, Appenduges senall, strw-coloured
or light brown, ereet or reflexed, nurrowly trigngulir, only in small purt concealing
the hase of the phylluries, with 1-5 cilin 1-3 mm long on eich side, the terminal
spinule of ahowt the sume length. Fowers vellow, the murgingd inconspicuouns, nol
ruditnt. Achene 5-6 mm long, Pappus -2 mm long,

Hitb. & distribe On the highest mountain in Iy sewr the summit, adjacent w the
Lruniun frontier; alt, (22005 300-3700 m; 1. & fr_July- August

MRO: Algurd Dagh (Helgord), on i rocky platean, Guest & Ludhow-Hewitt 2581
(K1 Algurd Dugh, Gillen9597 (Ky, Algurd (Helgord), on g westem slope nr. the
summit of the mouniain, Rech. £ 11419 (E, W), Aleurd, E. site of ML slope, Rowi
& Serhung 24739 (K); 5. purt of "Karvakh Mountain” [= Kaokh 7], 2200 m, Kas
& Sethung 27478 (K),

This mountain is the southernmost stution for the species, These populations
differ from most others by the pinnatipanite, not distinetly Iyrute leaves,

Turkey, lnin.

Secl. Phaecopappus (DC.) O, Hollm, (Ambeifion Less, wect. Plhaeopappus DC
Phaeopapps (DO Boiss, pp.. Tomanthea DC),

Lk
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10, €. qucheri (DC.) Wagenitz in Bot Juhrb, Sysr 820 LR 1963),

Tomanthea aucledd DO, Prode. 6; 564 (1838), - Type: lnin: Persi oceid., Aucher
3195 (holoype: G-DC),

Phasopappis auchert (DC) Heimed in Stapl in Denkschr, Akad, Wiss, Wien,
Muth.-Mat. KL 5022 65 ( 1885),

Plueopappus lewgeoides Boiss,, Diagn. Ser. L 60 124 (1845), nom illeg. (hased on
Tomnanthea atchers D).

Plueopappus depressies Boiss, FL Ovient, Suppl: 311 (F88S),

Tomanthea depressa (Boiss ) Crerep. in Notul, Sysi, Herb, Inst Bol Acid, Sci.
URSS 20k 480 {1960,

leon.: Publ Foe. S¢i Univ, Masuryk 525 @b, VI, fig 2 (19255 FL Leun. 139 be wb.
32T 01980 FL Armen Y 361 (1995,

Perennial herb with bunched woody rhizome and o very short erect or

decumbent-gscending stem up i 10 em length, siem shorler thun oF abow as long us
the buasul leuves, simiple or with few brunches, Leuves +~ densely lloccose-
tomentose.  glabrescent; the bosul leaves petiolute, very sarable, often purtly
undivided and purtly Iyeate or even pinnotisect; the few couline leaves usuully
undivided, lunceolate or oblong. Iovolbere ovoid, e, 2530 mm long and 15-25 mm
hroad. Phylluries in severd series, their lower pint coriweeous, glabrous und smooth,
unly purtly concenled by the appendoges. Appendages trangubur or neurly orbiculur,
light rown or strawcobsred with o braghter moggin, rather ineguludy ciliate in the
upper plr. with dentate, slightly decurrent nuncles towards the bise und ending in a
spinule 2-5 mm bong. Fowers yvellow with 4 purple unther-tube. the murginal ones
inconspicuows with thread-like lobes. Achenes 6-8 mm long, brown, tetruganous in
cross-section with o denticulate upper mirgin. Pappus ¢ 1520 mm fong, brown,
setbrows, the innermost row longest,
Hiil: Only found in one locality near the Irhniun frontier: alt 1700-2000) m: 1L & fi.
June-Tily. MRO: Kudw, near Hoji Umrin, Rowi 9177 (K); Hoji Umitin, on dry
slopes by the roadside, Wiltshire son. (in Herb, Humes) (EY, Hiji Unran, on dry
slopes, Rech, £ 11295 (W,

Distriby: E. Turkey, M. & W Irun, Trnscuneasin.
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Only subsp, apches, dewnbed ubove, oceurs in lrag, [t i distributed
throughout most of the runge of the species.

L. C Fandelii Wagenitz in Bor Juheh, Syst 820 |84 (1963),

Basionym: Phasoappus hanssknechin Boiss,, FL Onent, 3: 5S040 1873), - Type: Loy:
In deserto ad pedemn montis Singame, 6. V. 1867, Huussknecht (595 (lectotype: G,
isutypes: BM, JE. K. W),

Tomanthea hawssknechtii (Boiss)Takhe, Trody Molod, Nooén, Rabotn, Armen. Fil.
AN S55R 19349: 243 (1939),

Perenninl . 2030 cm, high, simple or often with one o two simple brinches
in the lower part. Stem ind leaves +/- densely grevish flocense-womentose, Busal und
fower feaves petiolate, ovate-oblong in outline, pinmtisect with 36 puirs of
binceolute segments (the upper decurrent along the rhachis), rirely purt of the lower
feaves undivided and lunceolate; medinn and apper leuves strongly decurrent, the
mediin often pinnutisect in their termingd  part, undivided in the lower holf,
sometimes undivided, resembling the upper ones, which surpuss the head. Involucre
nearly orbicudar with o truncate base. 25-30 mm brood. Phyliines in severnl series,
corideeons, gabrovs and smouth, Appendages not wially conceuling the basuyl pun
of the phylluries, broadly ringelar, not decurrent, browe, with 3-7 cilia 2-4 mm
flong on each side. ecnding in o spinule sclreely fonger or stronger thun the cilia
Flowers purple, the murginad inconspicuous. Muture achenes unknown. Pappus
1419 mm long, whitish or brown, brisdes scubrows, the onermost not differing
trom the others,

Hitb.: In the mountuing, on limestone slopes, serpentine rocks ete; alt (601 1400-
FROO m; (1 & fr, (Apr-) Moy-Aug,

Distrb,: Local in the mountain region of g, MIS: Tuchil Miran on Iabal Siogur,
Hund.-Muze. 1512 (W, WU}, Roshid on Jubal Sinjar, Anders 2652 (W); Jabil Sinjur
near the fool of the mountain, Haosskn 595 (npe: BM, G, 1E, K, W) Quist &
Hamad 49142 (K): Jubil Sisjur, Omir, Khayat & Quisi 52563 (K), Jibal Sinjur,
Thesiger 538 (BM), 540 (BM). - MSU: Penjwin, Rawi 12234 (K, Rech, £, 12255

(W Kajun mountains, or. Penjwin, Rowi 22667 (K.
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Secl. Cynaroides Boks ex Walp. [Sect. Cynoropsis Wosenite, Sect. Acracenton
(Caes ) DO & Cymurideae Bois< ),

12, €. regia Bolss., Diagn, Ser. L 6; 135 (1845), - Type: Syria m Assyria o deserto
ad Tigrim, Kotschy 371 [= PL Mesopot, 234, in gmminosis collinis ad pogum
Mustafavi in viciniik Dschesirah (Gizre)] (holotype: G-BOISS, isulypes: BM, K. W)
Cynaroides regia (Boiss.) Dosiil in Acta Bol, Acud, Sci. Hung 19: 77 (1973),
Bienniul with erect b <tem, oo 440-110 cm high, spursely pilose, brunched
in the upper pan. Lepves suff, pupery when dry, scabrous with short hois; basal
feaves with o long petole, ovale o subcordate, or more mrely lyeate, very lurge,
with o petiole ¢ 25 om long: lower cauline leaves broodly lunceolite, nurrowed inlo
i brogd petiole, entire o lobed in the basal part: mediun couline leaves broadly
luncedtute or oblong, easile and decorrent, up to 20 om long and 7 cm brood; upper
leaves linceolte, much smuller, <honly decurrent Heads several in 4 mweme with
peduncles 10-15 cm long, <ometimes additional longer branches present near the
midddle of the stem. Involucre neady globose, 40-5{ mm in dinmeter. Phyllines in
iy seres, conuceols, tomlly concealed by their appendages, Appenduges lurge,
ovite or broadly triangubur, not decurrent, whitish, sruw-coloured or brown, ciliie
with numerows cdin (3-)3-5 mm long ind ending a spine of vuruible length (see
subspecies), Flowers rose-purple. the nurging scarcely raidiont Achenes 6-735 mm
fomg. Pappus 10-15 mm long, the inner row 2.5 mm, of nirmw sciles,
Dhistnb.: Syria, Toukey, Inin,
A mugnificent plunt with the lirgest heuds known in the genus. It really
justifies the nume given by Boissier,
Subsp. regia
Leor: PR Lean, 139 b b 334 01980,
Spines of the mediun phyllaes (81914 mm long Appendages of median phyllaries
uswilly whitish or stovw-coloured {mrely hrown).
Huh. & distrily, (of subsp.: Occusionul on the Tower slope of the mountains and in
drier hills of the steppe. Alt. 350-700 m; 1. & fr. May-July. - MJS, MAM, FKI. -

Syrin, W Lun,
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Subsp. cynarocephaln (Wagenitz) Wagenite, F1. [mun 139 by 365 ( 1U80);

C cvnarocephala Wagenite in Willdenowin 20 477 (1960), - Type: 4s for
. cordune iy Boiss,

C. cavduncnfus Boiss,, Diagn, Ser. [, 6; 135 (1845), pom, illeg. (non O cardunctefis
Pallus 1771}, - Type: Turkey: in Assyria inter Merdin [Mardim] ef Asswiner, 12, VI,
PR41, Kotschy 349 = PL Mewp. 184 in collins inter Diarbekir et vallem Ouing
(lecioly pe: G-BOISS, isuypes: G, K, W),

Spines of the median phyllunes (3-34-8 mm kng, these uppendages brownish.

Hitl. (of subsp, b Quite common in the egster sector of the mountiin region of Lag,
rure in the central <ector. MRO, MRU, MSU. - S.E. Turkey

One specimen, Field & Luzar 623(F), collected at Jubul Khatchru (FUL, o Balad

Sinjur on the way to Tal Afur) is intermedinte between the two subspecies,

13, C. imperially Hausskn. ex Bornm. in Beih, Bob Centralbl, 20, 100 165 (1906}, -
Type: Imn, Prov. Kerminshuh: ad Kengover [Kangavar] in monte Rusbend, 15, VIL
F896, Strinss <o (leciotype: B, isotypes G, JE, W),

Leor: PE Lean, 139 b b 335 (1980,

Bicaniul plant with u thick tumip=like root, crect, S0-125 ¢m high, hirsute
with long hairs especially in the lower part, bronched only in the upper purt, Lédves
densely hirsute 1o neardy wmentose; the rirely collected bisal leaves petiolute,
ovate-subcordate, lirge e 22 cm long), the lower cuuline leaves oflen withered at
Mowering time, broadly linceolute, pradually nurrowed at buse or constricied nio a
hroad petiole; medion and upper leaves lunceolute, decurrent. Heads 5-12, sessile or
nearly so and forming o spike, or on shod peduncles, Involucre nearly slobose,
3040 tmen bn dinostter; phyllucies in many sefes, their bigal pant totlly concealed
by the uppenduges. Appendiges neurly orbiculur or broadly ovate, struw-coloured or
whitish, 10- 12 mm broad without the cilin, cilin ¢ 10-15 on each side, -4 mm long,
the terminad spinule 1-3 mm long. Flowers rose-colowred or purple. the murginul
scireely nidiint, shoner than the centrul ones. Achenes 5-63 mm long. Puppus

54 mun long, the moer row much shorter,
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Hab, & disiab,: Ruare i lag: MR Hapt Umnran, Guest & Hushim (Alize) 15904
(K, Ruwi & Serhang 24933 (K); NE. of Rival, subalpine plans, 1480 m, Zobary
wo (HUD), Tran,

14, C. gigantea Sch, Bip, ex Boiss., Fi. Orient 3: 672 (1875), - Type: Dnwg: in locs
apricis lupidosis ad pogum Guro Kordistuniie prope Mossal, 1 VL 1541, Kotschy
344 (lectotype: G-BOISS, isotypes: G, GOET, K, LAL, W)

C chaldaeorim Nibélek in Publ. Fac. Sci. Univ. Maseyk 52: 40 11925),
Leon.: Publ. Fuc. Sci. Univ, Masieyk 520 b, VI (1925 FL lain, 139 B2 b, 336+
410, fig, 219800,

Bienniul plunt with  thick turnip-like rooL Stem ereet, (30-360-150 cm high,
hirsute with long hairs especinlly in the lower purt. brunched only in the upper part
Leaves hirsute o+~ tomentose, with long appressed hoims especially conspicuous
wlong the whitish midrib. Busul leuves cordute or olong-condate with o long petiole;
fower cauline leaves broudly linceolite or nceokate. with o short petiole; awdidn
and apper leaves lanceolute, decurrent. Heads in o roceme, peduncles shon in the
upper purt, grulually longer towurds the hase of the rceme, the lowest sometimes
with 2-4 heads, Involucre subglobose t inversely cone-shuped, with o truncute bise,
grdoally nomowed towirds the apes, 30-35 mm long. (2022530 o browd,
Phylliuries in seveml series, firm, nely omentose, +- flubrescent. Appenduges only
purily concenling the basul purt of the phyllines, firm, coriuceons, strpw-coloured or
brownizh, +~ putent, with o aurcow toangulie base 2,53 mim broad withoot the cilia
gradunlly nurrowed inw the 8-12 mm long terminul spine, with 4-8 distunt cilia
(2-)3-5 mm long on euch side. Flowers pale purplish, whitish when dry, the murginal
seircely rudinnt. Achepes 5.5-60-8) mm long. Puppus (6-38-10 mm kg, the inper
row miich shorer,

Hitb.: Dry and grassy plices on lower hillsides; locally frequent in open ok fonest,
o lirpestone soils; alt, 750- 1500 rm; 01 & Fr. Jun-Ang,

Distrily.: Quile commin on the lower mouatiins in [rag. MAM. MRO, MSU. - S E.
Turkey,
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15, C. gudrunensiv Boiss. el Hausskn, i Bois, P Orient 3: 673 (1875), - Type:
Trag: Kurdislun, in graminosis P Omar Gudrag [Picg Magrun], 40007, Hapssknecht
585 (lectotype: G-BOISS, isolypes: G, JE, K. W),

leom B Trans 139 by by, 338 (JUR(0),

Perennntl, ¢. 25-50 cme with o woody Base, branched neardy from the base or
from the middle. brinches with several heads, forming o lux panicle. Stem und
brinches whitish, subglabross or with sparge, long, articulute hoirs, Legves rather
rigid when dry, scabrous with short hairs (only visible with the hand-lens ) basal und
fower chuline feaves petiolute, linceolute in outline, ¢ 30 cm long, pinnatipictie
tosublyrute with 3.5 puirs of linear-lunceolate lnteral segments (sometimes o few
additionud smudller ones in the intervils), segments entite or with o single course
tooth; median und wpper leaves oblong-lunceolute to lineur-linceolute, entire,
decurrent. Involucre 1520 o long, 10-15 mm broad, cup-shoped, Phyllndes in
several  seriek, corinceous, smooth, nepdy  glabrows, Appendoges nol totdly
voncealing the hasal part of the phylluries, stmw-coloured, trisngulor, oot decurrent,
B-13 mm long and ¢. 2 mm brosd excluding the cilin, pmduily numowed into o
spine 4-6 mm long, on ench side with 3-4 distint ¢ilio 2-3 mim long. Appendoges of
innermost phyllntdes rounded with o denticulure murgin. Flowers yvellow. Achene
4.5-55 mm long. Pippus 46 mm long, inner row s long 45 or even slightly longer
than the others,

Hub. & Distrb.: Occasion] in the neighbourhood of Suluimunya district in Lag.
MEL: Pim Muogron ("Pir Gowr Gudron” ), in grssy places, ol e 1200 m, Howsekn,
s Hectolype: G 1sotvpes: G JE. K, W Bido (7 misprint of Picg) Migrun, Anon.
5208 (K): Suliimanivie dey owaste ot foothills of mouniin  neir ety (of
Sulaprmumived, Huines 1313 (B, K)o between Sundash and Shodoly, Quercetum
persicue, o T m, Zohary & Feinbrun s.n, (HUT).

A rare mrnow endemic <o fur only known from four gathenngs in the wea of

Sulairmumiyuh.
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Secl Paraphysiy (DC.) Wagenite (Amberboa Less et Parmplyvsis DC ),
16, C. amadanensis Sel. Bip, in Linnuey 190 326 (18473,
Basionym: Ambrerbog decarreny DO, Prode. 60 56{ (1838), Type: Lan, Prov,
Himadan: Amadun [Humadan], Aucher 3196 (holotype: G-DC),
Syne Phasopappis decwrreny (DC, ) Bois., FI, Onent. 3: 60 {1873},
Tomanthea decyrens (DC) Tukht, in Trody Molod. Nugén. Rabotn, Armen. Fil.
AN S55R 19349: 243 (1939),
FPrraphysis decrirrens (DC ) Dosidd in Acta Bot, Acoad. Sci. Hungur, 19: 76 (1973),
Plueopappus gvmaoeladis Janb, et Spuch, 1L PL O, 30 15 (1847),
Plueopappus decurvens (D) Boiss, var, gymnoc s (hioh, & Spoch) Bormm, in
Beth, BoL Centralbyl, 32 10 413 (109140,
Tomanthea. gyvmnoclada (oub. et Spach) Takht, in Trady Molod, Nugén. Raboin.
Armen FlL AN SS5SR 1939: 243 (19394
Centanrea amadanensis Sch, Bip. var. gvmnoclada (Joub, et Spach)Wuegenitz in
Bot Johrb. Syst, 52: 191 (1963),
Plueopappus decurvens (DC.) Botss, var, aroplos Bomm. in Koete, Beitr, FL S.W,
Lruns 12 30 (1945).
Leon.: Juub, et Spach, 0L PL Or. 3: b, 211 (184773 BL Drane 139 b b, 340341
{1980,

Bieaninl plunt with a thick tumip-like oot Stem stout, erect, 50- TO0C-18( 7}
v high, brupched only above. hirsute in the basdl part, in the upper pirt limdte
when young, later elibrescent. Leaves papery when dry, spusely piloss, with
whitish clevited nerves; hasd and lower cauline leaves with a logg petiole,
undivided, brogdly ovide o pearly triangulor o lyote with -2 pairs of lutend
sepments and o very birge termingd segment 12-15 cm broad; median leuves oblong-
spithulate o broadly lunceolute, decurrent with broad wings; upper leuves lunceolute
ur linear, short or scarcely decanent. Capitule (2-35-15, arranged in o ciceme. the
upper neidy sessile or with shon peduncles, the lower with a peduncle w0 5 em
(mwely even (o 20 cm Jodig), Involucre ovord or obcomical, 25-35 mm loag, 22-.30
mm  browl. Phylluries in oseverul  series, acule, comaceols, lomentose  (loker
plnbrescent), terminoted by o spine 3-20 mm long ("var. amgdarensiy™) or ending in

u muerd oily 0.6-2 mm long (Mvar. gymmoclada”). Flowers yellowish-while, the
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anther-tube rose-coloured. Marginal flowers few, shorter than the centil ones, very
inconspiciows. Achene 6-8 mun long. Pappus 10-15 mm long, the hristhes of the
imnermost row shightly longer than the others,

Hub, & Distribe Only (o twice in the S.E mountaing of Tay, MSU: Avronun
above Durmmar, 1630 m, Gillenr 11844 (K ) culeareons bl slope above Bhormal,
Hudué 5057 (PR), W, lrun,

The following specimens from MRO séem 1o represent o new species allied
ey O amudanensis and the lednign © nemectd NibElek bt are inadequute for
description:

MRO: Bursonni Gorge, c. 730 m, Emberger, Guest er of, 15485 (K1, Gali Wana o
30 km NW. by M, of Ronia, 950 m, Rawi, Nord & Koy 28857 (K Kurek, N, of
Shuhidon Project, c. 1) m, Rawi & Serhung 23816 (K).

The involucre in this materiul & ¢ 4-5 ¢m in diumeter, the sppendige o spine
[0-22 mm long dond brogdened at hase. the puppus (only Enown from Riwh &
Serhung 238 16) 1) mm long with hort inner row. The plant needs re-collecting with

Moyweers and mintire fruits.

Secl. Mivroloplus (Cass,) DC,

17, . polvpodiifolia Boiss.,, Diagn, Ser, L 6 126 (18453, - Type: Turkey: inler
Diarbekir et Murdin, [843, Kolsthy 282 (lectotype: G-BOISS).

Microfopliies polvpodiifolius (Bois ) Agadshanov, Bl Azerh, 8: 443 (1961).
Centanrea enplimtica Bois ., Diagn. Ser. 1, 60 125 {1545),

Leor: PR Lean, 139 b b 343 (1980,

Biconinl or perennial plant with thickened mprool, Stem 25-75 cm high,
hirsute with uriculute hairs, profusely branched Cmem about the middle, the brinches
often with severyl heads forming u lux corymb. Leaves linm, with elevited nerves,
especinlly the lower spurcely hirsute, the others glibrescent; basul and lower leaves
petiolnte, bosal pionutifid with S-80-100 pairs of lined-looceolate or nurowly
trangulor acute segments, sometimes lobed pear base: lower leaves pinnutilobed;
median ovite-oblong, broadly decumrent: upper leaves ovate o lunceolite, shortly
decurrent or sessile, sometimes distinetly enveloping the involoere. lnvolocne 16-20

mm Jong, 8-12 mm broad. nearly obeomicul (eontemeted towands apes). Phyllaries in
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severil seres, voraceons, Appendoge very small, o mocro 05-10-2) mm long,
deciduous, Flowers sulphur-vellow, the marginal inconspicuous, nob radiant, Achene
4-5 men long. Pappus c_ 4 (-8) mum long, inner row very short,

Hib, & Distdb: Rure, ooly three collections known MRO: in open ook forest at
Kourk, near Shahidan, oo 1000 oo Rawi & Sedung 18247 (Kb in oak fores)
between Shihidyn and Pushtashan, ¢, 100 m, Rech, 1 1010 (E, K, Wi - FNL on
the riverside of Tigris, or, Bawart (Baverd), 8. of Zukho, Kotschy 1720266 (W)

E. Turkey, NW, lrun, Transciucisiul.

The synonymy und the descripiion given dbove refer o the typical var.
pelypodiffolia which is the only form of the species represented in leag, ulthough the
hroad upper leaves of the few gl specimens een are not guite typical

I8, C. beleen L., Sp. PL ed. 1: 914 (1753}, - Type: Described from Asiu Minor und
Lebanon.
Serrdndn behen (L) Lam, Tub, Boeyel. 3: 242 (18233, excl descripL
Piptoceray belien (L) Cass, Dict, Sei. Naw 54 482 (1529),
Centanrinm befien (L) C.Kochin Linnuea 24; 418 (1851),
Microfoplises fefen (L)) Takht, in Tukht et Fedorov, FLL Erevang: 326019463
C alata Lam., Encyel, 1 665 (1755).
leon.: FL Palugst 3, pl 666 (19770 FL Lo, 139 b wh, 344, 411, fig. 2, 423 (1980);
Fl. Armen. 9: 418 (1995).

Perennial, stem erect, glibrous, c. 60-150 cm high, hrunched in the upper
purl, bmnches overtopping the main axis. Leaves firm, with elevited nerves,
appeuring glubrous (very short hoirs wsually present), Bosal and lower couline leaves
petiokute, very lurge (up to 8 cm brosd and 55 cm long), wstally Weile with 1-3
puirs of retrorse. lunceolite or nurrowly mongular segments and o much lurger
broadly lunceolute or oblong-tdangular termingd segment with o truncate base, or
hasal legves rrely entire, broadly lunceolate: median couline leaves oblong or
hroadly linceolte . sometimes pinnutilobed, decument; upper leaves much smuller,
lanceolate o nearly ok, decurrent or scarcely sienvembrocing. Heads solitiry at
the end of long branches, Involucre ovord, stomgly pirrowed lowards the wp, 1826
mm long, 1018 mm broad. Phylliuries in muny series, imbrcite, comaceous,

glabrons, seute, ending in o very short deciduoos muerd 02-008 mm long. Flowers
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yellow, numerous, the miargingl inconspicuous with threadlike seements. Achenes
4,546 mm long. Pappus 5-7(-8) mm long, imer row shon (1.6-2 mm),

Hub,: On lower mountiin slopes and foothils; alt, (250 300-T700 m; 0. & fr. (Apr.-
Mty ) Jun.-Aug.

Diistrib,: Quite commun in Irag on the western and centri) mountins, occasional on
fower hills, MIS, MAM. MRO, MSU, FUL - Palestine, Lebunon, Synn, Turkey,

Lun, Trinsciueisil.

19. C. alveicola Rech. I, in Ber. Deutsch, Bol Ges. 720 283 (1959) & Fl. Lowlund
Lrng: 655 (1964). - Type: Dy, Distr Divale ad confines Persive. inter oppida
Mundali et Badre, in ulveo guodom lgmdosos 3. VI 1957, Rechinger 9681
(Holotype: W, isotype K)

leom Ber. Deusch. Bot Ges. 72, wb, XU Ge. d (19593 H, lrun, 139 b b, 346
{1980y,

Perennial, up to 1530 ¢m high, nearly plubrous in all purts. Siem pale green
with. whitish stredks, brinching from the middle with divaricite brunches, Leaves
firm, coriceosns, pale green becoming reddish or purple when withering, glibrous
bul with minute sessile glinds, perves elevated, Lower leaves withered it lowering
time, very varinble, large (up o 30 cm long ), ovite-elliptic und undivided or Dyrate
with o liree termingl seement ind up o four paies of studl oblong lateryl sements,
sepments  crenite-dentite ut the murgins: median  leaves  cordute with o
semiumplexicoul base; uppermost small, linear, weate, sessile, not decurrent. Heads
solitury, on long peduncles, Involucre ovoid, munded at base, 24-28 mm long, 14-16
mim broad. Phyllures in severnl series, codaceows, dabrows or thinly tomentose,
terminuted by o yellowish or reddish spine 6-17 mm long (in the median phyllaries),
inner phytluries with o sconiows unirmed appeodage. Spine simple or with 4 pair of
short tateral spinules. Flowers pole vellow, the murgimul shoer than the centiml
unes, with threudlike segments, Achenes c. 4 mm long. Pappus 5-9 mm long,
hrownish, inper ow 3-} mm,

Huh.: On steppic hills, somtimes gravelly or even i little rocky; alt. 10300 me: £ &
fr. Apr-Muay (-June),
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Distril.: Oveasionul, mostly along the fruntier of Len from Khunagin o Badey, FPE:
Kani Mied 20 kin S, 0 Khanagin, Huda & Haines & Walid o Hishinm 4645 (PR);
Muft Khing, 35 km S E of Khanagin, Hudu?, Haines & Walid ol Hushim 2054
(E, K): between Mandali and Badn, Rech. £ 9681 (W, type. K, kolype); 35 km N.E.
of Mundali. 250-270 m. Qo & Khoym 50805 (K); 28 kn N, of Muandaly, 260 m,
Qaisi & Yiohya 45230 (K): 55 km S.E. of Mandali, ¢, 110 m, Rawi 20743 (KL -
LEA: Inbil Humn e, Shuhriban (Mugdadivn ), Haines 1397 (E, K

Endemic (but likely to occur ako in W lrun),

20, €, rigidn Banks & Sol, in Rusell, Nu Hist, Aleppo ed. 2, 20 263 (1794). -
Type: Syria: pr. Aleppo, P, Russell (BM L

C msselionn Buek, Indes ad DC, Prode. 20 VT (184400, aom. illeg. (hased on
C. rigil Banks & Sol. )

C. myriocephaly Sch, Bip. ex Boiss,, Fl Orient 3: 682 (1875),

C. sehizophylla Niibélek in Publ. Fue. Sci. Univ, Misaryk 52: 42 (1925).

C. myrncephaln Sch. Bip. ex Bois, v, selizephylla (Nibelek) Nabelek in Publ.
Fic. Sci Univ, Masaryk 105: 47 [1929),

C. mpida Bunks el Sol. 0 sehizophylly (Ndbglek) Blukelock in Kew Bull, 4: 48

(19449),
C. rigiin Bunks et SobL var. selizophylio (NdbElek) Wagenitz in FL Lrun. 139 b 377
{1980y,

C. mvriocephala Sch. Bip. ex Bois, var envthrucantho Bomm. in Repert, Spec.
Moy, 24: 372 (18285),

C. rigida Bunks et Sol. vur. ervthracontho (Bornim, ) Blikelock in Kew Bull, 4: 48
{19449),

leon.: Pabl, Fue, Sci Univ, Mocuryk 52 wb, IX (19250 FL Palnest 3, pl. 667
{19775,

Perennil (sometimes behuving us perenmal 73 neurdy glibrous plant with o
stout thickened root with severl stems, with ibows emiins of withered petioles at
hise. Stem 30290 ¢m divancately and repedatedly branched from near the base,
forming sometimes nedrly globose bushes, Ledaves righl, corinceons, busal and lovwer

cauline leaves petiolite, very lurge fup o 30 cm long), wsuully Iyate with o birge
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ablong to trimngulir terminal segment (oot ey hastbe af base) wod 1< (o moe )
pitirs of Limceolute much stabler luteral segments or (in "var. sehizopfhvila” ) hisal
leaves pinnatipartite with 5-10 pairs of loear-lancealate  segments, segmenls
irreguludy  denvite; medion leaves pmnutipartite or wndivided, dentate. shortly
decurrent; npper keaves entire, gradually nariowed from o broad half-clasping base
o neardy linear, Involuere ovoid, 13-18 mm long, 69 mm browd, Phyllutes in
severul series, coriuceous, loccose-tomentose, Maohrescent, the median eoding in in
crect or patent spine 5- 15 mm long, wsuully vellow (reddizh in “var. envthraeantio”),
the spines sometimes with minute lutend spinules. Flowers solphuc-yvellow, the
rurginnl inconspictons, not radiunt Achene 4-5 mm long. Puppos 4-5 mm long,
weibrows, the inner row <hort,
Hib.: On rocky himestone soil, sieppic clay, a3 4 weed in cormn and bidey fgld, etc;
up to e e, SO0 -TE000 me {1 & fro May-Aug (-Sept.),
Distab.: Gecusionnl in the foothills and steppe region of o dnd on the alluvial
pliin. - MAM, MRO, MSU, FUL FNL. FAR, FEL FPE. DGA, L - Palestine, Jordun,
Syrin, Turkey

Cenratirea rigida & rather vardible especially concerning the length of the
spines und the form of the busil leaves, According o HANDEL-MAZZETTI (Ann.
Naturh, Mus, Wien 25: 65, 1914), C rigidu cun behave as a tumbleweed.

21. € kocieana Bornm, ex Koeie, Beir. FI, Shdwest Trans L 31 (19457 - Type:
Lrun: Loristan, Khoramabad, 5O km dstl beim Dodie Bicheh, 12000 m. 210V, 1937,
Koeie 652 (B).
Leor: PR Lean, 139 b b 348 (19800

Perenninl herb with woody basil purts, . 25-50cm high, Base of stem with
fibrous remnants of petioles, Stems erect, sparsely umchnoid, bmoching repeatedly
from near the boze. Leaves firm, especiully beneath with nerves elevated und
sebrows with very short hudrs, elabrescent: basal and lower keaves petiolate, w 30
cm long, pinnatipartite. oblong-lanceolale in outline, with severl puirs of lineur or
nurrowly triangulor seements, segments dentite or Jobate, the ermimil one much
larger, triungulyr; medion sten-leaves sessile, hudi-closping and +~ dedument,

undivided, irregulirly dentate or entive, pradunlly morrowed from the buse, 10412 ¢m
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long and ¢ 15-2 cm broad (in the basal part); the upper one smatler, Tineuar-
lunceolute, entire, shortly decurrent. Capituly numerons, in o x corymb. Involucre
[5-18 mm long, 580-10) mm boad, aurowed owards the wp: phyllanes i few
series, corwceons, smooth, peardy slabrons, ending in g minule muocro bsuidly only
0.2-04 mm long (rarely up w 1.5 mm). Flowers sulphur-yellow, only a few outer
sterile ones with threadlike segments. Achenes 5-6 mm long Pappus 4-6 mim long,
the inner series us long us the intermedinte bristles,
Hib. & Distrib.: Ocusional on stwony hillsides in the S.E. mountuin region of lrug at
L300 1400 m. - MSU: Nolpamiz, Hidad o af. 4844 (PR); Mt Avromun, at Tawily
near the Lraniin border, 1400 m, Rech, £, 10293 (B, E, K. LD, W, Rawi 21965 (K);
Ik W of Tawilie Rawi 22142 (K Zadem M, 1300 m, Riwi, Hosham & Nun
20393 (K 12 km E. of Chemebermul, Rawi & Gillett 1 1618 (K) Lran,

Allied w0 € redda, bul distinguished by the very short micny of the
phyiliries (unly 0.2:0.4 mm, 1-1.5 mm in the specimen collected by Hudag e al,
48448 und the long inner puppus.

Secl. Mesocentron (Cass.) DC. (Mexocentron Cass,),
22, C, solstitialiy L., Sp. PlLoed, | 917 (1753), - Type: ?
Caleftriapa sofstitialiy (L) Lam., FL Prang. 2° 34 (1778).
Cyanux wofstitfalis (L) ). et €. Pred, Fl Cechicat 179 (1819).
Triploeentron solstitalis (L) Fourr., Amn Soc, Linn, Lyon NS, 17: 97 (1869).
Lencamba sofstfafiv (L) Live et Liwe, Bot Notis, 11d: 44 (1961,
Centterorea adiemi Willd,, Sp. PLoed. 4, 3: 2310 (1803).
Conttanrea sofstitfafis L. var. adams (WiHLL) Heoff, in Verh, Zool-Bol Ges, Wien 5:
441 LRSH).
Centanrea stfstitialis Lo subsp. adami (Willd.) Nyman in Consp. FL Bur: 430
{18793,
leon.: FL Reipubl, Pop, Ropun 90 wb, 163, Gz | (1964 FL loan, 139 b b, 349+
411, fig. 3019800 FL Armen, Y: 425 { 1995).

Annwil 15-80 ¢m, brunched mom pear the buse or the middle part. the
brunches simple in smaller plants, partly branched with severul heads in more mibust

ones. Stems and leaves appressed-tomentose, Buasal ind lower leuves (mostly
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withered al Nowerng time) lyeate (o pinnstipartite, with 34 pairs ol lanceolite
lutery! woments and a wswadly lager lanceolule W tnangolar termingl segment;
meedian and apper stem-leaves linceolate o linear-lonceolate, lobed or toothed (o
entire, widely decoment into mumow entire wings; uppennost leaves loear Heads
solditury al the ends of long to moderately shoel branches. Iavolucre oblong-ovoid,
1316 mm long and 812 mm browd. Phyllories in seveml deries, amehnoid-
tomentose. Appendage in the ouler phyllunes 3-5 shon spinues of neardy equal
fength, in the median o straw-colowred putent spine ¢. 15-25 mm long, with 2-3 shon
spinules (24 mm) on each side near the hise. Flowers yellow, the murgingd ool
rudutnt, with threadlike segments. Achenes 2-3 mim long, dimorphic: the murginal
dull, blackish, without pappus, the centrul glossy, greyvish o brown with white
pupptis 3k -3 ) mm long. the innermost row <hort,
Hib. & Distrib.: Ocepsionud on the lower mountiain slopes and in the steppe region,
MAM: 5 km S, of Zakho, 700 m, Rawi 23093 (K); Sersung ["Sursink" ), 920 m, Eig
& Feinbrun 0. (HUN, - FNIL: Gerwona, nor. Ain Sifni, Field & Luzar 723 (F), -
MSL: Tushugu, Huda £ 1946 (PR).
W., S & SE. Europe, Syriie Lebunon, Turkey, Lmn, S, Russin, Cauncasi, C. Asin
{Turkmenin o W, Pamir-Alad ), Introdoced asa weed in N, Americy tind elsewhere,
Unly subsp. solsfivialis, described above, occurs in lrag, 11 is found nedrly

throughout the runge of the species.

23, C. singica DC.,, Prodr. 6: 592 (1838), - Type: Egypt, Sinai, 1537, Aucher 3139
(hulotype: G-DUC, tsotypes: G, K)
C arabica Velen., Site-Ber. Bithm, Ges, 'Wiss, Muth,-Nac KLIGLL, X 19123, -
Arabia medu diste, el-Masad, 191007, Musil (PRC).
C psendoyingica  Mowterde, Soussurea 3 19 (1973, nom.  illeg. inon
C. paendosinaica Ceerep. 1960).
leom: B, Palpest, 3, pl. 670 (1977},

Annil Pamuary stem wually very short, brunching as in O psendosinod
Stem and branches villous with long articulate hairs (conspicuously glistening il
viewed under a strong ki), Leuves spursely hirsute, shightly arachnoid especially
when voung. Busal leaves petiolike, inceolile in owtline. dentite, pinnutilobed or
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plondtisect (Sometimes with obate loeral sepments); median and upper leayes
lunceolute, dentie. decurrent with dentate wings, lovolucre oblong, |1-14 mm long,
Y-l mm broad, shightly aruchnoid when young Phyllanes in several senes,
coridceous, outer and median ending in o yellow spine i the median 12-200-30) mm
long, with (2334 pairs of Laterdl spinules 2.5-5 min long in the lower part. Flowers
vellow or flesh-coloured, the murging inconspicuows, shorter than the central ones,
Achene 223 mm long, the laeml hilum e, 1/3 the length of the achene. Puppus
(2.3 333 () mm long, inner ow shor

Hib.: Sindy, clay and grvelly soil in subdesert, mocky low hills, rurely jis o weed;
alt (150- 1300700 m; {1 & fr. (Muor - )Apr-May -Jun.)

Diistrb, : Quite common in the western desert of Tmg. DWD. - Egypt (Sinai), Jordan,
Palestine, Syria, Anibio (N, Siudiya).

24, ¢ pyesdosingica Crercpangy in Mol Svel Herb, Inst Bol Acad. Scu
UR.SS. 200 392 (1960). - Type: lrun: bumn avstro-orkentilis, Bempur, Gudd 1582
(hulotype: LE),
Leom: B Leun, 139 b pb, 350 411, g 4 0 1980)

Anmul Pomory stem usvally very short (the teeminnd bead on g peduncle
I-5 cm long. rarely longer), brunched from the base with severul procumbent or
ascending hmpches up to 25 cm long or longer with severil heads. Stem, brinches
and leaves /- densely hoiry with short siff hoirs, pot anchooid. Basol leaves
petiokite. lonceolate i ootline, dentate. lyrute or pinnatilobed with 2-5 pairs of
luterul segments: median and upper leaves decument with denticulite wings,
luncedtute or lineur-lunceolute, mediin coursely dentite or denticulate and similar o
the upper ones. Involucre oblong, 12-15 mm long, 6-10 mm browl. shichily
arachnoid when young, glubrescent. Phylluries i seveml senes, corinteous, oller
ind medion ending in o vellow spine (10-)15-20 mm long in the median with |-2
(rurely 30 pairs of lateral spinules 355 mm long. Flowers yellow, the murginu
inconspicuous, shoter thun the centod opes, Achene 3-3.5 mim long with o Liternd
hilum L3-8 of the length of the achene. Pappus 34 mm lotig, scubrons, imner row
shuort
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Hauby: In the desent on salty and sandy or clay depressions or pluins, or gravelly soil
by ot v, and as o weed,; all, ap o e 250ms 1L & fr. Apr-May.

Distrib.: Quite common in the desert regiom of Ty, DGA, DLI, DWD, DSD, -
Apbia (Kowait, Suodive, Duboe, Gratir, Muosear, N, Yemen), S, loan.

Oinly subsp, prendosingiea, described thove, is present i lng,

25, C, mesopotamico Bornm, in Beih. Bow, Centeufbl, 20, 1 170 (19061,

- Type: Svru: inter Hith et Anch et Deir-Pabmvin, 1V, B9, Th Strusss
(huloty pe?, JE).

C mnsli Velen, Sitz -Ber, Bdhm. Ges, Wiss,, Muth-Nor KL 1911, X1 9 (1912,
Leor: PR Lean, 139 b b 350 01980

Anmml with 4 very shon main axis (termingd head sessile or with o peduncle
ter 4 eon high) and sevenid prosteate o ascending basul banches, Brinches 5-30(-35)
em kong, simple or hrunched with 24 (rurely more) beaids. Leaves thinly lonentoses;
hasal feaves petiolate. lnnceolate. mostly dentute, more rurely Iynite or pinnutilobed:
mediiin and upper leaves sessile. +- lunceolute. dentate or entire. Involbere ovoid,
(L-302-140-15)0 mm long, 8- 100-12) mm browd: phyilares in several series, with o
fine menly womentum, later glibrescent. Appendages of mediun phyllices o spine
(6-310-200-25) mm long with 2-3(-4) puirs of laterul spinules 2-4 mm long in the
fower punt. Flowers yellow, the murginnd shorter thun the central. Brunches of the
siyvle spreading Achenes 2-2.5 mim long, with g sl lotersl hilum scaeely 174 of
the length of the uchene. Pappos 2 5-4 mm, the inner row very shon.

Jordan, Syrin, Ambia.

Eusily w be distinguished from similir species (eg. C microcnicus) by the
type of indumentum on the phyllunes, which is o fiee medly tomentum easily
wiped off.

Hilb.: Generully in sndy pluces: alb up to 650 m: (L & fr. Ape-Mavi-Jun.).
Dhistab, : Quite common in the Desen Region of Lrag, occasionul in the alluyvinl pluin.
FUL, L), DGA, DWRDSD, LEA, L - Joadan, Syria, Arubia (Kuwail, Saodiya,

Chran, Mouscut),
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26, C. microcnicus Reese el Samupelsson in Rech, £, Ack, Bot Ser. 2, 1(5): 459
(1959). - Type: Syria; Desertum syrideum (palmyrense); ¢ 20 km ad sept pag
Karyatein [E1 Queyatein), in lapidosis, 10, V. 1933, Reese s.n. (5).

Ar] with very shor main axis (termingd hewd nearly sessile) and severml
prostiite to dscending basal broehes, Brnches 525(-35) em long, simple or
hrinched. Leaves with sssile glunds and spurse fong huies, Busal leaves petiolute,
ublogg-lanceolate und denute. lobate or even interrupledly pionotipunite; mediin
and upper leaves sessile, sometimes shighily worculite, lonceolute und dentute
fur the medinn pinnutilobed), Heads solity ut the ends of the bmnches. Involucre
1314 mm long, 6-8 mm broad, Phylluries in seveml series, spursely wuchnoid,
Appenduge of median phylluries o spine 7-15(-20) mm long. in the lower par with
24 pairs of lateral spinules 2-3.5 mm long, Flowers yellowish, drying pluish-green;
rurginud flowers shorer thin the cenwal, scarcely mdiint. Brunches of the style nol
spreqding, Achene 2,8-3.2 mmm long, laterul hilum large, ¢ 13 the length of the
uchene. Pappus 1.5-3 mim long, the inner row very shorl
Hitb: Ina sundy clay depression, on g siony hillside; ale 300450 m (only recorded
o the libel of Rawi's gutherings); f1 & Fr. Mar.-Muy.

Diistnb, : Occgsionad inthe steppe and desen regions of Tomg. FU: 5 kn 5. of Hudhr,
Alizzi & Husain 33857 (K), DI 10 Em S, of Manuil, O & H. Humid 365587 (K
48k MWL of the Baiji- Haditho trock, Chokeovary, Rowi, Khaotib & Alizri 31851
(Ki 74 kin NW. of the Buiji-Haditha trick, Chakeavarty, Rawi, Khatib & Alize
ILERA (K. - DWD: 95 km NLE. of Ritha, Rawn & Khatib 323309 (K): Wadi Haurun,
Chakrvany, Ruwi, Khutib & Alizai 31628 (K).

Syria

Sect. Corethropyix DC.

27, €, delbesiona Arknes in Mo, Sysr (Paris) 4 LR (19510 - Type: Syri: Syne
du Novd, Hilabié (Hunte Djczireh), Delbés (hololype: P, oo, ),

Perennial suffrutescent plant with séveral erect stens, 25-35 ¢m high, Stems
uppressed-tomentose, ‘grey, usually with o few divardedte bruoches with one head
cuch, Leaves NMoceose-tomentose; buasul leaves wsiudly withered ot flowerdng time,

lanceolute and entire or prmatipadite with teo poies of lineur-lonceolie segments;
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meedion canline ledves sessile, pumowly biseeolate, entive or with few eeth: upper
leves very small, bnear Imvolucre oblong, 18-19 o Jopg, 10212 pun beoad,
Phylliries in severul series, thinly appressed-lomentose, the imner  shibrescent,
purple-sulfused: phyllaries (excepl the innermost) ending in g yellowish spine up (o
Y-11 mm long, mostly with [-2 paws of shot spinules 2-3 mm long at the base.
Flowers yellow, the murgingd shorter thun the central flowers, with threadlike
sepments, Achenes unknown. Pappus 7-8 mm long, the inner row ool shorter,
Hiib.: On u sandy clay hillside, on u rocky limestone hill; alt. 500-600 m; fl. & Fr.
June,
Distab.: Very mee in ey, DWD: 260 km W of Ramadi, Rawi 20077 (K), Rech, 1.
OEdn (B, E Ky 40 kEm B of Ruthba, O, Quish & K. Homud 43964 (KD 45 km
5. of Rutbi, Rawi 21260 (K).
Syria

A wvery rure species, only known from the type gathering in Northem Syrin
(Hulnbja)y and three in lrag. Aréoes wtiributed the species . Sect. Serdio, bul the
typrcul species of this wcion are very different. He funther on speculated about a
habrid origin from Centoarred chefracantha ind Jyrinea stoeheling DC . although
admitting thut, this hypothesis seenws ruther improbable due w the fuct that the first
named species s nol known from the ey, OF course the idey of 4 hybrid between
twir eenern ruther fur from another is guite ahsurd. Perhups C defhesiana cun best he
allocited to the séction Corethmopsis DC. including © scoparia Siech, ex Spr. und
C. schimperi DC.

Secl. Caleitrapn DC,

28. C, iberica Trey, ex Spreng., Syst, Veg. ed. 16, 3: 406 (18263, - Type: "Armenia
Canens." (P, nv.).

Caleitrapa iberico (Spreng. ) Schur, Enum, PL Trunss, - 408 {1866,

Centaurea pollescens Delile var, iberica (Spreng.) Gugl. et Thell. in Cent. Ungar.
Moo s : 200 019071 = Ann. Hist.-Nal, Muos, Humg 6: 200 (1908 )

Leticanthe iberica (Spreng.) Liwe el Live in Bol Notis, 114 44 (196 1),
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€. iherica Spreng, var, brevisping Freyn ef Sint in Osterr, Bol, 2. 44: 259 (1894, -
leon: FLReipubl, Pop. Roman: 9 wh, 163, fig. 3 (1964) Fl. Palaest 3, pl, 673
(19TT 3 FL Lran, 1349 Db b, 352 + 40 1, fig, 5 (1950} FL Ammen, 9: 420 ([9U5),
Al or bieanial, 20-80 cm bigh, strongly sed divieately branched in the
upper part with distingl overtopping of the relative muin axis by two or three
hrinches arising o short distunce below the termingl head. Leaves spursely himsuie;
fower leaves penolute, pinootfid, pinnoipartite or yeate with up 1w 6 pais of
luncedtute, denticudate for ruely pimutlobed) segments; stem-leaves sessile. with
fewer segments but in other respects similar; upper leaves pimnutipartite with |2
puirs of wrments o undivided, denticulute, Lovoluvie ovoid, 13-18 mm long und
G-120-15) mm broad, Phylludes in séveml series, glabrous, cotiuceous, the outer tnd
mediin with g mrrow whitish byvaline muwrgin und ending in o spine, Spine in the
mediun phylluries rigid, staimineous or brownish, 10-30 mm long. at the hase on
cach side with (1-32-3 spinules 24 mm long, lnoner phyfacies with o rounded nedrly
cntire scurions brownish appenduge. Flowers mse-violet or whitish, the murginal
moderitely mdiant. Achenes 3-4 mm long. Puppos |22 5030 mm logg, the inner row
short
Hib: Along the murgins of fields and dry water chynnels; eenerally below 150 m
{exceptionally up by alt. ¢ 2000 m); 0L & fr, Apr-Muy Jun-Aug. ),
Dristrb,: Widespreud except in the desent regions, MAM, MRO, FEL FPF, LEA,
LCA, LSM. LBA. - SE. Europe, Jordan, Pulesting, Svrin. Lebunon, Tuarkey, lom,
Trunscaucasii, Alshunistin, Pakisiun, Koshmir, ©_ Asia

29, €. lyalolepis Boks,, Dingn. Ser. L 6: 133 (18450, - Syniypes: Syrin, Aucher
336 (G-DCY; lrug/Syrin: de Bagdod o Alep, 1822, Olivier (G-DC), Alep et
Mossoul, Kolsehy (noy )

C palleseeny Delile wvar, fivalolepis (Boiss )Boiss, FlOrent 3 69 (1875).
C. pallesceny Delile [ fivalolepis (Bois ) Gugler, Cenr Ungor, Natonalmus: 208
(1907) = Ann. Hist Mo Mus Hung 6: 200 flﬂuéh.

Caleitrapa valfepis (Boiss )y Holub in Presha 46: 227 (1974,

leom FL Padaest, 3, pL 674 (19775 FL Intne 139 be b, 353 (19805,
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Ard] o Biennial, WES0-100) cm high, Stem repeatedly and divaricately
brinched from near the base with overtopping of the elative muain axis ds descrbed
above for £ iberi Branches whitish with sparse crisp huirs, Basal leaves withered at
flowering-nme, pinmtisect o lyaite with several pairs of lanceolute wothed or
busally lobed segments; medimn cauline leaves similar or undivided., toothed; upper
leaves lanceolate o nearly angulur, sessile with o seminmplexicunl base, with few
voarze 1eeth, subtending the cupituda. Involucre ovoid o pearly globular, 1113 mm
fomg, 810 mm broad, Phylluries i severd rows, glubrous, with o hyaling muorgin
forming browd auncles ut the base of the spines. Spines in the median phyllaries
I5-25(-30% mm long, with -2 puirs of very short (1-1.5 mm) spinoles at
hase, sometimes luteral spinudes altogether wianting, Flowers  yellow, Achenes
222 5(-3) mum long, Pappus 2.5-3 mm long.

Hib.: Sundy clay plubns um] wadis, rivermin thicket, waste, lallow and cultivated
lund, especially dlong brrigation chunnels; alte. S0-450 mg 11 & ir. (Mo -3Apr-Jun.
Diistnb,: Quite common in the upper plains and foothills region of Lmg: also o the
desert and lower Mesopolumian pluin FUL FNL, FAR, FEKL FPF. DL, LCA, LEA,
LSM. -Cyprus, Palestine, Jordon, Lebunon, Syria, Turkey, S, lran.

30, €. poxtii Boiss., Fl. Orient 3: 688 (1875). - Type: Libunon: in Libuno onentud
prope Bl Hurmuol, 220 VL 1866, Post 324 (tholotype: G-BOISS).

Perenninl, <ometimes densely tufted with numerous sieribe rosetles and
astending or prostule stems 550 em long with several cupituln. The moin stem
wswally overtopped by one or two Lieral brmches, Stem and legves with /- thick,
appressed, grevish-while twomentum Basul 1o median leyves pinnatipartite with 4-6
puirs of lineir segments ending in a short firm muocro, upper keaves lineur-unceolute
with |-3 teeth on each side. Involucre ovite, tomentose, 13215 nim long, 5-9 mm
broad. Appendoge of median phylludes @ firm yellowish spine 15-25 mm long,
siple or with 1-2 puire of spinules newr base, Flowers white with 4 creamy anther-
tubve o sometimes mse-colowred ). Achenes 4-4.5 mm long with lorge ateral hilum
with o prominent looth-like eliiosome, withoul pappus.

Distril.: Syrig, Lebanon, Jordun, - Mo mutedal from Lrag hos been seen, Zohury
(1939: 251} mentions o specimen from "Hirme el Rajil between Azmk and Ruoba”
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but &t has not been locuted in HUY and it s not elear 17 the locudity is in Trag). An
ocenrtence i the ared of the Qo seemes not to be beyond the realm of possibility,
Boissier pliced this species, known to hitm only from the type collection, in
the sect, Mesopentron und describes the Qowers as pink. The materil seen by us hus
yellow flowers when dry, but according o feld-notes by Townsend on material
from costern Jordan they are white with o crebmy anther-tube. Both colours moy
ocelr (ds in C singica) or Boissier muy have beéen in ermor, C poatii with non-
decirrent leaves dnd achenes withoul puppus 1s certainly bétter w1 honw in sect

Catleitrapa, hut the perennial habit is nnusugl here too.

Secl. Tetramophaea (DC.) Boiss, (Tetramorphaca D),

3l C brugwieriang (DC.) Hand-Mazz, in Anne Naeh, Mus, Wien 27; 451
{1913),

Basinyne Tetramorpheea riguieriana DC., Prodr, 6 608 (1838), - Type: Inwy: de
Bugdod o Mossul, Olivier (G-DC).

Conttanrea phvllovephale Bois, Diagn, sec L 6 134 (1845); B Ovient, 3: 684
{1875), nom. illeg.

Anmul, ¢, [0-50 cm high, in luger plunts profosely branched from near the
bage with divaricote and intrcale brunches often ovenopping ther velutive muin
uxis, the whole plant often forming o neurly globode bush: smull plunis with few
brinches nelr the middle. Stem and bmnches ivory-white, hirsute with aricolae
hairs. Leaves sparsely hirsute, white-cilinte ut the morging: lower leaves petiolute,
Iyrute-pinnatilobed o undivided, lanceolate; mediun oblong, sessile and holf-
clusping: upper smuller, oblong-cordate, often severl crowded ut huse of the
invelucre. Involucre (exeluding the appendages) 18- 11 mm long and 5-6 mm browd.
Phylluries in seveml seres, preenish, glibrous, the outer with lorge folinceous
appendoges very similar o the uppermost leuves, ciliate w the murging mediin
phyviluries with o simple spine 15200 mm long, inoer with small scanous
uppendages. Flowers pale pumplish, the mocgingd slightly radiant. Achene ¢, 2 mm
long. Pappus 2.5-3 muoi
Distrily. (ol specics): Syad, Twkey, Dan, Trosscudcosi, Adehamisian, Pakistin,
. Asin (Twkimenia to Syr Duryal
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Subsp. briguierian

C. brugieriung (DC) Hund -Muzz. var, spinosissima Bomm. in Beih, Bol, Centralbl,
GO B: 214 (1939,

leom B Trane 139 by b, 354, fg, 10198,

Folweeous appendages subcordate. 5.6 mm broad, with cilia 1-3 mm long at
the murgrin,

Hiib. fof subsp b Oo stony gravelly or sundy soil, sometimes mther adine, ulao as g
weed of imgated cultivition or roadsides; alt, 40-320 m; fl. May-Jul., fr. Jun.-Aug,
Dhistab, (of subsp.): Very common in the sleppe region of T, also occasionally
foind in the desert regionMIS, MSU, FUIL, FNL FAR, FKL FPFE, DLI, DSD, LCA,
LEA. - Turkey, Syriw Iran.

A few eutherings Wre conspicuous by their appicently yellow fowers - in one
cawe poted by the collector [FUJL: Quivarah, Mosul, Bayliss 138 (K)) It is not
impossible that this is due to o hybadizition with the vellow -flowered C fivalolepiv.
Further ohservilions e necessary,

Subsp. belungeriana (DC.) Bornm. in Beih, Bot Centralbl. 600 B: 214 (1939),
Businyne Tetemmophaca belungeriana D, Prode, 6 6049 (1838), - Type: L
"Peme”, Belunger 335 (holotype: G-IC),

Centanrea belangenans (DC) Heimerl in Denkschr. Akad. Wiks, Wien, Muth -Nat
KL 5(): 66 ( 1995),

C. phvllocephala Boiss, vir. persica Boiss,, Dingn. Ser. L 6: 134 (1845),

leon.: FLL URSS 25: 461 (1963 FL Armen. 9: 432 (19955 leon: FL T 139 B wab.
354, fig, 2+ 412 fig | (1980,

Foleeous dppendages oblong. ¢ 4 mm hbroad, with very short cilia (0.3-0.8
o), Mo really typicul specimen of this subspecies his been found in lng, A few
specimens fre inlermediale bétween the subspecies, with cifin 0.5-1.5 mm long
MRO: Erbil 1o Satohuddin, Huines s.n. (E); DSD: 60 km SW. by 5. of Zubair, Gued
& Rawi 14312 (K),

Irun, Trumscyuensi, Afehimistan, Pakistun, C. Asin
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Sect. Acrocentron (Cass.) DO, (Coly mbada Hail),
32, C. urvillei DC., Prodr. 6: 592 (1835).
Colymbada rervifled (DO ) Holub in Prestio 45: 144 0 1973),

Biennial or shor-lived perennial herb with thickened muin root Stem 5-35
ey, often shorler thun the basal lewves, simple or hanched from pedr the bise.
Leaves shightly wrochnoid w dictinetly tomentose; lower and median leaves Tyrate
with o triangulur, thombic or oblong-ovite bl segpment and few 0 nuawrous
luncedtute. oblong or lvrate luteral segments, often interspersed with smull lobes,
Involucre 20-40 mm longg, 15-40 mmm broad, ovoid w globose. Phylluries in severl
series, Appenduges +/~ concealing the hasal part of the phylluries, very virihlke in
the form und colowr ofthe husal pan, length of cilin und of the erminul spine ( 10-40
mm long), Flowerns ose-purple or whitish, the murginad slighlly rudiant. Achenes
4.7 mim long; pappus (3-)8-14 mim. Brastles of the recepticle 15-20 nm.

Distrb, (ol species) Turkey. Lrun, Irg.

A very vannble species, especially in Turkey, with several subspecies which
are not epsy to delimit. Subsp. wrviller, which occurs nuinly in Outer Anitoliy, is
lacking in Ly, where the species is represented by:

Subsp. deingeantha (Boiss. el Havskn) Wagenite in Pl lrin, 139 b: 388 (1958,
Basionyie © deingeanthie Boiss, el Honsskn, in Boiss, Bl Odenr 3: 665 1 1875).
Type: loag: In fissuns pupiom wen Pir Oor Godron, 3000-406F, VL 1867,
Hunssknecht S84 (lectotype: G-BOISS. Bolyvpes: BM. JE, K).

T C wrvilles DC var, fongicandis Pursi in Kew Bull. 19458: 2010 (1948).

Leor: PR Lean, 139 b b 356 01980,

Sterm stoul, sulcate in the lower purt ¢ 2035 cm high, branched from near
the Pase with several one-headed bronches about as long as the muin stem. Lower
leaves petiotute, lyrute with 24 poirs of lanceolale or oblong el segments [often
additionod st seoments between the farger ones), Involucre 30-40 mm long,
3035 mm broad, Appendages from o broad tmongulir stmw-coloured or brown hase
radunlly nurrowved imto g spine. with the spine in the medion phyllures 2030040
mm long, 6-9 mm browd at the buse excludine the cilig, cilin 5-7 mm lopg. Achene
6.7 mm long; puppus 814 mm long, inner now short,
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Haby, (0f subsp. ) In the mountins, often in clefts in mestone rock: atl. 700-1200
e 0, & fr Jun-Jul. (-Aug.),

Diistrib, (of subsp.ic In the centrml section of the mountain region, MRO: Navandi,
Hudug 2506 (PR); Kuni Maei Shin, Agnew, Hadug & Haines <o () Rowandue,
Agmiew, Hudud & Haines 5776 (PR); Rowandue, "Naprdan”, Hoduf & Kader 5320
(PR between Rowandue and Berzoring, Bomm. 1487 (B), Rech, £ 11264 (W)
Kewn Rash, Rywi & Serhung 23786 (K, - MSU: Ping Mugrun (Pie Omuar Gudron™),
Huusskn. 584 und s.n. (G-BOISS, lecwtypes, BM. JE, K. jsolypes); Haines s.n. (Ej.

Lrun.

33, . elegamtivsima Bornm. in Repert, Spec. Nov, 240 369 (1928), - Type:
Kundistan: Biwandows (ud lines Pers,) i monle Suka-Sakm 1500 m, 23, VL 1593,
Bornmiiller, lier Pers -Ture. 14589 (holotype: B ),
Corlvnbade e le gamtisime { Bornm. ) Holub in Folin Geobot, Phylotax, 7: 315 (1972,
Bieaniul (o perenpial 71, 30-50 cm high (or more 70, Stem erect, +/- hirsule
at the bise, glibrous above, simple or with 1-2 branches in the apper purt, Ledves
thin, spurely o moderately densely hirsute with articuline hoirs or subglobrows;
hasad and lower leaves with o short petiole, interruptedly pinnutisect 1w sublyrate,
with 45 paws of lorger and severnl spuller segments, sepments very viriable,
ublogg o obovate [rounded ml upex) in outline, with seveml couse weth or lobes,
the terminal segment often somewhul Jurger; medidn leaves similar, but soaller and
sessile, sometimes more distinetly fymte: upper leaves pinnatilobed or entire with
few teeth or lobes nelr huse. Involuere nearly globose, e, 30 mm long and 30-35 mm
hroad. Phylluries in numerous series, coriaceons, slibrons. Appenduges conceuling i
lurge purt of the basal pirt of the phyllucies, riaogular, hrown or bluckish brown,
decurrent. mither nbruptly purowed o o 6-15 mm long spine, regulndy ciliote,
cilie 56 mm long; innermost appendiges nearly circular, unomed, cucullute,
regulurly cilinte, Flowers rose-purple (acconding o the colleciors). Miture achenes
unknown. Pupple 7-9 mm long, inner row 2.5 mm long.
Hub.: On stony and rocky mountain stopes; alt 900-1650 m; f1. & fr. May-Jun.
Distrily: Only found m the centil sector of the mowntain region, mostly near the

Persiin border. MREO: Sakn Sakrun, mr. Rowandwe, [5N0 m. Borpme 1489
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(B, holotype); Razanuk, Cuckney (in Guest) 3838 (K); Saran, ar, Kani Kawan
spring, Karokh, Nuri & Alkas 21316 (K); between Saran and Kitkil, Alkus, Nun &
Serhung 27328 (K Bend Agha Gin, |8 km N.W, of Runin 1115 m, Rawi. Nur &
Alkas 28718 (K Warty, 30 km MW, by N of Runia. Rawi, Nun & Alkus 28868
(K): nr. Dargali, ¢. 35 km NW. by N. of Raniu, Rawi, Nuri & Alkas 28588 (K),
Endemic.

Muost collec ions are incomplete and better mutenal is urgently needed o give
i clenr piere of the varinbility of this species, As fir s our knowledge goes the
lurge interroptedly pinnutisect ol keaves with rounded segments dnd the lirge

heads with regulicly cilinte appenduges und moderutely long spine dre chirnéleristic,

M, C oclrocephale Wagenite in Fl lran. |39 b 389 (108N, - Type: lon,
Acerbatjun orientubic: Chalil Kuoh, in faucibus NW, Selwana, 17502000 m. in
rupitm fissiris, 4, VIL 1974, Rechinger 48965 (holotype: W, isotypes: C, GOET)
leom FL Lrin, 139 b b, 357 (1980

Perennial. Stem 30-65 cm high, sparely hirste 1 the lower pan, nearyl
elabrous yhove, with few long one-hepded brunches near the middle or in the upper
purt Lenves with spurce articulate hiirs especially on the lower surfice, nedrly
glabrous above, the upper leaves +/- glabrows; lower leaves often withered at
Nowering fime, petiolute, pinnutisect or Iyveate, with 3-4 poirs of entire or denticulute,
luncedtute or oblong Leral sepments; median leaves fynde, sessile with ur lrge
lunceolute terminal sepment und 34 puirs of linear-lunceolite Segments or lobes;
upper leaves undivided, dentate or with smull lobes at the base, Involucre neirly
slobose, (20-522-25 mm long, (20-12530 mm boad.,. Phyllaces in miny senes,
busal purt otally or nearly totally concealed by their uppendages. Appenduges struw-
voloured, corieeons, in the median phyliaries narrowly triangulur, shonly decurrent,
very eradunlly nirrowed in the sping, ¢, 20-300-35) mm long regubidy ciliote in the
fower purt, 5-7 mm broad at base excluding the 69 mm cilin. Appendages of the
innermost phyllires mounded. ciliote, withoot o spine. Flowers rose-purple. Achene
66,5 mm long. Pappus 749 mm long, iomer mow 2-3 mm,

Hub.: In the mountuins on Hmestone; alt. 1350-1 800 m; 1. & 0 Jun -July,
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Diistrib, : Very nre, MAM: i, Shiranish, Rech, [, 10933 (W), - MSU: Zalim, Rawi,
Hushum & Nuri 20379 (K, differing from the type by the brownish appendiges).

L,

35, (. longipedunculata Sch, Bip, ex Buoiss, FL Onent, 3: 668 (18750, - Type: Tniy:
In proclivibus orentemn versus sitis pr, pugim Gur Kurdist, 50 VIIL 1841, Kotschy,
PL Alepp. Kuwrd, Moss. 374 (isotvpes: GOET, H, K. KIEL).
Colvimbada longipedincnfata (Boiss, iHolub, Folin Geobot. Phytotax, 7: 316 (197 2),
Leor: PR Lean, 139 b b 362 (1980

Perenninl Stem ¢ 8090 cm high, glibrous, with lew long one- or few
headed brinches in the upper purt Leaves glabrows or neady glubrows; basal und
fower Jeaves petiolute, lurge (husal with petiole 40-50 cm long), lyrate or pinnntisect,
terminl segment (if leaves dre lymte) broadly lunceolate. up to 7 cm brogd, repund-
dentute; luteral segments 3-4 (in pinnatisect leaves up o 7) on cach side, oblong-
fonceolute, wdistinetly dentate, [0-200-255 om browd, the upper ones in purticalnr
distinetly decurrent wlong the chuchis, medion chuline legves similar 1o the lower,
bul sessile wnd smuller with only 1-3 puirs Of segments; uppermost leuves undivided,
murgin entire or dentate. Involuere oblong, 22-25 mm long dnd 14-18 mm browd,
phylluries in muny series, creenish, their lower part for the most part concealed by
the appendiges, Appenduges struw-coloured, triangulur, decurrent, ending in g <hon
spine 3-4 mm long, cilinte, the cifin 3-6 mm long ofien undulute, Flowers mse-
purple, Achenes 5.5 mm long; puppis 7 mm long,
Hilb.: In fissures in calcureons ek in ook fores; alt, 1O00-1HH) m: 0. & [r, Jul.-
A
Distab,: Roe i Log - only found in two localites in the NW. comer of the fured
2one not fur from the Turkish fromier MAM: Daimko, 35 km NE. of Zukho, Onur
& Dhibbueh 45383 (K Gui villuge, o Sersang, Kotschy, PL Alepp. Kurd, Moss,
34 (GOET. H, isotypes): Semang, Haines sn (E); shove Semang (Sissunh),
between Dohuk und Amadiye, Rech. £ 11663 (GOET, W).
Endemic.

Closly allied w0 C. persica und mauinly differing by the very short terminal

spine.
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36, C. persica Boiss., Diangn. ser. 1. 60 132 (1845). - Type: Imune in fancibus alpis
Kub-Duéng (Kuh-e Dinar) Persise australis, 16, VIL 1842, Kotschy 664 (lectotype:
G-BOISS, sowypes: BM, GOET, W).

Colymbada persica (Boiss ) Holub in Folia Geobol. Phylotas, 70 3164 1972)

Leor: PR Lean, 139 b b 363 (1980,

Perenninl. Stem (25 30-500-90) cm high, at base often with Grm remiins of
the petioles, hasad purt sometimes with long hairs, remaining part or the whole stem
elabrous, simple or with a few one-headed brunches dbove the middle, Leaves firm,
subglubrous (seabod on murgin and sometimes with spurse long hoirs especilly on
the nerves of the lower surfuce ) basul und lower leaves petiolute, fymte, terminal
sepment rhombic or lunceolute, entire or remotely dentute, el segments 2-4-7)
wn ench side, nceolite or lineir-lonceokine; median leaves similir B sessile and
with only 1-2 pairs of luteral @ements, sometimes only lobale; chuline leaves few,
the uppermist undivided. Involucre oblong or subglobose, 20-25(-27) mm long und
1623 g broad; phyllunes in many senes, ool much of the kwer purt covered by
the appendoges. Appendages dtmw-colowred (scurcely differing in colour from the
phylluries), central trinngulyr pan 425 mm browd ot bese, extending into narrow
deciurrent murging and  ruther abruptly  constricied  inw the  spreading  <pine,
appendages in the median phyllaries 10-200-25) mm long including the spine,
cilute, cilin (3-34-50-6) mm long; appendages of inner phyllines nearly orbicular,
withoul o spine. ¢ilinte or lacerate. Flowers mise-purple. the mirgingd not radiont
Achenes 57 mm long, Pappus (507-9 mm Jong, the inner row c. 2 mm,

Diistrb, {of species): E. Turkey, W. lran,
Var. persicn

Nearly always ot least with some haire gt the base of the siem or at the
rurpins and perves of the leaves, plunt scucely more thun 60 cem high, Busal leaves
up by 20 em lomg with 2-5 segnmwents on euch side. Appendages very vuriihie in
length, spines striightl
Huh.: On miountainsides . sometmes by streams; alt, SOO-Z0000me; 1. & e, Jun- A,
Distrily.: Oecasional in the centol mountain regron of lige MEO: Algurd, Guest
2849 (k). Gillen 9532 (KD, Gillett 12465 (K. US)Y; between Karokh ML and Dargala,
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Rawi, Kass & Nuri 27732 (K), Siewaky, at the foor of Kuarokh, Kuss & Nun
37562 (KD,
Var. multijuga Bornm. o Beih, Bot, Centrlbl. 60 B: 211 (1939), - Type: Ly
Kurdistin (Assyrien); Riwandus, am Berge Hindurm, 1300 m, 28, VI 1893,
Boram (B,

Totully globroos, up to 90 cm wil. Busul feaves lurge (up to 35 ocm with
peticks ) with 3-7 segments on euch side. Appendage (12-115-200 mim long, spines
shightly curved.

Hib, & Dutrb.: In the high mountains on vocky ploces and oo mvines; alt, 1300
2600 e £ & fry Jun- Aug,

MRO: Hundren, Boram., ber Pers -Ture, 1486 JE. K), 1492 (B, type); above
Nuwanda, Rech, [ 11392 (W Qundil runge, above Pushioshan Rech, £ LISLZ (W

An endemic variety.

3. C. hadacfi Wagenilz in Kew Bull. 44: 793 { 19851
Type: Irg: Distre Rowandue, in declivibis caleureis supm vicum i 19 VL
1961, Agnev, Hodo £ & Hoines 59435 (holo- and sotype: PR).

Bienniul or perennial plunt with o wp-rool. Stem erect, ¢, 45-60 cm high,
subglubrous, with few short or long one-headed branches in the upper purt. Leaves
firmm, uppedring globrons but with sparge shon haies neur und gt the morgns dnd
wlong the nervies; basul (and lower 79 leaves Iyeate, lurge, up o 30 cm long including
the long petiole, the termingd weement distinetly larger, lunceolute, laterml segmenis
35 on euch side, oblong-lunceolute (the fower much smaller), ol remotely dentute;
meditin leaves Iyrnte-pinnutitobed, sessile; the upper much smaller, lunceolute. with
I-2 lobes on euch side at the buse. Involiere neady ghibrous, 22-25 mm long und
26-26 i broad, Phyvllutes in mony series, their lower part tolilly covered by the
appendages.  Appendages corisceous, struw-coloured  or light brown,  broadly
triungubir (excluding the cili 6-7 mm, ncluding the cilia up o 15 mm hroad),
shortly decument, with 14-16cilia 4-7 mm long on each side, ending in o scameely
| mm lodg. olfen very indistinet mucro, Flowers mse-parple, the mirgingl not
rudiinl. Achenes 5-6 mm long. Puppus 67 mm long., scubrows, the inner row

23 mm long,
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Hitby: 1o the thom-cushion zone of the Mowntiin Forest Region; alt. 21340 mg 1, & fr,
Jun-Aug.
Diistrib,: Very nire on jgneous rocks and limestone slopes. MRO: above the villuge
of Zeita in the Rowandur district, Agnew, Hada € & Hunes 5945 (PR, type); dabove
An on Ser Kunowa, Giller U713 (K},
Endemic.,

This species is rermurkably similur o © pervica in vegetative chumciers, bul
differs strikingly in the wtally unurmed hirge sppendiges which completely cover
the busal plrt of the phyllice s,

8. C. lwristamica Rech. [ in Anz. Muth-Nut KI Oesterr. Aknd. Wiss, 88: 265
(1961 Type: Iin, Prov. Luresim; Paods M [M, Pariz], on rock fice, 7000 {L
[e, 200 m], 28, V. 194), Koele (holotype: W,

Perenninl, 20-50 cm high, simple or with few brunches, </« hirsute at least in
the lower purt. Leaves spursely hirsute o subglobrows; basul leaves pinnutisect or
Iyrute, with 4-8 pairs of oblong (o obovate, mostly irregolorly dentate bieml
sepments, sraller sepments sometimes present between the lurger ones, the erminal
sepment lunceolile W oneady obovile; medion and upper leaves lyrie [
pinmtilobed with -3 puirs of segments or lobes, Iovolucre oblong o cup-shaped,
rounded ut the buse, 25-33 mm long, TE-30 mm brosd. Appendages with o triangulir
hrown buse, eradudlly norrowed inby o skeoder spine of varioble length, margins
whitish. cilinte, decument. Appendapge with the smoe [0-35 mm long, the cilin
4.5(-8) mm long: lnpermost phyllages with very broad mounded uppenduoges,
8-15 mm brood, rother regolurly cilinie. Flowers rode-purple, the muargingd ool
rudunt. Achenes 5.5-6.5 mm, densely huiry when young Pappus 1015 mm long,
the inner row much <hoiter,

Hiib.: On steep limestone slopes: alt, FI-T4HN o 11 & (e Ape-May.

Distab.: Very e in the mouniin regron of Dag, MSU: on the Aviomun runge,
above  Duorgmor, Gillett 11834 (Kb, wbove Khormol {on the some range of
miountains), Hudaé 3070 (PR Trun.

1t is only with some hesitntion that 1 have included in C furdstanicd these i

collections from Avromin, which differ in some respects from each other and the
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type. O furistanica is only known from few collections, Charaeteristic feabiures seem
o be the riangulie brown bisal pan of the appendages, the very broad cilune
appendages of the inner phyBaries and the long pappus,

39, C. davisii Wagenitz in Willdenowia 6: 497 (19720, - Type: Turkey, Vikiyel
Murdin: Hessung at S. foot of Cudi D, 900 m, limestone eliffs at foot of gorge,
M. Korikol, Dinvis 42779 (holotype: E, sotype: GOET).

Cerfvmbade deavivii { Wugenite ) Holub in Prestin 45: 144 (1973),

Leor: PR Lean, 139 b b 361 01980,

Very probubly perenniil, but underground pans still unknown. Stem 50 vm
high or more, ascending, stout, neady glabrons, with 1-2 shott brnches eich with
une head in the upper put. Leaves glubrows or neurdy glabrows, the basal and lower
petiobate, long (up o 30 cm including the petiole), inemoptedly pinnatisect with
B-10 puim of lureer, Winceolute, coursely denbite or pinnatilobate e gments dnd
severul smuller leaflets; mediun und upper leaves griduadly smaller, sessile,
pimmtisect or pinnuifid with fewer segments, Involucre oblong-ovoid. truncutke at
the Phase. 25-30 mm long, 20-22 mm broad. Phyllunes in several sedes, floccose-
tomentose. greenish, the inner ones with pumple tinge. Appendages only purtly
voncealing the hosal porion of the phyllaes, spreading or <lightly recurved, brown,
erafdundly nurrowed into the spinge from o taungular decurrent bose, 15-240 mm long
including the spine, 3-5 o bioad at base excluding the 4-3 mm cilia. Flowers mose-
purple. the murginnl scarcely midiont. Achene 5-535 mm long. Puppus 8-10 mim,
e ow shorl. elements scule-like
Huly: Arnong rocks with o <laty substromeen; al 1300 me {1 & i, July,

Distrb.: Very rire in lrag - oaly found by the Turkish frontier, NE. of Zakho.
BMAM: Zuwity ML, nr, Shuranish, Rawi 23651 (K), Rech, L 10902 4 (GOET, W),
SE Turkey.

40, C. drritens Wagenitz in FL Imn, 139 b 390 (19800, - Type: Lot Prow,
Kermimszhnhe Bistun, 34° 237 N, 477 257 E ocky dopes ol Timestone, 3. V1L 1963,
Jucobs 6760 (holotype: W, isolvpe: E).

leom FIL Lran. 139 b wab, 358 (19800

6
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Perennml, sometimes with severmnl stems from the hase, 20-400-600) cm high,
Stem hirsute with rticulate hairs i the hasal part and wilh white woul in the axils of
the leaves, plibrous in the upper part; & few long, simple hranches present in the
lower half Leaves with spurse o dense, long, articulale hairs especially on the lower
side. Basal ledves maostly withered at flowering  time.  petiolate, inke maptedly
pimitipartite with distunt, loceolate, dentate segments of unegual sive; awdidn
leaves similir but sessile or sublyrute; only a few distum very smull leaves in the
upper hulf of the stem and in the branches. lnvolucre oblong, 20-25 mm long,
[5-18 mm broad. Phyllaries in severil series, slighily tomentose, oflen with o purple
tinge, their lower pan nol wially concealed by the yppendoges. Appendages striw-
coloured 1o brownish, tdaneular, decurrent, sradondly nurmowed oo o spine. with
the spine (in the mediin phylladies) 15-25 mm bong, 3-5 mm broad ot base excluding
the 3-4-30 mm cilii. Appendages of innermost phvllanies scuriows, cucullute,
irregubdy cilinte, vnurmed, Flowers rose-purple, the morginul scarcely radiunt
Achene ¢ 5 mm ong (only known from one gathedng), Puppus 811 mm long,
iner row 2.5-3 mim.
Hitb: Looak forest on o steep slope, in crevices in Hmesione; a1t D300 1400 m; (1 &
fr. Apr.-Jun,
Distrb,: Rare in the mountsin regon of leay, and only found on or dear one
mountiin. MSU: Amoret, or. Quradarh, Haines 1155 (B, Ki: Quen Dugh, Poore 436
(K. Hidu 25235 (PR), lain.

Cyanus Mill,
Centanrea secl. Cyanus (Mill) DC,

Perennink with o simple sterm or few branches or more copiowsly hrunched
anpuadks, Capitode medinmeseized 1o luge. Lenves +0 densely tomeniose, rurely
ghibrescent, entire or pinnatilobed (o pnatifil, the upper often decument. lavoluere
ovoid o subglobose. Phyllures less rigid than in most other sections, appendopres
tricngulir, strongly decurent with o dentite or ciliute brown ar bluckish bomder feilia
often silvery). never ending in o firm spinole or spine. All flowers vioket- or mse-
prple of pale vellow or (mosily) the central violet-purple. the marginal cornflower-

blwe; murging fowers usuully strodgly radisnt with more thun 5 seements, withou
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stuminodes, Achenes medium-sized, comspicuously barbate at the margin of the

liurge hiluen; pappus scidbrous, often shorter thun the achene. sometimes dhsent,

L. Cyanus triumfettii (AIL) Live & D. Lisve m Bot, Not L14: 44.(1961),

Centanrea frinmferic AlL, Aver Syn, Hort Tawr: 16 (1773) & FL Pedem. 1: 158
{1785).- Type: ?

Centterea variegata Lam., Eneyel, 12668 (1785), nom, illeg.

Conttanrma axillary Willd,, Sp. PL ed, 4, 3035 2290 (1803), nom. illeg.

Centanrea cang uuck vix Sm. in Sibth. et Sm., Prodr. FL Groee. 2: 198 (1813),
leon.: Pl Reipubl. Pop. Romuin. 9 Wb, 1635, fig. 2-5 (1964); FL Irin. 139 b wb.
IROAR] C1URG.

Perennial, with u slender long creeping thizome, Stem erect, 10-4K-50) ¢m
high, arising from the centre of o rosette (leaves of sette often withered at
Mowering time) unbrinched o with few simple brunches in the upper part. Stem und
feaves +/- densely foccose-omentoss; lenves lunceolute 1o finear-lunceolute, the
fower mumowed nto @ peliole, the median and upper sessile and often shorly
decurrent. Heads solitry at the ends of the bmnches, Involucre cup-shaped,
I15-22 mm long 9-18 mm browd, Phyllaries in several series, greenish with decurnen
seirions ppenduge. Appemloge light brown to blackish brown, ciliate. the cilia
1.5-3.5 mum long, brown ul base, silvery inthe upper part, Murgimal ffowers suongly
rudutat, blue or more mrely vose-purple, the ¢entrul purple-violel, unther-tube
slightly curved, Achene 46 mm long Puppus 1-2.5 mim long,

Hitb.: Rocky nnd emssy mountiin slopes, open aak forest and serub, also on a wall
and in o vineyirds al GO0-3000 m; (L& fr (M- ) May-July.

Distrb.: On the mountuins, MIS, MAM, MRO, MSU.- C & 5 Burope, Crimea,
(enimtiing of) N, Advicu, Lelsanon, Turkey, N, & W, [rin, Ciucisia,

All attempis o subdivide this very polymoiphic species have so fur been
unsitisfonctory. In Lmg the spectes is confined o the mountginoms wreg but shows o
cotisiderable varuton even there. Some plints described by me (in Flom Lamicu) us
"Group D7 from Lag we rother cotspicuous but there are trunsitiongd forms and
| doobt whether formul toxonomic reognilion & advisable at this stage of our

knowledge. The sitiation is mude more difficalt by the fiet that o considerable pun
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of the mutenal seen hos been collected withow the busal o wndergrond  parts,

which may be of importance,

2. Cyanus depressus (M. Bieb.) Sojak in Cas. Nir. Muz, Odd, Piir. 140: 13]
(19723

Syn.: Centaurea depressa M, Bieb,, Pl Toor, -Cuwe. 20 346 (18(8). Type: Republic
of Georgin: in collibus sieas [herine, civen Tifhs [Thilisi], Steven (LE, nv.).
Centanrea anarelica Griseh., Spic. FL Rumel. 2; 234 (1544)

C depressa M Bieh, var, amasigng Bornm, in Magyar Bow Lapok 4: 260 0 1905).
leom FE Lean, 139 b b, 382+ 413, fig. 519800,

Anmul, 10-60 cm., main stem erect, ofien with severul gscending brinches
froem near the base. with ope (o severml heads. Brunches dnd leaves greyish Qoccose-
tomentose. Lower legves oblong or oblong-spathulbite, basully aurmowed inte o broad
petioke, entire or Iyrute with g lurge tecminal segment and 2-3 pairs of luteral lobes;
mediin and upper leaves sessile. gradually smaller, oblong . linear-linceolute.
lovolucre (13-314-18 mm dong, 8-12(-13) mm brosd, ovoid to cup-shaped.
Phylluries in sevem! ceries, plubrons, greenish (the inpermost often vielet-tinged),
with o trinngular appendoge widely decurrent along the murging Appendage brown
or bluckish with silvery teeth | .5-2(-3) mm long. Margingl Gowers blue (cormflower-
blue ), sterile, distinetly rudidnt with 68 unequol, cather broad lobes; central flowers
violet with 1 steel-bue, strongly curved anther-tube. Achene 4.5-5.50-6) mm long
with large bearded Rilum, Puppus S-80-0) mm long, inner row shorl
Hilb.: On dosilty plain: alt. 550 m; 1. & & April. Only one estublished recond in the
de<ert region. DWD: 32 km W, of Rutbi, Raws 31142 (K).

Distrb.: S.E Burope (Bulgunn, Greece), Crimea, Lebunon, Syrin, Tukey, lran,
Trunscaucnsii, W, Pakistin, C Ao, Nepul, W, Tibet (introduced 1o Spiin).

This species, widespread in most countries of the Nedrer Eail, is memuarkably
rue in Leng. Only one collection from this aren has been seen by the author und one
other Clrom Jubal Homrin) s recorded by Antony, whose delerminitions are mol very
relinble. As the species i o common wWeed in some adjacent countres o clsuul

introduction seems possible.
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3. Cyanuys segetum Hill, Herb, Brit 12 82, 1769, - Based on Centarrea ovane L,
Syne Centarren ovanus L, Sp. Ploedl |- 911 (1733). Type: ?
leom: F Reipubl. Pop, Romun, 9: b, 164, fig, 21964,

Arrwl, 20-60 am O more highe sparingly or profusely. branched from pear
the hase with [-severul- headed gscending branches. Stemn and Jeaves thinly
floccosetomentose, the leaves glubrescent below. Lower leives uswilly withered at
Nowering-ame, Wrale or loceolale; medinn and upper leaves linear-lunceolate o
nearly (iliform, the medinn wsually with 1-3 long subulite teeth in the basul purt, the
upper entire. Involuere 10-16 mm fong 5-10 mm broad, oblong, funnel-shaped
when fruiting. Phyllades in severnl senies, greenish, the innermost often violét-
tinged, Appendage o nurmow lght brown to buckizh brown border divided into teeth
0.5-1 mm long. Flowers similir to those of C depressa but the mirginn] flowers
with nurrower lobes, Achenes 34 mm long. Pappus 2-3 o long,

Hilb. & Dihistribe: Only found once in lmg: MRO, Mergasue, dump ground near
strelm overflow, Apnew, Hodaé & Haines s.n. (E).

Quite commonly culiivated in gordens as an ornamental in lng - eg. LCA
Bughdinl, Guest 186 (K). No doubt the Mergasur plunt wis adventive,

Axn weed in most of Burope, Siberin, C, Asio, N, Americn and elewhere, in nutuml
hubitats in laly, Greede, W, Turkey,

Stizalophis Cass.
Syn: Centaurea seel. Stizelopfuy (Cuss, ) DO, Centanrea secl. Balsamitopiy flim
Bois.

Anmuks with few to numerous medinm-sized capimln. Leaves undivided or
the lower lynle. Involucre ovoid, uppendupes tiungulir, sciarcely decurrent, with
numerous regubar cilia und ending in o Klender spinnle. Flowers yellow, the murginal
selrcely radinnt, with staminodes. Achenes medinm-sized. Pappus scabrows, the

tmner ow shorl
L. 8 balvamite (Lam) K. Koch i Linmea 24: 423, 1851,

Syn.: Centanrea Dalsgmita Lum, Encycl. 1D 667 (1785). - Type: cult. hort. Paris,
(P-LAM. n_v.. vidi photo),

390



PDF Compressor Free Version

Alrevislon of Céntanrea { Compositue-Cundueae) | the Do of Trag

Stmoelophes balsamitaefolinm Case, Cuvier, Dicl. Scic Nur 51 50 (1827): nom.
illegit,, hatsed on € balsamitg Lam,
leon: Pl lean. 139 b b, 305+ 408, Gz, 2019805 F1 Ammen. 90 365 | 1995),

Annual with an erect stem 30-80(-120) em high, with several long simple
brunches in the upper half, mrely simple. Stem and  branches  steaw-coloured,
elabrescent. Leaves scabrows with very short hiies, eatire or denticulute (rurely the
fower with few colrse teeth w base) lower leaves oblong, withered wt flowering
time; medion and vpper leaves emdunlly smoller and nwrrower, ending in o yellow
mucry -3 mm long. Involuere ovoid with truncute base, 15-25 mm long, 12-24 mm
broad. Phylluries in several seres, their lower part deady concedled by the
appendoges,  Appenduges curtilanginons, appressed, yvellowish o light brown,
trignguliar, 235 oon Joog and browd excluding the cilin, scdreely decurmrent, with
T-12 wilin 2-3 mm kng on ewch side. graduatly nirmowed inke o spinule 2< mm
fong. lopermost phyllories norroved into g < slender ofien reddish tip, Flowers
vellow, the muwrpingl sciaecely mudiant, with stminodes;, Achene 4-5.5 mm long.
Pappus 2-5 mm, scabrows to harbellate, inner row short,

In the aren of the Mo only represented by subsp. babsamite.

Inveluere 18-25 mm Jong, (15-017-24 mm boad. Appendiges (without the
cilin) 2.5-3.5 mm Jong dnd broad with 8- 12 ¢ilin in ench side gnd o terminad spinule
34 min long. Achene 4.5-5.5 mm long. Pappus (3.5-M-5 mm long.

Hilb.: Arnong cak forest and serubs alt 1600- 1700 me: {1 & fr. Jul.-Aug.

Diistrb.: In the enstern <ection of the fomst zone of Lrg (and absoin the origated tree
plintion near Mosul): MSU: Qopi Queadagh, Haines 2051 (E Ky, Qurn Dugh,
Buthainn Muakki 497 (W), - FEL Nineveh pluntoion, N, of Mosul, Anders
581 (W)

Distab, (of species)y: Syrin, Turkey, lrun, Afghomismn Trinscoucnsio, C. Asin
{Turkmenin o Twn Shun), This subspecies throughout the ringe of the species,

A second subspecies oceurs in egstern Lean,
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2.8, balsamitoides (Post) Sojik in Novit Bot, Delect, Seminum Hore Bol, Univ,
Curol. Prag. 1962: 48, 1962

Syne Centarrea balsamitoides Post, PL Post, 20 15 (1891), - Type: Syria: in dgris
inter Palmymm el Marbal-"Antar i deserto sydaco, 28, VIL 1890, G. E Post 70
(L BM; sl

C. stramentofa Hind -Muozz, e Aon, Naturh, Mus, Wien 270 4458 (U135,

Anmul, stem erect 20660 cm high, bmnched from near the base or in the
middle pin, the brunches simple or with sevenil heads, Stem and brunches ivory-
white, shining, neardy ghibous, Leuves firm, puberulent and covered with sessile
elands; lower legves withered ut flowering-time, Iyrate (or sometimes individed 7
miediin leaves lunceolate o lingur-lunceolite, 3-5 mm browd, the upper ones only
-2 mm broad, very smull, Hends solithey af the ends of the brunches, Involusere
ovoil, 13-17 mm long, 69 mm brood, Phylluries in muny series, imbricate. with
slightly elevated longitudingd ribs, finely omentose. Appendoges stall, nomrowly
tridmgtlir (o | mim browd ol base excluding the cilia), strnw-colowred, with 4-6 pairs
of distinet cilin 1.5-2 mm long and g teoningd nucro 2-3.5 mm long. Flowers
sulphur-yellow, the murginul not radiant, with stuminodes, Achene 333 mm long,
erevish, u the biase with u cartilaginows yellovwish swelling at the hilum. Pappus
{35045 mmm Jong, the inner row shorl
Hib.: On goyvelly hilltops, stony hillsides and cliy <lopes; gl 100300 m; L & i,
Ml -May,
Diistrab.: In the diy steppe region of Lrog:? FUJ: between Lake Khatunvy (in Syri )
und Jabal Sinjur, Hond.-Muozer 1590 (W CFKLVFPF: between Tikrit nod Mindoli,
Sutherfund <n. (K1, - FPE: Jubul Humrin, nr. Mugdadya (Shahrdban), Haines 1396
(E, K Jabal Humen on the Khanogin road, Agnew 1300 (K), Hodu 1708 (PR);
Jubal Homnn, Sutheclind 51 (BM, K s Quriitie, or. i{lm:mq_in‘ Riwi 53697; Kam
Muri, nr. Khanugin, Hidue, Haines & Walld al Hushimi 4648 (PR). DL Umm at
outin, 74 km NW, of Baiji-Hodithy rood, Chakrovarty, Rawi, Khunb in Alizz
32040 1K),
Syrin

8 balamitpides is closely allied to S coronopifolins (Lum) Cuss. from

Turkey and Trunscnvcasiy, in which it wus included laer by POST himeelf. The
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capituly are however smmaller in € baliamitoides, the pappus is longer and present in
all achepes, while in € coronspifofia there is i distinet heterocarpy with ouler
achenes locking o pappus, Funther investigations will show af the last oomed

churaeter is o really consint one,
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THE FIRST IDEA FOR RECHINGER’S
"FLORA IRANICA"™

HW. LACK

Buotunischer Garten und Botanisches Museurn Berlin-Dahlen Germuny

Introduction

Major Florus are Tong term projects. Floa Brasiliensis and Flora SRy bet
as examples: the first was storted in 184 by Carl Friedrich Plulipp v. Martins in
Munich wgether with Stephan Endiicher in Vienno and completed o 1906 by Tgnoe
Urban o Berhin, The laner was started by Vindimir Leontjevie Komamy m 1934 and
completed by Evegenij Grigorievice Bobrov and Mikolu Nikolaevich Tsvelev m
964, all three based 1o Samt Petersburg. Flora Inuniea, s oo exception 1o this: Ir was
sturted by Karl Heme Rechinger in Vieom m 1963 and oow, 44 four years later. the
project s approaching 1s completion with the kst volumes edited by his widow
Wilhelming Rechinger. Only the teatments of ferns. Antrrhineae and o proportion
of the wlheitestreme large genus Astragalns are owistanding.

Hawever, there are also differences: Flom Brasifiensis was published under
the awspices of the Emperor of Awma, the Empeor of Brazil and the King of
Bavarin with ample funds coming from vanous sourees, e.g. from the parhament o
Rio: Flora SR was fianced by the well-funded Soviel Acodemy of Seiences.
By contrust, Flora [ranien, coubd only rely oo the mfmstruciore of the Natural
History Museum 1o Vienro, bur funds had w be found otherwise with Rechinger

often not bemg very snecessful in these endeavours - not surprismgly since 11 wis

# Mote: Thiz- munmsanpr doe o 1ts “delayed sobnmssion”, s mcleded here as thie List amele of this e -
Editomal Bourd,
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clearly not 4 project of an institntion but rather o pravate underking (for o lisp of
imstitutions providing grmls, see RECHINGER 1989 346), And there 1s one more
substantial differenee: Kad Heine Rechinger wias not oaly the editor of Flory ranicy
for fscicles 171 but he also wrole very many accounts, often of large anid
compley Tumilies or genern (lised in LACK 2000), In <hoit, his imput was much
more substantind thun thut of any of the Key persons of Flora B risitiensis or Flor
S5SR mentioned above. No doubL it wos Rechinger's “immense drive und
determinuiion”™ (HEDGE 20060 which  kept the project prmidsed by many
{e.g. PODLECH 1996) moving steadily for decades

This contrbution does not give un outling of the still untold Flora Ieinicn
Story but deals only with the very beginning of the project or ruther how the first

tdlen for it wis born.

The first idea

Kirl Heinz Rechinger accompanied by his first wife Frado hod travelled o
lrun for the fist time in 1937 armving in Pohlovi on 13th May and leaving the
vountry on 17th Avgust, Sioce bhoth an ey (RECHINGER  1939) and g
trvelogue (RECHINGER 19890 of this tour underiaken together with Erwin Gauba
have been published, no further detiails need w he presented here.

Buck in Vienny, Kurl Heinz Rechinger usked his fither Kurl Rechinger, then
0 yeurs old and living like the <on and his wile in the family’s block of fluts in
FriedrichstmBe 6 (LACK 20000, w abstract the meaere and widely scattered dota
pliblished on the fom of Lin “in the form of g cird index” (RECHINGER 19893,
This was u sensible choice snee the futher was o retired Custos 1 Klusse i the
Drepurtment of Botuny of the K K. Nuwrhistorisches Hofmuseum in Vienng und had
published g briel puper of LA Koupp's collection from lean (RECHINGER, K
FR94) 43 years earlier. The hund-writien cand index with rubber-stamps giving the
references seems o hove been prepared in order to fcilitute the determinution of the
specimens brought buck by the son from the expedition. These were subsequently
published in 4 series of pupers i the “Anndlen des Niuturhistorischen Museam
Wien” and “Repertorium Specierum Novorum Regni Vepembilis™ appeutdng in

Viennu dnd Berlin respectively.
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Karl Heine Rechinger, could not resist travebling 1o Weinar in Nov, 937
wilh some of his Inioian rophies o meet Joseph Boramitller, then 74 years old anid
regirded as the highest authonty on the forg of Tmn (LACK 2000), This was o
stimuluting experience, lewd 1w o lifedong mubte] respect in bolunical matters anid
pesulied in ut lewst one more visit o Weimar in eardy [930 (RECHINGER U535,
LACK 2004,

The oceupation of Austrin. by the Dentsche Wehrmacht, the infimous
“Anschlul}”, declured by the Dentsches Reich, the outhienk of the Wordd Wae 11
which suw Rethinger as a wldier in Germun uniform oude pluns for o second
expedition w0 Iran if they then had existed totally fudle. However, during the
inervils of his milingy seevice work on the collections from lrun continued as did
the hotanicul comespondence with Bornmibller

In carly Nov, 19494, when the Soviet frimt in Hungiry wis rebching Budupest
troem the eust, Rechinger wos culled up o do service in the “Arbeitsidienst™ [labour
service] near Oberwunt in Burgenland, then Styrn. He wias one of the muny to buid
the furmons “Oatwall™ [easiem rumpurt] intended w stop the viclorious Soviel Army
from entering occupied Austrin. Al a moment of great despair, Rechinger wrole o
most interesting and ruther personal letler to Bornmiiler published here in full und
trunslited into English (Fig. |, see Appendi).

The letter from Schwadorl

The key wntence reads I is und remuing one Of my (avourite idess o wrile 2
Flory of Persia al wome later dute”™. When writing this, Rechinger hud stiff fingers
becitnge of the cold, wis sitting on o heyp of strow with poot light with his prospects
very uncertain. Clearky, he had at that moment no plan for o Flor ranica bot rather
4 very vigue wea of what he would fike o do once peace waos restored. This muy
have helped him 1o forget his misenible situation.

O the other hind, this letter wis written not without eritical underione und
considering the political rewdities of Nov. 19444, ¢ould have brought Rechmger into
substantial trouble - m purticulie since Bormmilller was guite in confvrmity wilh
Muri politics. This fuct is best illustrated by the later’s undaled monuseript note in
the copy ol the Bornmilller Festschnll (SCHWARZ 19380) kept in the lilrary of the
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Botnisches Museum in Bedin, The last senfence of the eultgy (SCHWARZ
19380} ended with a pled to enable Bornmlller, o privide scholar who fad lost his
privale property during the inflition (1), W0 continue his scientific work, To the las|
sentefice he added in pencil thut through “unseren Gauleiter Sankel” [our Gauleiter
Siukel] this hus meanwhile been achieved. The note probably referred 1o an
“Bhrensold von einer flistlichen HiGhe™ [honowry emolument of regal dinmensions )
(2) which Bornmiiller received since mid 19440 from the Nt authorities, The note
iy abso el w the Goethe Medal for Ant und Science awdrded to him by the
Fithrer on 6th Dec. 1942 (CASPAR 1997), A purticular brul member of the
imnermest Nuri cicle, Josel Savkel, Guuleiter and luter Reichssiatthalier of
Thuringii, since 1942 ulso Plenipotentiury General for the Utilisation of Lubour,
wils involved in the “deporintion for skive labour [from oceapied temritores w N
Germumy | of more thun five million humn beings, muny of them uonder temble
conditions of cruelty and suffering” (ANON, 1946). He was tried at the International
Milimry Tribumil in Nouremberg in 1946, convicted of crimes ginst humoanity and
humged.

It seems thut, (oendship between Bornmliller and Rechinger, the wo
speciilists for the flor of e, hod prevailed in 1944 over politics,

Epilogue

It wok mome thin 19 yeirs until the first three. albeit unnumbered fascicles of
Floen Iranica appeared. bearing the nole "Dec. 19637 on the title puge. Distribution
iy ot have been very guick: the copies kept in the Hibrry of the Botunic Ganden
und Botunical Museum Berlin-Dahlem have the ribber stump "20 Mai 196", which
indicutes some deloy. Unforunutely, there wis oo intmodoction o the Flory leaniea,
and the profile of the project was only explungd six yeurs luter in o jourmal
unnobneing  various  pews forme the  publisher (RECHINGER 19649, English
trunstton in RECHINGER [989),

Argeene (fusciele 1), Convolvalacene (fuscicle 2y and Ephedrucens §fuscicle
33 hive been reated first; keys, synonymies, specimens studied, distribution dato,
miscellineows notes  dnd line drowings were  provided. but ndo descriptions,

Rechinger dealt with Convolvulaceuwe, the other two fumilies were trewted by Hurld
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Riedl, the first of severnl specialists o contrbute w the undertaking, [ any case, o
vagtie ided hud become peality wod o great project started,
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Appendix
Stellungshou Schundorh, 6. Nov, [ 19] 44 Kiels Oberwvan. Sielermbk
[ deber Fred Bommidler!

faren so ftherpos anehemenden mnd fremndachat behen Bret edaiel ich, alsch ehen im BegrifT
stind, Wien wl einlge Wichen zu verlossen, Much dem Pringip "der elebtlpe Miom wm rlehtlgen On”
wamrde auch {eh mom Schameoniben ahlvmmumdient. viellélcht indér Annolime, diss dis Ausgroben won
Pllunzen hiero eine besanders Elgmrie tilde Die Lebemaumstinde, wo denen mun Bier vedammt 1, sind
s prmitiy, wie sle sl el em Oznueisenden mor in seltenen AvsosdumeDillen anierkammey i,
e einage Atwechslung hilden die fmdlichen Bomberlugeenes, die weidglich iiber msere Kaple
himwey mich Wien, Cide ele. Mepen - Eine ungesme o restlone Zei

Fiir den Fall. dos man sle diberdeben sllie, nehme fch Mhr Anerhisten besiigl der
Kaneltarfahven maghch aller Bire Persien betrelfenden Arbellen mit readicet Dankharket s wid
bitle, die Sendung elngeschrieher un dis Museum e cichien, B G omd hleibt eine melies
Liehlingsidesn, spiter etnmul ¢ine Flom won Persien m scteiben und diz Vimrhenen hieo wimden
dureh My Anbieten ungenicin ot lelchiat

Bix s melner Ahrelse amn 2 Nov, hot seeder mser Muasemn, noch mmsere auswilrts geborgenen
Hebarien und Bicher moch dae Bol, Tmat der Dy, Wien Schuden gelitien. Getraflen wurde hingegen
s Bankgehiide in desen Tresom unsere Biicher legen. ohne diss die Bambe dtrd!_}pchl.u};:n hiine
urd gane nosgeboannt s die Duckerer Cristel osso dem leteien Bund umerr Annalen (e Annalen
des Mutnrddstonschen Musesm Wien 54 021] suit Seie und Mumsdeipten. Pies i wobl eln Schlag fiie
s, aber nichl der Schlimomste. Pesinlich binnicht betraffen. do el von meiner Acbelt (4, 121l der pers,
Aumbeate) [Le Ergehnisse elner hotanischen Sammelreise mnch dem Iran, I, Teil, ermen verdfTentlichi
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in Amnalen des Nuturhiswrischen Misems Wien 550265 - 295 ( 100 mir i Vorou Béses alinend
Sequuritte mischen lell. - Was die letsten Tuge geboeht haben, weil ch allerdings nicln

Entsehmldizen Sie das Geschmiens, loh sitze sul sinem Stohboofe bel schlechtem Lokt neben
elnem muchemlen Clen umd hale vor Pl urel ongesathnies Abelt steile Finge
Herelichst B BH, Rechinger

Entrenching Schundorf, 6 Moy, 1944, Kres Oberwart, Stynu
Grear fiend Bornmiiller,

| have recerved your very recognizing and friendly letter when [ wus obout (o
lenve Vienna for some weeks, According 1o the principle “the nght mun in the nght
place™, 1 have been detached W entrench, muybe assuming that, digging up plants 1s
a specil gualification for this work, The living copditions o which you are
vondemned here are as primitive os even an omentul trayveller would only encounter
under exceptional creumstances, The only apliemation being the enemy bombers
which fly above our heads every duy to Vienna, Grue. ete,

In case thuat | should supvive, | accept with heartfelt grutitude your offer
concerning the prools of all your papers referring to Persia and usk you to send them
with megistered mail to the museum [ie, the Natordl History Moseum in Viennu),
It is and remains one of my favoudte weus to write a Florn of Persid at some luter
diute and the preparutory work for this would be immensely facilituted by your offer.

Uintil my departure on 2nd Nov., neither our mussum nor the herburia and
books evacuated out-ofdown nor the Botunieal [nstitute of Vienon University huve
been dumaged. In contmst. the bunk building where our books lay in strong:ooms
wus hit without the bomb penetruting completely. The ponting house Gistel wus
humt down completely meluding the st volume of owr Annuls [ie Annalen des
Nuturhistonischen Museums Wien 54 (2)] together with the composition and the
munoseapts, This is mdeed o blow for us but not the worse. | am not personadly
affected sinee huving sospected evil 1o advinee hod mude amangements to hive
reprnts made of my work (4th part of my Luman collections) [ie. Ergebnisse einer
botunischen Sammeltreise nach dem lmn, IV, Teil, mpublished in Ann. Nuwrhist,
Mus. Wien 55 265295 (1946)], However, whut has happened during the lust diys

1 div not koo,
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Escuwe my scrawl, | um sitting on g heap of stww inopoor light nest w o

sroky stove with fingers stff from frost and unbecostomed work.

WVery cordinfly Yours,
KH. Rechmnger
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Letter by KH. Rechinger to 1. Bornmilller, Nov. 1944, pencil on puper, photocopy. -
Auchiv, Herburium Hausskoecht, University of Jenu,

Address of the authoer: Prof, Dr HW, LACK. Botunischer Garlen und Bolanisches
Museumn  Berlin-Duhlem & Preie Universitit  Berlin, Konigin-Luise-Str. 6-8,
D-14195 Berlin, Germuany.
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