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The gcnu~ Armo.f Miller is a !1lcmbcr or LubJ"U/(/i!. A. ,,/pil/II,," (L.) Mocnch .s a dccllmhèm. 

mrcly asc!;ru.l ing pcn:nnial hcrb which gn", s in 9()(J..2201) m in Weslcm Turkey. A. m/mul i/o/m.! 
1·~I1'i. i5 nlso nn Crc<:1 or as.ccnding annual (in Turkcy) herb" hkh gro\los in 0· 2200 m and il is 
Ihe most \lo iocspn.'ad AC'lIfos Spi.'C I~'S in Turkcy (ran: in c."remc ElIsi). In Ille study . • Ile diagnos­
Irc fcalUrc~. ~ dCl:r.r lcd d..'SCnpt ion and ligures o f Ille spr:oo:: io:s an: gi\cn of A. /I/fllIIll~ and A. 

m/mllfJjolms:r.re Ul:ccplcd as compie..: spi."Cics which sllo" "aria'iuns from popul:luon h . p<>ptl_ 

I:r.'iorr . 

In Ihc gcnus ACÌllOs Miller (Labialae). there are IO sJx:cics of hardy and half.hardy 
annuals or perennials. Acil/o.l· spccics are found mainly on alkaline 50i15. in dry and sunny 
arcas IhroughoUI Europe. the McditcITanean. Centrai Asia, N. Africa and N. America 
(Bonn icr 1927: Bown 1995). The genus Ac:i1l1JS is reprcscnlcd by 5 specics comprising 6 
laxa in the Flora ofTurkcy (Davis & Leblebici 1982). Thesc are: A. rmodi (POSI) Lcblcbici 
subsp. l'lIrthwww.I· Lcblcbici. A. {modi (POSI) Lcblebici subsp. gralldijlorus Il artvig & 
Strido A. alpi/lIIs (L.) Mocnth, A .. \"/w\'eo!em- (Sm.) G. Don fil. A. lIrw.!Ilsis (Lalll.) D3ndy, 
A. mrlllldifolill.\" Perso 

Some specics of thc gcnus Aònm arI.' frcqucmly used as hcrbal tcas. Whilc A. alpilllls 
(L.) Moench subsp. meridìollalis (Nyman) P. W. Bali 1s employed in folk med icine ha ving 
beneficiai cncclS an coughs and gastroinlestinal disorders in Spain (Vclasco·Negucrucla & 
al. 1993). A. rollllldifoliliS is uscd as herbal tca againls to influenza in Turkcy (Denizli. 
Kulahya. Balikcstr). 

A. 01,)"1II.~ and A. roll/lldifolills are usually dcscribed as complex and variablc spedcs in 
the wor1d (Davis & Lcblebici 1982: Slrid & Tan 1991) and thcy are rcprcscntcd by 5uh­
pccics lO group in difl"crcnllc \'cls in monografand floras (Silic 1979: Tutin & al. 1972: 
Kaya & al. 1999). Collccting samples from Kaz Mounla in and Uludag of A. (IlpiIlU.f had 
becn published in Bitki Magazi nc of Lcblebici (1974) as subspccie5 or A. olpillus. Il had 
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emphasized that this subspecies had been done synonym cach othcr and ali the local pop­
ulalions oflhe species are diITcrcnt l'rom one another in the Flora ofTurkey. In addition. il 
delennined thal A. rolllndifolius was also a vcry ehangcable species in the Flora ofTurkey. 

A great morphological variations also existed among populations of A. alpùms olld A. 
YOllmdifolills . A comparali ve sludy with diITerent populations and herharium materials 
conSlituled (he bas is of our obscrvalions. 

Material and Melhods 

A. alpinus and A. YOllIIUlifolills were colleeted from several populations in 1992-1995. 
Some of them were broughl as herbarium material and they are kept in the Hcm.1Tium of 
the faculty of Phamlaey of Anadolu (ESSE). Furthcnnore herbarium materials wcre also 
exami nated from Ihe fol1owing herbaria: ANK. AEF. EGE. ESSE, GAZI, ISTE and HUF. 
Descriptions 01' spccies are based on living material which urc co l1ected from ficJd . Ali 
measurements were made directly from hcrbarium spccimcns. Measuremcnt were made 
from a 101 sample for dcscription of each specimen. Generai views, slem. ealyx. corolla. 
nutlet. leaves. bracI and bracteal of spccies had drawn. Wild M5 A stercomicroscope with 
drawing tube was used in drawings. 

Rcsults 

Adl/os ulpiltlls (L.) Moench, Meth. 407 (1 794). Figs. 1-3. Syn. Thynllls alpimls L.. Sp. 
PI . 591 (1 794); Calamimha alpina (L.) Lam .. FI. Fr. 2:394 ( 1779): C. alpina (L.) Lam. 
subsp.llomùmoplty /lll Recn. fil.. FI . Aeg. 529 ( 1943); C. a/piI/a (L) Lam. subsp. ael­
IIensis (Slrobl) Rech. fil. varo I, irl'llta (Hausskn.) Rcch. ii I.. op. ciI. 528 (1943): A. a/pi-
11115 (L) Moench subsp. lIomismophy llus (Recn. fil.) Leblebici in Bitk i [; 405 (1974). 

Perennial. 4.5-40 cm, simple or branched bcneath. StCIllS decumbent or rarer1y ascend­
ing, grccn seldom purple. recurved. adpressed-patent. rarcrly erce!. erispate-haired. 0.1- 1.5 
mm. rare glandu lar. Leaves green. seldom green-purplc. ovate. orbicular or elliptic. 2- 13 
x 1.5-10.5 mm. petiolc IO 1-5 mm. apex generally acute. scldom acuminale. margin entire 
or shallowly serrate towards to apcx. base rotundate IO cuneate. tne venation ± prominenl. 
glabrous on botn sides, or absenl above; short and rare haired benealh or bolh of surface 
dense haired. glandular or not on both sides. Fiora I leaves 3-15.5 x 1. 2-12 mm. peliole IO 
1-5 mm , ciliate. ovale. orbiculatc or cll iptic, IrichOIllCs likc leaves. Bracteolcs lanceolate 
or subulatc, 1-1.8 mm. ci liale. Ver1icillasters 2-14 in the axi ls oflhe florall caves. 2-10 
flowered. distanee hetween vcr1icill asters 2-60 mm. from apex towards to base widc. flow­
ers equal wilh floml leaves or longer. pcliolc 1.5-5 mm. Calyx grcen. seldom grcenish-pur­
pie. 6-10 mm. 13-ribbcd. sub-bilabiale. tube stmight. prominently gibbous al Ihe base, 
Inroat heardcd. Iìve-Ioothcd. lower Iceth IwO. 2.2-4 mm. subulale. upper teeth three. 1-2.5 
mm. lriangular-lanccolale. ciliate. glandu lar and egland ular. antrorsely. patent or crispale­
haired. dense ly glandular. Corolla purple-violet. buI yellowisn-white in ca lyx and white­
purple spots on Ihe middle orlower lip. exserted of calyx. 7.5-20 mm, upper lip retus. 1.5-
4.5 x 2.2-5 mm. lower lip 3-lobed. lobes rotundale or middle lohe seldom emarginale 2.5-
6 x 3.5-8.5 mm. middle lohe longer and wider than latcrals. glandular and eglandular. 
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Fig. I. A. (I/pil/lls. ESSE 10511: a - habil: b - corolla. pistil & stamens: c - nUIICIS. 
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indumcntuITI dense and long in calyx outsidr. 2-TOW long-tnick-haired in lower lip. short­
haired in coroll a tube. Stamens 4. didynamous. fi lamcnts white. 0.2-3 mm in upper pai r 
and glabrous: 0.5-5.5 mm in lower pair and rare-haired hase or the tilament; anthers pur­
ple-while. 0.2-1.5 mm and 0.5-1.5 mm respectively. Ovary 0.5 mm, sty le purple-tilac. 6.5-
17 mm. hai red or noI. branches unequa1. snort lobe subulate." erect. 0.2-0.5 mm. long lobe 
large and reeurved 1- [.5 111111. Nutlets brown. reticulate. 1.5-2 .x 0.8-1 mm. obovoid­
oblong, Irigonous. apex obtus. 

St udy matcrials: -A2 (A) BURSA : Uludag. çobankaya. 23.7.1992. H. Malyer. ESSE 
[0511!. Ullldag. bctween hotels-bakacak. meadowy piace. 14.7.1987, H. çaklr. ESSE 
961O!. Uludag, hotels around. [880 111, February 1986. O. Seçmcn. Y. Gemic i, EGE 
286851. Ullldag. [900 m. 7.7.1963, Regel. E. lcb1cbici. EGE 11641!, Uludag. 1500 m, 
around Sanatoryum. near waler depot. 19.8. [972. Kescrcioglu. EGE t 1626!. U[udag, 
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Fig. 2. A. llfpillll!i: A - Bursa (ESS E 10511): B - Bahkcsir(ESSE 10550): C - Munisa (ESSE 10521): 
u - imlurncntum of S!i!rn: b - leavcs: c - !richorncs in uppcr surface of leaves: d _ !richorncs in lowcr 
surfacc of Icavcs: e - venisillas!ers. 
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Fig. 3. A. alpilll/.\": A - Bur&a (ESSE 105 11): Il - Bahkesir( ESSE 10550): C _ Manisa (ESSE 1(527): 
a . cal yx: b - trichomes or calyx: c - corolla. 
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Ccnnctkaya. 8.8. 1949. A, Baytop. HUB 120 1!, Uludag. 1900 m. \3 .9.1947. Davis. ANK 
14835!. Uludag. Ccnnctkaya. 8.8.1949. A. Baytop, ISTE 1201!, Uludag. around sk i-housc. 
26.7. 1953. T. Baytop,lSTE 1202!, Uludag. bctween Kilimli lakc and buzlu lake. 2400 m. 
].8. 1957 N. Gu len. ISTE 5 11 P. Uludag. Bakaclk, dombay çukuru road. 23.8.197 1. A. 
BaylOp, ISTE 20893!. Uludag. bctwcen Kilimli lakc buzlu lake 2400 m. 14.8. 1988. K. 
Alplllar. H.I.Hart. ISTE 59550!, ·BI BALLKESiR: Kaz Mo .. Sank.z peak. 1650 m. 
2.8 .1995. A. Kaya, I. Kaya ESSE I0550! , Kaz Ma. Kar.ttalì pcak. 1750 m, 3.8 .1995, A. 
Kaya. I. Kaya ESSE 11476!. Kaz Da., Sanklz road. Tozlu localty. 1370 m. 30.7.197 1. A. 
Baylop. ISTE 20802!. · J\.'IANiSA: Spii Da., fire lower around. \350-1450 m. 10.6.1994. 
A. Kaya. N. Emlin. A. A lt.nla ~. ESSE 10527!, -tzMIR: Odemilì, Boz Da .. Bozdag vi llagc, 
mcmleroluk locallY. 1300 m. 10.6. 1994. A. Kaya ESSE I0528!. Karaburun. abovc 
çtirOkçi.i village. 700-900 m. 25.5. 1980. LBekat. Y.Gemiçi. EGE 21427!. 6dcmi~. Bozdag 
vi llage. Illcrnleroluk localty 1350 m. 16.6.1972, E. Leblcbici . O. Seçmen , EGE 11 627!. 
·82 KUTAHYA : Domaniç. Uç tcpelcr. 1800 m. 20.8.1992. K.H.C. Baser. F. Kocn. A. 
Kaya, ESSE I0512!. Domaniç danlcpc. 1770 m, 20.8. 1992, K.H.C. Ba~er, F. Koca. A. 
Kaya. ESSE I05\3!. Radar around. 1750 m. 18.8.1992. K.H.C. Ba~r. ESSE 10514!. 
Radar around. 1750 m. 18.8.1992. M. Koyuncu. K.H.C. Ba;>er. AEF 963 1! . Domaniç. ilç 
lepclcr. 1800 m, 20.8, 1992. M. Koyuncu. K.H.C. Ba~r. AEF 9674!. -C2 OENiZLI: Honaz 
Mo .. Baba lepcsi. 2000 m. rocky piace. 22.7.1 973. E. Tuzlacl. IST E 26482~ . 

Notes: Some morphological variations were determined in fl ower, ICl.ves and the type 
or indumcntum or A. alp;'I11.~ samples which collected from difTcrcnl localilies. 

The corolla length in Manisa (7.5-1 1(-1 3) mm) and Izmir (11.5- 14 mm) is smaller Ihan 
in Ballkcsir (9.5- 17 mm). Bursa (9-20 mm) and Ktitahya (10-18.2 mm). Distance bclween 
verticillaslers is longcr in Manisa samples (IO 60 mm). espccially al middle and lowcr parto 
Ihan Ihe other.> (Bahkesir. Izmir . Bursa and Kutahya). 2-8 fl owered in each venici l in 
Manisa and Bahkesir. 2·4 in Izmir , 2-6 in Bursa and Kiltahya was observed. but IO·flow· 
ercd in KUtahya. While flowcrs are almOSI same levcl wi th floral Icaves in Manisa sam­
ples. they exceeds nomI leaves in the olhers. 

The wide oflhe floral and slem leaves in Manisa (f. 1. 12 mm. s.l. 10.5 mm) and Izmir 
(f. l. 8.5 mm. s.L IO mm) are larger than Ihe others (Bahkesir f.l. 8 mm. s.l. 6.5 mm. Bursa 
fI. 6 mm. S.1. 6.5 111m. Kiilahya f.l. 7.5 mm. s. I. 8 mm). 

Whilc indumenlum ofl he Slcm is 0.1-1.5 mm in Manisa and izmir. il is 0.1-0.8 (-I) mm 
in Bal. kesir. 0 .1-0 .5 111m in Bursa and KUlahya. BOlh surfaçc oflcllves in Mll1lisa amllzm ir 
are dcnscly glandular and eglandular hairs whieh is 0.1-0.8 mm . The leaves 01' Balikesir 
arc dense glandular. Eglandulnr hair is 0.1 mm on the uppcr surface: 0.8 mm on Ihe 10wer 
surface. Egl<l11dular hai rs in Bursa and Ktilahya are absenl on Ihc upper surracc: to 0. 1 mm 
on the lowcr surfa ce and rarc. Glandular hai rs in Kiltahya samplcs are rare on thc 10wcr 
surfaec. They are also very rarcly on bolh sides in Bursa. lndumentum ofcalyx in Manisa 
and Izmir (0.3-0.8111111) are longer than the othcrs (in Bal.kcsi r. Bursa and KUlahya: 0.2-
0.5 mm). Moreovcr. whi le ealy.'<. hairs are strongly curved lo upwards in Bur.>a and 
KUlahya. Ihey are always palenl and crispalc in Manisa, Izmir and Bahkesir. 

AdI/M rOflllldijoli,1.f Pers .• Syn. PI. 2:131 ( 1806). Fig. 4-7. Syn: A. pl/lpllrlUCel/S 

Pers .. Syn. Pl. 2: 131 (1806): ThylPllIs grm-eolells Bieb . . Fl. Taur. - Caue. 2: 60 ( 1808): 
A. gral'eolens (B ieb.), Link, Enum. PI. Honi Berol. 2: 11 7 ( 1822): A. illCCIllIt.f Griseb .. Spie. 



Flora Mediterranea 12 - 2002 

• 
! 11ì'Y1"1 , C 

,-,4"ml!!lm,-~, b 

2cm a 

" c 

Fig. 4. A. ITJflll1difi,/iIl.l' . ESSE l05l8 : li - habil: b - corolla. pislil & Slamcns: c · nulle\. 
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2: 123 ( 1844) non Calaminl/w incuna (Sm.) Boiss. ( 1848); C. grawolel1s (Bieb.) Bentham 
in DC .• Prodr. 12:231 (1848); C. /Ilari/ima Bcnlham in DC .. loc . cii . ( 1848): C. slenOSfO/II!/ 

Slapf in Denksehr. Akad. \Vi ss. \Vien. Math. -Na!. KI. 50{ I): 95 (1885): SlIIlIreia roflllldi· 

folitl (Pers.) Briq. in Englcr & PralI. Nalùrl. Pflanzcnfam. 4 (3a): 30 1 ( 1896): C. exiguo 
(Siblh. & Sm.) HaI.. Consp. FI . Grace. 2: 546 (1902). 

Annual. 2·34 cm. Slems ereet or aseend ing, generally bmnched IO base. green or pur· 
plish usuaJ1y irrcgular eurved. dcnsely long and crispale·lmired, 0.1·1 .5 mm, glandular or 
absen\. Lcavcs green, green.purple. lanceolate·ovale or obovat IO orbicular, 5·22 x 2·16 
mm, pCliole \O 2· 13 mm. apex acute or mucronale, rnargin cnlire or sha llowly or eonspic. 
uously serratc towards lO apex, base gcnem lly cuneale-atcnuaIC. rare oblUs, veins promi· 



26R Kayn: Morpho logica l Variations in Ad nnl' o/pin/l.s alld Ad l/ol' 1YJ/lllufifoliliS ... 

a 

b 
1\ ' I . , 

a 

c 

E 

l Smm ... b 

~1",m,"m!.!.....~<Jcd 

, 
• Z ..: 

\; ~ 1 1 , , . . ' 
• • 

d 

Fig. 5. A. nl/lllldi/ùIiIlS: A - KOlahya (ESSE 10520): 11 - Il ilecik (ESSE 1503): C - Oahkesir (ESSE 
1052 1): 0 - KQlnhya (ESSE 10519): E - çorum (ESSE %(9): F - Eski~h i r (ESSE 10524): G­
Ankara (ESSE 8490): ti - indumcntum of slcm: b - lea\'es: c-d - lrichomes in low~"I' and uppcr SUrfllcc 
of1eaves. 
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nenl bcncnth. bolh ofsurfacc pubcmlous IO crispale or densely lon~- ha ired or r.lrdy short­
haired; below su rface of leuves dense ly glandular haircd. uppcr surface absent or only base 
of Icavcs. petiol ± ciliate. FIorai Icaves ovale-obo\'ale lo lanccolale, 4.5-25 x 2- 13 mm, 
exceedt'd lo nOWt'TS, peliole to 3-12 mm. aJX'x acule or mucronalc. margin enlire or uppcr 
part shallowly or conspicuously serrale and cil iale. base cuneale-alenuatt'. thc \'cnation and 
trichomes likc lca .. cs. Bractcoles 0.5- 1.5 mm. subulale-Ianceolatc. ci liate. Vcrtici llaslers 1-
20 in the axils or noral Icaves, 2-20 nO\\lered. dislance belween vt'rticillaslers 2-65 mm. 
peliole 1-5.5 mm. Calyx grcen. grcenish-purple_ 5-11 mm. D -ribbcd, sub-bilabiale,lube 
straighl. prom incl1l ly gi bbous al the base, throal bearded, livc toolhcd. lowcr tecth 1\\10, 

2-3.8 mm, upper Iccth Ihrcc. 1-2.5 mm . subulalc. c ii iate. upper tcclh projccting lower leclh, 
parallcl or spread ing IO r~urved , denst:ly long-crispalc hai rcd. hirsUI, dcnscly long or short 
glandlliar haired. Corolla purplc-liIac, while in calyx . wilh purplc SpolS in Ihe middle lobe 
of lower lip, uP1>erpllTl uflube OUlside of ca lyx. (5-) 6.5- 12 (-1 4) mm . bilabiale, uPl"lCr lip 
crcct. slightly emarginate. 1.2-2.8 x 1.8-3.5 111m, lowcr lip 3 lobcd. 1.8-3 x 2.g-S.5 mm. 
Illiddle lobe longer and widcr than lalC'ra ls. llpeX obllls-truncatc or rarcrl y emarg inale, mar­
gine enlire. g la ndular and cg hmdular. towards lo base short hain:d. g landu lar lowcr oflips. 
with para ilei 2 rows long-thick haircd in lowcr lip. rare and th in- haired in uPl"lCr lip. part­
Iy or complclely dense or mrc haircd in the tube. Slamens 4. didynamous. tilamcnts white. 
0.6-3.5 mm in the lower pair, 0.1-1.8 mm in the upper pa ir, glabrous: anthcrs purple-white. 
0.2- 1 mm . Ovary 0.3-0.5 rnrn. slyle white. purple in thc ape ..... (5.5-) 8-13 mm, slighlly 
haircd towards to apex. branchcs unequal. shorl lobc erecl. subulale 0.3-0.5 111m, long lolx' 
larger and r\.'CUTved O.g- I mm. NUllels brown. reliculale, 1.5-2 x 0.8-1 mrn, obovoid­
oblong. trigonous. apcx obtus-rotund3lc. 

Sl udy mal criuls: -A I IJALlKESiR: Erdck-ocaldar villagc, 5.5.1972. K. H.C. Ba$Cr. 
ESSE 154!. Mannaro Isl and. from saraylar \' illagc lo radar peak 520 m. 7.5.1978. E. 
Tuz!;ICI. ISTE 39273!. -TEKI ROAG: Kayae,k villagc. ncar saray. 21 .5. 1974. A. Baylop, 
E. Tuzlacl. ISTE 28 192!. Oegi rmcnki;y 5.5. 1967_ A. Baytop. G Ali la. ISTE 10977!. -Eo l 
RNE: Edirnc- Lalapa~ rlXld. 20 km from Edirne. slOnc slopcs on rivcr againsl. 22.5.1 97g, 
N. & E. OZhilllly. ISTE 39494!, -AZ iSTA NIJ UL: abovc Floryil 11.5.1958. A. Baytop, 
ISTE 5162!, ç:ualca. around suba$1 village wheal ficld, 24.5.1972. N. Ozhalay. E. Tuzhlci 
. ISTE 2 J S83!. Hadlmkoy, 23 .4 .1961. i\. & T. BaylOp. ISTE 6333!, -IJ URSA: 13ursa-lmik 
(()lId. Ven i so li)z village, 250 111, 12.5. J 982. K. Alplnar. ISTE 486(l9!, Mudan y:1. kumkay". 
5.5. J 974. B. ('ubukçu, T. Avclgil. lSTE 27859 1!. -A3 Di U :CI K: Osmaneli içmcleri. 
slopes. 11) .5. ]I)X2, K.H.C. Ba$cr. ESSE 15OJ!, -SAKARYA: m'ur Hayrclli n village. 
27.5. 1963. A. Uaytup. IST E 73S2!. -ESKI SEHI R: Sakan Ihealan . 19.6. 191)1. A. Kaya, 
ESS E 10524!, K k111. Gokçckaya Dam-Alaplilar road, 605rn, 3.6. 1994. K.H.C. Ba$Cr, A. 
Kaya. ESSE 1053 1!. 3. km. Ba!;6rcn-Gokçckaya Datl1. 3.6.1994, K.I I.C. Ba~er, 1\. Kayu. 
ESSE 1 0532!. -A4 KA STA i\10NU: Ar:Lç- i hsangazi road. 5 km \O Anu,:. 700 tll. 4.7. 1993. 
A. Kaya. i. Kayu. ESSE 10516!. Kastamonu-Araç road, lO kl11lo Amç, abuvc Kurakilya 
750 111. 4.7.1993. A. Kaya, I. Kaya, ESSE 10538!, -ANKARA: Kl zlk:lharnam, pine fo r­
esI. dcrcboyu. 7.7. 1950, 1\1 . Klhnç, AN K 3418~, bctween An kar..t-Kl l l1cah'lIlwm. kur­
gasekmez locality, 900 m. 29.6.1983. A. Guner. HUF 5036!. K,z,1cah:lI11am. 1$lk M., 1500 
m, 12.6. 1976, M. Koyuncu. Demircioglu. AEF 87~ Aya:?ocli. 1000-1 150 m. 1.6.1985, Z. 
Aytaç. GAZI 2029!. ·A5 ç OR UM: Bogazkalc- I--I anusu:? ibikçam mah .. IO. km. 1200 Ill. 
4.7.199 1. I. Saraçoglu, ESSE 9609~ , -A9 KARS: Gòle. Topla~ village. çorak tcpc locallY. 
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Fig. 6. A. roflmdijolius. A· Klllahya (ESSE 10519) B. f zmir (ESSE 10523) c· Eski~hir (ESSE 
10531) D · Ankara (ESSE 8490) E · Esk i~h ir (ESSE 10524) F · Ballkesir (ESSE 154) a·\'crtisil· 
laSlo: fS b.calylt c· trichomcs of calylt. 
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2400 m. 15.7. 1990. S. Varll , ESSE 10535!. rrom Posor mezarl lk around to Posofbrook 
1550-1580 m, 13.6.1986. A. Demirku~, HUF 3510! . -BI oAUKESiR: Edremit, Kaz M. 
5.7. 199 1. G TOmen. ESSE 10522!, Ay~bac i vi llagc, field, 1400 m. 13.5.1987. M. Ba~L 

ESSE 8455! , -iZMi R: Odemi~-Bozdag 9. km. 23.5 .1993. K. H.C. Ba$er. A. Kaya. ESS E 
10523!, Bomova, çamkoy, ikiz lake, 600-700 m. 27.4. 197 1, E. Lcb lcbici , EGE 11630!. 
Kemalpa~, ul ucak 620 111, 15.2. 1969, E. Leb[ebici. EGE11631!, Kal"!;i lyaka. between 
karagol-yaman lar kampl. 5 km from karagol. 800 m, 4.5.1963, Pe~mcn , EGE 11628!. 
Odemi~, between Bozdag-golciik. maquis, 1050 m, 3.4.1972, E. Lcb lebici. O. Scçmcn, 
EGE 11638!, Kcmalpa~, NifMountain summi t, alpinic. 1320111, 16.6.1975, E. Leblebici. 
O. Seçmen, EGE 23970!, Karaburun. kosedcrc vi llagc, 320-350 m, 12.4.1980, Y. Gemici, 
EGE 21428!, -l\1ANi s A: Akhisar, slndlTgl forest , kcrtil locallY, Pillus bmlia forest, 
23.4. 1973.6. Seçmen. M. OZliirk. EGE 11635!, -82 MANisA: 90 km to Demirci, 
16.5. 1978.6. Scçmen. E. Leblebici. EGE 17000! , Spii M. 24.5.1995, K.H.C. Ba~cr, ESSE 
10542! , Venikoy-Dem irci. PillllS Nigra Inresi. 18.6.1 965 , H. Pe~men, EGE 11634!. 
Akhisar. Go[marmara, near Ihcak rivcr, slcppc piace 8.5 .1995, G Tu men, ESSE I 0548!, -
KÙTAHYA: Domaniç. devel i slrt[art. 1600 m, 20.8.1992, K.H.C. Ba~er. A. Kaya, ESSE 
10520! Tav~an h , Dcdc1er vi[[age-Tav~anl l road 12.7. 1983 , K. H.C. Ba~r. ESSE 5942! 
Radar, 18.8.1992. K. H.C. Baser. G Tlimen. ESS E 10519!. Gediz, Murat M .. çukuroren 
vi llage, azmak [oca[ity, E. Leblebici, EGE 11632!, bctwcen Simav-Abide, 24. km lowards 
Abidiye. 9 10 m, 2.6. 1972, E. Leb[ebici. EGE 11629!, - oAUKESi R: Bigadiç. A[an vi [­
lage, 9.6. 1989, G. TUmen, ESSE 10521!, Kespui road , IO. km, steppe, 8.5.1995, G Tumen. 
ESSE 10543!. Susurluk, Ylldlz village, lhca 10cality, 19.3.1995, Glumen, ESSE 105401. 
-03 ESKI ~EHI R: Anadolu Universitesi Yunus Emrc Campus, 20.5.1988, A. Kaya, ESSE 
8420!, 21.5. 1993. A. Kaya. ESSE 10518! : 4.5. 1995. ESS E 10541!, Alpu, karakutlik Inrcst 
dcpot. 2.6.1989, A. Kaya, ESSE 8614!, Eski~hir-Sancakaya , 21. km, 1100 m, 4.6.1981 , H. 
Malyer. K.H.C. Ba~er, ESS E 1070!, Eski \ìChir-Kiilahya road, lO.km, 23.5. 1993. F. Koca, 
ESSE I 0517! . Sivrihisar, above Kilise-Gavur hamam. 900- 1500 m, 3.6.1993. A. Kaya. i. 
Kaya. ESSE 10515!,Alpu, margl area. 1100 m, 3.6.1994, K. I·I.C. Ba~er. A. Kaya, ESSE 
10533!, BozUyuk-Dodurga road, lallow /iclds, 13.6.1990, K. H.C. Ba~r, ESSE 8849!, 
Bozdag. Siileyman'lI1 oldOgiiniin meadow. 3.6.1995, A. Kaya. ESS E 10545! çatacl k, MI 
hllkaya tower. 3.6. 1995. K. H.C. Ba~cr. ESS E 10544! , -oILECIK: Bozuyuk-Dodurga 
road, fa llow fields, 13.6. 1990, K.H.C. Ba~r. ESSE 8849! . -AFVON: Betwcen çigil tepc­
Ahmet Pa~. CislIIs kmrifolius forest 1500 m, 15.6.1982. H. Malycr. T Ekim, ESSE 2649L 
Kayadibi , 2.5. 1983 , H. Malyer, ESSE 29891, Sandlkh , Akçaalan vill agc, derin yo l localty. 
900 m, 20.6. 1979, E. Lcblebici , EG E 16975!,- 84 ANKARA: Haymana-Ycnice 4. km. 
27.5.1989. K.H.C. Ba~er. A. Kaya. ESSE 8490!, Beytepc, 1000 m, 10.5.1993. A. Kaya, 
ESSE 10536! , Gazi Education Fac. Garden, 850 111, 8.6.1983, M. Vural, GAZ I 2244! , 
Dikmen, 3 1.5.1936. L. Gassner. ANK 414!, -85 YOZGAl: Akdagmadeni, Yavuz-Fara~ 
brook I.km, 1350 m, 20.7. 1980, T. Ekim, ANK 4826!, -NEV~EHIR : I km west ofUç 
hisar. 1300 m, 23.5.1989. M. Vural,GAZl 4987! . -86 SivAS: Golet, 11.5. 1995. M. Kaya. 
ESSE I 0546!, -07 TUNCELi: Bctween Pcrtck-Hozat, 1200 m, 10.7 .1 986, M. Koyuncu, 
AEF 73 18!, -B9 VA N: Molla Kasl m vi llage. near lake, 1750 m. 12.6. 1984. A. & T. Baytop. 
ISTE 54265!. -BIO ICOIR: Dogubeyazlt- Igd lr 30.km, 1480 m, 13.7 .1 979, E. Tuzlacl, 
lSTE 428 19!. -Cl DENiZLi: çardak. ba~e~e, çanaksu localty, ficld sidc. 450 m, 
27.6 .1968, H. Pe~cn, EGE 11628!, AClpayam, A[aattin town, gavlaklar localty, 9.5.1995, 
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Cl Tiimcn. ESSE. 10547!. -M UCLA: Mannaris. giinniicck arca IO m. 9.5.1967. E. 
Lcblcbici. EGE 11636!. -ANTALYA: Ehml ii. çlgh kara. su luçukur. C. lihal/i fo rest 1700 
Ill . 25.6.1975. R. çclik. ANK 199~ ! . -C3 ANTALYA : Kcmcr, C. Iib(lI7i foresl 1700 m. 
6.6.1979. H. Pt!$men. AN K 4277!. - IS PARTA: Eg irdir. 2 km soulh ofyaka vi llage. 1400-
1500111. 2R.S.1 944 . H. Pe~l11ell, II UF 1330!. Egirdi r. sivri pcak. somh slopes. 1400 111 , 
6.6.1974. Ùdcmi~. EGE 119741. -C4 ANTALYA: Gazip:t~a. mcadow cdgc platcau. 1700 
m. 14.7. 1983. H. StimbOI. HUF 2316!. - KARAl\1A N: Ermcnck. arou nd Damlacal. I 500 m. 
M. Vuml. 26.5. 1979. AI K 1727!. -C7 URFA: Sivcrek. nonh slopcs ofkaracadag. 1250 m. 
19.5.1957. D:lvis & Hedge. ANK 2830S!. 

Notes: Some morphological variations were detcrm incd in Ihc typc ofi ndumentum. tne 
shapc and Icngth ofJcavcs. numbcrs of vcrtisil :lIld Oower and the Icngth of calyx lecth of 
A. IUWlldijolill'i samplcs wnich col1cctcd from diffcrcnl loca litics. 

While glandu lar hairs on Slem were rarcrly obscrved in K litahya (Radar, Dornaniç). Ba li 
kcsir (Edremit, Kaz Da .. Erdek), Kilrs (Gole) poplliation s and rarcrly sessi le glands in Bali 
kesir (SlIsllrluk). Si vas (Golel). Bilec ik (Osmaneli). Eski\ìChir (Gokçekaya-alaplllilf. 
Ba~rcn·gokçekaya) populatiolls, bolh o f Ihcm are al so obs~rvt'd in Kastamonu (Arnç). 
and Bahkesir (Bigadiç). Howcvcr. g landlliar hairs on stcm lire absent in Ihe olhcr popula. 
tions (lzmir (Ùdemi~). Ankara (Haymana). Bahkcsir lKepsut. Ay~ebacl). çorum (Bog 
aàale). Manisa (Spii Da .. Akhisar), Kiltah ya (Tav~llh). Ka rs ( Posol). Deni zli 
(Ac?payam), Anlal ya (GaziJXI~"t). Yozgat (Akdag madeni). Eski~hir (Sivrihisar. Ùn iversi tc 
cnmpus. Kiilahya road. Sakan di casI. Margl. (ataclk. Bozdag. Alpll.Mi ha hçclk. 
KarakOtilk. Boziiyiik-dodurga. San eakaya». 

Sessi le glands and glandlliar Imirs are obscr\'cd in bOlh sll rface o r Icaves in KastamOIlU 
(Araç), Bahkesir (Bigadiç), .md lJi leci k (Osmaneli). But , they are o nly found in lower sur­
tace 01' Icavcs in Kiitahya (Radar. Doman iç). Izmir (Òdemi~). BalI kcsir (Susurluk. KepsUl, 
Ay~ebacl). çorum (Bogazkalc), Kars (Gole). Manisa (Spii Du .. Akh isar), Denizli (AcI 
payam). Sivas (Golel). Antalya (Gazipasa) and Esk i~hi r (Oniversite campus. Sakan I Il 
caSI. Margl , çataclk. Bozdag. Sancakaya. Ba~ren-G~kçckaya, Gokçekaya-Alaplllar. 
BOì'iiyilk-dodurga) populations. Wh ile there are sessile glands in the uppcr surfacc in 
Ankara ( Haymana). Sivas (Gòlct) popiliations, glandular hairs tilc uppcr surface in somc 
populations of Kii tahya (Domaniç. Ta\'~anll). çonlln (Ilogazkale) :lI1d Eski~nir (Ba~orcn­

Gokçekaya . Gokçekay:I-AllIplllar). Thcrc arc sessi!e glands in the lowcr su rface in Ankam 
(l1 aym:l lla). Bahkcsir (Kaz 1);1.). Kii tilhya (Tav$anh) and Kars (Posol). 

The induillentuill typc 01' calyx is diffcrellt in among populations. The base 01' the calyx 
is who ll y wh ilish in. cspecially. Ankara ( Haymana), Yozgal (Akdng l11adcn i) and çorum 
(Boguzkalc) populaliolls bccausc 01' dellsely long-hai red: moreover, long glandular hai rs 
are also observed in this populations. \Vhilc Ihe Icngth or cglandiliar Im irs in Eski~h i r 

(Sakan Ihcasl) population is covered wholly ealyx. il is usually densely long·haircd in 
base and rarcrJy short-hain.'d in uppcr parts in the OIher popululions. Thc level ofthe ealyx 
teclh is almosl para ileI or the lo,,"cr tceth sl ighlly cxccedi ng the upper in Ankara 
(l1aylll<lna). Yozgat (Akdag madeni ) and çorum (Bogazka lc) popu lal ions. The level ofthe 
calyx tceth is a lmosl pamlld or Ihe uppcr tcelh are slightly cxeecd ing the lowcr in B:I II 
kcsir (ErJck). Kars (Gole). ManiS:1 (Akhisar). Eski;;ch ir (Sivrihisar. Universite campus. 
Ktitahya. Alpu-Mihahççlk. Karakiitiik) and Ankara (Beylepe) populations. On the othcr· 
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hand: Ihc uppcr tcclh promincnly exceedi ng Ihe lower in the other popu lations (Kulahya 
(Ta"sanh. Radar. Domaniç). Izm ir (Ùdem i~), Kastamonu (A mç). Bahkcsir (Bigadiç. 
Susurluk, Kcpsut. Kaz Mo .. Ay~ebac l ). Manisa (Spii Ma.). Kars (PosaI). Dcniz.li (AcI 
paya m). Sivas (G61cl), Atllalya. Bik-cik (Osmandi), Eski~chi r (Sakan d icasI. Margl arca. 
çalacl k. Bozdag:. San cakaya. Ba~orcn-Gokçekaya. GÒkçckaya-Alaplnar. Bozilyilk­
Dodurga) and Alyon (Cigi llcpc). 

Tht' numbers of Ihe \t'n icil and nowcr are difTerenl according IO the populalions: ver­
lisilnumbcr is 14-1 R. nowcr llumber is 16-20 in Klitahya (Doman iç. Radar) and Bahkcsir 
(Bigadiç): vcn isil numbcr Is 6-13. nower numbcr is 6- 10 in Kaslamon u (Araç). Kars 
(Gole). and Izmi r (Odemis-Uozdag) populations: venisi l number is 3-9. fl ower numbcr is 
2-6 (-8) in Ilahkcsir (Erdck. Edrcmil), Bilccik (Osrnane1i), (ofUrn (Bogazkalc), Manisa 
(SpiI. Akh is3r). AI)fOll (çigillcpe. Kayadi bi ), Ankara (Beytcpc. Haymana ), Yozgm (A kdag 
maden i). Sivas (Golet). Denizli (Ac lpayam) and Anlalya (G azipa~a) populations. 

Disc uss ion 

A. a/piI/w' and A. /YJ/lllldijiJ/iu.\· samplcs collcctcd from vcry diflercnl localit ics in grids 
A2(A), B 1-2, C2 for A.a/p;'ws and A 1-5. A9. B 1-7. B9-10. C2-4 and C7 far A. /vlum/i­
foliu.l· wcre in vestigated and comparoo. Some 1ll0 rphological varial ions were dctcrmined 
in Ihc typc 01' indumentum, num ber or ven ici llaslcrs. Icnglh of coroll a. noral and stem 
lea\es far A. 1I1pin/ls und in the type of indume11lum. number of verl icillasters :md nower. 
thc Sllllpc and Icnglh of le3f 3nd lenglh 01' calyx leelh for A. /vllI"difo!iIf.\·. This variations 
had becn givcn al Ihc end of dcscription of each species under as delailed :l11d extrem diI:' 
ferences had bcen also c:mphasized by fi gures ( Figs. 2-3. 5-6). A. lIlpilil/S and A. /'O//lluli­
folius had 1101 been scparclcd as subspccics bccallSC ofvery inlricalc and IO sho\\' Ih is vari­
alions in samc populalions li mc IO lime. In Ih;s silualion. wc can say on ly connccl;ng ""ith 
ecological conditions of variations base on Ihe our observalions. A. alpillus is distributcd 
in \Vest Anatolia und grows in various habitat Iypes in 900-2030 m. A. /vllmdifoliwi is also 
Ihc most w;dcsprcad in Turkey (rore in exlrerne Easl) and gro\\'s in var;ous habilal lypes 
allilule l'rom sca level \O 2200 111. Il is the mosl loleranl as ecologic. A. alpi1l1l.~ and A. 
IVfUlldijolillS :1ft' 'ICCt'ple<! as comp lex spccies which show varialions from populalion IO 
puPUI'llion. The compositiolls of lhe esscnlial oils 01' A. a/piI/m' (Kaya & al. 1999) alld A. 
/YJlllndi{oliw," (K3ya & al. 19(9) are ofa complex nature. Results or chemical analysis also 
supporlcd morphol ogical diOer('llccs. 
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