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Diversity in floral morphological characters of the genus Alchemilla L.

(Rosaceae) from Iran and its taxonomic significance
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Abstract. Floral morphology of 24 species of the genus Alchemilla in Iran was studied by means of light and digital mi-
croscopes. Flower samples were collected from different species and their morphological traits, including hypanthium,
calyx, epicalyx, pedicels, carples and stamens, were measured. The most useful features for the separation of species
were turned out to be the calyx shape and length, trichomes position on calyx and pedicle. Principal Component Anal-
ysis (PCA) and Cluster Analysis (CA) were used to determine the potential contribution of floral morphological char-
acters in the expression of species relationships. A total of 17 qualitative and quantitative characters were utilized in
both analyses. The results of UPGMA and PCA methods were found to be consistent and in agreement with current
classifications.
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1. A. amardica Rothm.

2. A. caucasica Buser

3. A. citrina Frohner

4. A erythropoda Juz.

5. A. condensa Frohner

6.  A. farinosa Frohner

7. A fluminea Frohner

8. A. gigantodus Frohner

9. A. hessii Rothm.
10.  A. hyrcana (Buser) Juz.
11.  A. kurdica Rothm.

12.  A.melancholica Frohner

13.  A. microscopica Frohner

14.  A. persica Rothm.

15.  A. pectinoloba Frohner
16. A. plicatissima Frohner
17.  A. pseudocartalinica Juz
18.  A. rechingeri Rothm.

19. A. retinervis Busser

20. A. sedelmeyeriana Juz.

21. A. sericata Reichen

22.  A. surculosa Frohner

23. A. rigida Buser

24.  A. valdehirsuta Buser
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Table 1. Information of the studied species.

Guilan: Deylaman; Shahe shahidan, Chaichi, Faghir and Shahi; 25.6. 2012
Guilan: Almas pass; Chaichi, Faghir and Shahi; 12.7.2014

Guilan: Asalem; Aghai, Ahmadi, Faghir and Shahi; 12.7.2014

Guilan: Almas pass; Aghai, Ahmadi, Faghir and Shahi;12.7.2014

Mazandaran: Karaj-Chalus road; Pol-e Zanguleh, 3000m; Nazarian; 2.8.1999.
Guilan: Deylaman; Shahe shahidan; Chaichi, Faghir and Shahi; 25. 6.2012.
Guilan: Asalam; Aghai, Ahmadi, Faghir and Shahi; 12.7.2014

Guilan: Almas pass; Aghaii, Ahmadi, Faghir and Shahi;12.7.2014

Ardabil: khalkha; Aghai, Ahmadi, Faghir and Shahi; 12.7.2014

Mazandaran: Kojur; Firozabad village, 1700 m, Ghahreman and Attar; 19.6. 1997.
Azarbaijan: Arasbaran; Abbasabad, kiabar, 2250m, Hamzehei and Asrii; 17.5.1999
Azarbaijan: Arasbaran; 1300M, Asadii and Shahsavarii; 14.6.1977

Guilan: Masal; Chaichi; 2012.

Guilan: Deylama; Larikhani, 1500 m; Saeidi; 20.5.1993.

Guilan: Almas pass; Chaichi, Faghir and Shahi; 8.2012.

Ardabil: khalkha; Aghai, Ahmadii, Faghir and Shahi; 12.7.2014

Mazandaran: Ramsar; between Lapasar and Pishgah, 2600-3200 m; Maassoumi.
Guilan: Deylama, Larikhani, 1530 m, Ghahreman and Attar.

Guilan: Deylaman; Shahe shahidan; Chaichi, Faghir and Shahi; 6.2012.
Mazandaran: Kojur; Keikuh Mountain, 2000-2300 m, Khatamsaz and Gholoizadeh.
Ardebil: Khalkhal; Chaichi, Faghir and Shahi; 18. 8.2012.

Mazandaran: Kojur; Firozabad village, 2000 m; Khatamsaz; 3.7. 1986.
Mazandaran: Kojur: Firozabad Village, 1700 m; Ghahreman and Attar; 19.6. 1997.
Mazandaran: Kandovan; Ghahreman, Aghostin and Sheikholeslami; 6.1974.
Guilan: Deylaman; Shahe shahidan; Chaichi, Faghir and Shahi; 25. 6. 2012.
Mazandaran: Kojur; Firozabad village, 1700 m; Ghahreman and Attar; 19.6. 1997.
Guilan: Masal; Khashkhami; Chaichi, Faghir and Shahi; 6.2012.

Ardabil: khalkhal; Aghai, Ahmadii , Faghir and Shahi; 12.7.2014

Guilan: Espili; Larikhani; 1530 m, Saeidi; 1993.

Guilan: Almas pass; Aghaii, Ahmadi, Faghir and Shahi;12.7.2014

Ardebil: Almas pass, 2200m, Khatamsaz and Salehnia; 6.1984.

Guilan: Almas pass; Aghai, Ahmadi, Faghir and Shahi; 12.7.2014

Mazandaran: Tonokabon; Jannat rudbar, 1600 m, Ghahreman, Attar and Khatamsaz;
20.6.1997.

Azarbijan: Arasbaran, After three way to Veighan; Makidan; 1400 m; Ghahreman, Attar and
Hamzehei; 2006.

Guilan: Deylama; Larikhani; 1530 m; Saeidi; 5.1993.

Guilan: Almas - Khalkhal road; Chaichi, Faghir and Shahi; 18. 8. 2012.

Ardebil: Almas pass; Chaichi, Faghir and Shahi n; 18. 8. 2012.

Guilan: Almas pass; Aghai, Ahmadi, Faghir and Shahi;12.7.2014

Mazandaran: Kojur; Firozabad Village; 1700 m; Ghahreman and Attar; 19. 6. 1997.
Guilan: Almas pass; Aghai, Ahmadi and Faghir; 15.7.2014

Mazandaran: Kojur; Firozabad Village, 1700 m; Ghahreman and Attar; 19.6. 1997.
Guilan: Shafarood; Aghai, Ahmadi and Faghir; 12. 7. 2014

Mazandaran: Kojur: Firozabad village; 1700 m, Ghahreman and Attar; 19.6. 1997.
Azarbaijan; Jolfa; Gheshlagh village; 2000m, Asadi and Shahsavarii, 20.6.1988
Azarbaijan; Arasbaran; Abbasabad, kiabar, 2250m, Hamzehei and Asri; 17.7.1995
Mazandaran: Kojur: Firozabad Village; 1700 m; Ghahreman and Attar; 19.6. 1997.
Guilan: Deylama; Aghai, Ahmadi, Faghir and Shahi; 12.7.2014.

Mazandaran: Kojur: Firozabad Village; 2200 m; Khatamsaz and Gholizadeh

Azarbaijan: Kaleibar to Makidi; 1510, Ghahreman, Mozaffarian and Sheikholeslami; 5.1993.

Ardabil: khalkhal; Aghai, Ahmadi, Faghir and Shahi; 12.7.2014
Ardabil: khalkhal; Aghai, Ahmadi, Faghir and Shahi; 12.7.2014

Guilan: Masal; Chaichi; 2012.

Mazandaran: Ramsar; Javaher Deh, 1800 m; Ronehmark and Maassoumi.

Guilan: Espili; Larikhani; 1510 m; Saeidi; 5.1993.

Mazandaran: Kojur; Firozabad Village; 1700 m; Ghahreman and Attar; 19.6. 1996.
Ardabil: khalkha; Aghai, Ahmadi , Faghir and Shahi; 12.7.2014

Guilan: Almas pass; Aghai, Ahmadi and, Faghir;15.7.2014

Mazandaran: Kojur; Firozabad village; 2200 m; Khatamsaz and Gholizadeh; 3.7.1989.
Mazandaran: Kojur; Firozabad village; 2000 m, Khatamsaz and Gholizadeh; 3.7.1989
Guilan: Almas pass; Aghai, Ahmadi and Faghir; 15.7.2014
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TUH, Central Herbarium of Tehran University. TARI, Research Institute of Forests and Rangelands. GUH, Guilan University Herbarium
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Table 2. Floral morphological characters in the studied species.

1. A. persica /AF—s /Y + B
2. A. hessii I SAYadd _ —
3. A. retinervis £1/AV + B
4. A. pseudocartalinica VAY-V/Y _ _
5. A. rechingeri 7S EyING _ _
6. A. hyrcana A\ _ _
7. A. sedelmeyeriana V/+4-) /4y + P
8. A. melancholica A=+ /A8 _
9. A. kurdica +) _
10. A. fluminea VAN _ _
11 A. valdehirsuta NEURVIVN + LH
12. A. microscopica \-\NA + SH
13. A. pectiniloba VAY=V/AA + AS
14. A. surculosa V/5-VNY + SH
15. A. erythropoda VAA-Y/0 + AS
16. A. caucasica CIAV=V /P + AS
17. A. gigantodus V/+5-V/Y0 + D
18. A. farinosa INO— /Y + AS
19. A. rigida AV=Y /o + AS
20. A. citrina A=Y/ +

21. A. plicatissima +) +

22. A. condensa LTSI + AS
23. A amardica VYO /Y + D
24. A. sericata LAY/ + D

sh Eiad E2YAY4 AWH 1/4
Sh EYA EYAYd AWH SJAY
Sh +./FF AN AWH «IAO
Sh _ £\ AWH Yy
Sh _ E3VAY2 AWH \IA
Sh /0y Ve AWH /4
Lo EVALY EIT AWH \IY
Lo £/vY EVIN AWH /A0
Sh EATY 00 AWH \IY
Sh E3Yius /Y AWH |

Lo - EIT SWH 14
Sh _ EAY2 AWH .IAo
Sh EVAT A AWH n
Sh +./8 VALY SWH [

Sh 0 Ei AH \/o
Sh EA /%Y AH \IA
Lo 0 £ AH Y

Lo +4/FY +0/YY AH 1/4
Sh £/ /70 AH 1/4
Lo /% /1) AH Y

Sh EVial Eiuy SWH VA
Lo £oyy B SWH VA
Sh £/ /70 SWH 1/4
Lo E2Vind RN AH A

Abbreviations: HL, Hypanthium length; HT: Hypanthium trichome; HTP: Hypanthium trichome position; TuD, trichome
under disck; Disc thikness; DBT, Disc band thickness; PL, pedicel lentgh; PT, pedicel thikness; SWH, Some pedicels without
trichome; AWH; All pedicels without trichome ; AH, All pedicels covered with trichome
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SIS S suels s s A. retinervis 5 A. persica &8 g3

.}}3

A. 3A. A. caucasicaA. retinervis A. hessii ~sica)
Gaef S S S Joys .l e plicatissima
o5 (6 St 53) e e o3 Gl e 4
A 55 55 55) Gloj dbitas (48 & 53) Jsts & o
dw 33) Sloji = 0B «(A. pectiniloba ; farinosa
A. 5 A. microscopica A. melancholica &8
A. caucasica &5 33 33) o e 5 (erythropoda
r 35l Ol e 3531 eSS s edalis (4. amardica s
o LS Olbe Sl Ly e 5 LSS S
65 b 2SS 05t el B8 da SladS S
S8 5 ety SlS L5 a5l 5 eSS GBS Caand o

(Y Jod) L g

LSS Ol cpslon Jib 5 IS5 posbilad (SSLbSn 5


http://dx.doi.org/10.21859/acadpub.nbr.4.2.116
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.2.4.7
https://system.khu.ac.ir/nbr/article-1-2946-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1396.4.2.4.7 ]

[ DOI: 10.21859/acadpub.nbr.4.2.116 ]

/ Nova Biologica Reperta 4 (2): 116-127 (2017) WYY Y 8,las F al> i) pole )0 (pgs slo azily
120/1y-

Table 3. Hypanthium and pedicel morphological characters in the studied species.

L. A. persica VFA-V/AY PYE VAA=V/FY £o/8r TO  _ B TO Epi<C
2. A. hessii Vo5V /08 N AV A=A E TO _ B TO Epi>C
3. A. retinervis VO—=VA /08 \ oy TO _ _ TO Epi=C
4. A. pseudocartalinica Y -ANY /%A E2WN] . /fY T _ _ ObO Epi=C
5. A. rechingeri LAY b= 5Y CJAV=+/AF /¥ Co - - ObO Epi=C
6. A. hyrcana JAY-V/ 8 /05— 15Y EVI2N ViaRtYiaY T _ _ TO Epi=C
7. A. sedelmeyeriana VAY=V/AY C/EY—0 IO A=Y/ VAV T 4 LU ObO Epi=C
8. A. melancholica /S IRYZ CFV-FY A=W Y=Y T + LU LaO Epi=C
9. A. kurdica /FA- VS Y A=Y T _ _ Obo Epi=C
10. A. fluminea M=\ CIFY-e /08 /FA-+ /A A= /YO T + LU Obo Epi=C
11. A. valdehirsuta CAYA YV SINg /O /N VAVSYAL T + LU Obo Epi=C
12. A. microscopica VJAV=A b= 108 EY— N AN /YD T + LU LaO Epi=C
13. A. pectiniloba /2510 /05— IV +/VO-) AT T 4 DA LaOb Epi=C
14. A. surculosa VoS CIEY— VD +./4y VAT Y4 T + DA TO Epi=C
15. A erythropoda V-1 /Fr YRS SNO-VNY AT T + DA LaO Epi=C
16. A. caucasica +\/.8 05—+ /5Y C/EY— VO A= /YD TO + DA La Epi=C
17. A. gigantodus +/AF-) /0= /Y V/SERYAN C/XO- /Y Co + DA Obo Epi=C
18. A. farinosa R SaVAN NAREVid C/PY—2JAY IYO- /Y T + DA LaOb Epi=C
19. A. rigida /AF-V/NY + /0= /0% - =yid EVAVY T + DA TO Epi=C
20. A. citrina V/5-ANA /0= VO IAV=N/ 8 £4/Y0 T + DA TO Epi=C
21. A. plicatissima J/AF-V/Y0 A=y /A =+ /AY 00 TO 4 DU TO Epi=C
22. A. condensa EAVAYZ S EY=IAA AL RYAnY T + DA Obo Epi=C
23. A amardica V/ 25V JFA= N /A=Y VinEYin% O + DA La Epi=C
24. A. sericata C/Ar-1/F) /0= JAY VO VP (0] + DA Obo Epi=C

Abbreviations: CL, calyx length; Calyx width; Epicl, Epicalyx length; Epicw, Epicalyx width; CSh: Calyx shape; CT: Calyx trichome; CTP;
Calyx trichome position; Epish: Epicalyx shape; O, Oval; T, Triangular; Co, Cordate; TO, Triangular- Oval; ObO, Oblong-Oval; Laob,
Lanceolate-Oblong; LaO, Lanceolate-Oval; La, Lanceolate; B, Basal; P, loss; LH, long and rough; SH, Short and rough; As, appressed; D,
Dense; LU, few hairs on the upper part of calyx; DU: Dense hairs on the upper part of calyx; DA: covered by dense hairs; C/ Epicalyx, height
of calyx/ Epicalyx; H= C, Hypanthium as long as calyx; EPiC >C, Epicalyx shorter than calyx; EPiC <C, Epicalyx longer than calyx.

A. amardica A. pectinoloba A. caucasica 035,385 S Ol ol SN ol 318 &5 8 powiibud .

.A. erythropoda 5 A. sericata D LSS Gyls (Gl st S5 ey oo 5 S 650 5
23 S ) Alie ST pull” @ podilad Job Camd sl aly oS ST lls (o . sedelmeyeriana Al ¢S )
Joli sl os St a0y 5 an S5 4 anlllas o 0S4, s S s ol S gyl (z «A. valdehirsuta

Lz &E 8 51 S, polen yls &5 ol sSe odol i S S glyls (a5 A. microcopica s surculosa
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Fig. 1. Close-up of flower in the species of Alchemilla. A: A. surculosa, B: A. microscopica, C: A. hessii, D: A. plicatissima,
E: A. retinervis, F: A. erythropoda, G: A. amardica, H: A. hyrcana, 1: A. pectiniloba.
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Fig. 2. Mature carples of Alchemilla species. A: A. farinosa, B: A. gigantodus, C: A. persica, D: A. pectiniloba, E: A.
valdehirsuta, ¥: A. vrigida, G: A. rechingeri, H: A. condensa, 1: A. amardica, J: A. hyrcana, K:
A. kurdica, L: A. erythropoda, M: A. surculosa, N: A. caucasica, O: A. pseudocartalinica, P: A. melancholica, Q: A.
fluminea, R: A. sedelmeyeriana, S: A. hessii.
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Fig. 3. Component analysis of the studied species. (1) 4. persica, (2) A. hessii, (3) A. retinervis, (4) A. pseudocartalinica,

(5) A. rechingeri, (6) A. hyrcana, (7) A. sedelmeyeriana,

(8) A. melancholica, (9)A. kurdica, (10) A. fluminea, (11) A.

valdehirsuta, (12) A. microscopica, (13) A. pectiniloba, (14) A. surculosa, (15) A. erythropoda, (16) A. caucasica, (17)
A. gigantodus, (18) A. farinosa, (19) A. rigida, (20) A. citrina, (21) A. pectiniloba, (22) A. condensa,

(23) A. amardica, (24) A. sericata.

UPGNA

. Aamardica
e Agericala
o1 [ L £ Acitring

. Arigda
A_plicaliesima
02 —

1 p pt = Atarinosa

Acgaucasica
Aerylhropoda

n'#ﬂ

A
A

4 Avaldehlrsuta

Bla A
; . Afluminea
Bib @ T Abudiea

Z Ahyroana
pr— - Arechinger

b Apagudocartalin

!

f

ledam

B2 B2a e Al

{ s A relingrvig
—— 1

v T 1

U H !

andlls o5 s S sl S puliiliny Slio bl UPGMA (1 8 55 -8 IS
Fig. 4. UPGMA-Phenogeram based on floral morphological characters of the studied species.


http://dx.doi.org/10.21859/acadpub.nbr.4.2.116
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.2.4.7
https://system.khu.ac.ir/nbr/article-1-2946-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1396.4.2.4.7 ]

[ DOI: 10.21859/acadpub.nbr.4.2.116 ]

125/1v0

Beygom Faghir ef al. Floral morphological characters of Alchemilla L.

A\ A condensa 5 A. amardica s Ol
S35 b 45 93 ceman A. surculosa s valdehirsuta
o2 5 S S iy A fluminea 5 A. kurdica
G 855 bef Ll Sl awlis (ol osdle s s
o ol bl (03,287 5 axsl 1) 03 5 53 oSS 4y ok
A. 5 A citring 58 55 Gllir ol 4538 Slalas s
A. surculosa s A. valdehirsuta ;s s caucasica

4 LbJ,e Clie (Khatamsaz, 1992) col ails 5,8
Slp s NS S 5 D3g)eS S Wb Jals S
S5 o3lizal 3550 5 e 05 m opl Gk S (ilulds 5 Lasis
1969; Juzepczuk, 1941; ol 8
JKes Usb ol s @k bl (Khatamsaz, 1992

)}léjzg;i.p&lhﬁjggﬁwb@‘_;hd;‘_;.u{a};g

(Frohner,

A. &8 5 A. valdehirsuta &8 55 jasis &), $3555
Olpe i oslewl (Juzepczuk, 1941) sedelmeyeriana
» s @il Sl s Al s JKas D3 plaesS S
Gy el e3g 530 S 03 Sl (ol olelis glauds
L A. rigida 5 A. sericata sas 8 S350 1,46 L5 (Jle
s A. amardica gss £ 3 (s S5 sl JKas plas cils
5 (S8 0 T s JKes 51 &2 1) A. condensa
KERY uﬂu CL.J) A. pectinoloba 5 A. microscopica
(Frohner, 1969; Khatamsaz, &us oSS (¢SS
Cow Olaw Ola 1 a8 5l Ol gode o 4z (1992
Sy cpalen dsb ol Sl Uik 5 S s
Slp Wl gl (s S5 5 (S oSS
sPCA w55 mls o JS 5b & dzes ba S S
b o 55 & e ik L) Sleer SuSS L CA
Ldd e lssed 53 (53, (el G468 glaey & 1S
Sols Kea (o 35 2 55 A 055 5 o a5
A S 05 8l g3 cpl g esde iyls &S S pslon
A. A. citrina A. gigantodus A. amardica sericata
(Frohner, 1969; ol eSS s & plicatissima
4 A. caucasica. A. erythropoda «Khatamsaz , 1992
A. rigida S\ e sla JS 5 1SS sla K3 351l e
A w )aeS S psmles pls Sl o Ao condensa

Alchemilla L. s J5 3, clis o) Sen g .88 oS

‘_;‘fr.n s J‘.’.J REP) A. hessii ‘_;Lhm; B2 ajjf j‘.’.) BE]

B2b «ls g5, 4. persica 5 A. retinervis slas £ 5B2a
(P JS8) il mes
-
Sliv o 3l Ol G ol 5 8 i, mbs
5 0355 SIS S L oy HaeS S (S 0nsa) pasilos
5ol (S8 Jols ) WS ulS amis 4 by e Slis
JKes T B3 s b 3 0395 13885 L 3 laeS S
Sl 5 (0355 1528 ST 03 JlaeS S 5 JKas Usb fals)
Aas g 1865 (stives 8 gl (ol 035 @) baar & by o
ol allan S e S (i oyl gl el Az
S F 03 el JKE LS o 05 80 4 o psln IS
(Hayirlioglu- <ol 45,5 515 eslizal 3550 3 Slidios
5L mb 6ol b Che oyl S 5T 31 .Ayaz, 2000)
Cdo Jjear G ol s «Frohner, 1966) col oS -\
Db o paslor dsb Comi i @55 s e
Gl S il e 53 o Sl age S o (aS S
5 (Frohner, 1969) Gl 1 1,6 53 Jte Ol sie 4 (ol ol
A. s A. persica 55 v Khatamsaz, 1992) ol | 4
3 FebsS pamilea cmils Bl o A retinervis 5 hessii
OB b o> dwlin ummad L do a4k LSS S
b e 0s S 15 ¥ 505 S Y S @ pusln g, S
3,50 65 o 55 S sl ddE Slid )3 i
L pssslon sl sl €58 01 56 53 ol 4857 )15 elin
A. pectinoloba « A. microscopica Js\3) s\ sls &S
paler gl sbs S5l (4. condensa 5 A. amardica
&S S edels 43 5 4. kurdica 5 A. fluminea) ¢S S sk
ol @l .Khatamsaz, 1992) sui lu>= (A. persica) s
5 Gol5 Do @) palan 0553 womio JS 55 UL oS
e 18 8 e 8 4 0T 035 )l 6578 Oln 5 Gls
Sy 5 SagamSt Dbl ol Cdo opl sk e
S lS 4 by 0 Slio Ol 5ol 530 b 8 (65l
Olse & (b Sliios i 3 6T 035 SIS S Olje 5 S5

ol 3 e (gl ol 4 515 3liul 5y 50 _eaiels Slies


http://dx.doi.org/10.21859/acadpub.nbr.4.2.116
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.2.4.7
https://system.khu.ac.ir/nbr/article-1-2946-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1396.4.2.4.7 ]

[ DOI: 10.21859/acadpub.nbr.4.2.116 ]

126/\v$

Nova Biologica Reperta 4 (2): 116-127 (2017)

ali.&;‘b‘_g;jarﬁ‘)bjhﬁ-\.ncjwa-\ija;f})‘dlfw}:
S s b K Slidos e po OLKas 5 (TUH) 0l
u_al:? Sd s Olsyl 3 Hlesl ys ool (TARD uus8

REFERENCES

Asker, S. E., and Jerling, L. 1992. Apomixis in Plants. —
CRC Press. Boca Raton, Florida.

Bradshaw, MLE. 1962. The distribution and status of five
species of the Alchemilla vulgaris L. aggregate in
Upper Teesdale. — J. Ecol. 50: 681-707.

Buser, R. 1892. Nouvelle classification du genre Alch-
emilla. Bull. — Soc. Bot. Lyon sér. 2: 34-35.

Gehrke, B., Briuchler, C., Romoleroux, K., Lundberg,
M., Heubl, G. and Eriksson, T. 2008. Molecular
phylogenetics of Alchemilla, Aphanes and Lachemilla
(Rosaceae) inferred from plastid and nuclear intron
and spacer DNA sequences, with comments on gene-
ric classification. — Mol. Phylogenet. Evol. 47: 1030-
1044.

Czapik, R. 1996. Problems of apomictic reproduction
in the families Compositae and Rosaceae. — Folia
Geobot. Phytotaxon. 31: 381-387.

Davis, P.H. 1972. Flora of Turkey and the east Aege-
an Islands. Ed. — Edinburgh University Press.
Edinburgh. 4:41-68.

Frohner, S.E. 1990. Alchemilla. In: Scholz, H., Conert,
H.J., Jkger, E.J., Kadereit, J.W., Schultze-Motel, W.,
Wagenitz, G., Weber, H.E. (Eds.), Hegi: Illustrierte
Flora von Mitteleuropa. — Verlag Paul Parey. 4: 13-
242. Berlin, Germany.

Frohner, S. 1995. Alchemilla L. In: Illustrierte Flora von
Mitteleuropa (Ed. Hegi, G) vol. 4. — Blackwell
Wissenschafts-Verlag, Berlin-Wien.

Frohner, S. 1969. Potentilla (Rosaceae). — Flora Iranica
(ed. Rechinger, K.H.). 66: 78-114.

Gehrke, B., Briuchler, C., Romoleroux, K., Lundberg,
M., Heubl, G. And Eriksson, T. 2008. Molecular ph-
ylogenetics of Alchemilla, Aphanes and Lachemilla
(Rosaceae) inferred from plastid and nuclear intron
and spacer DNA sequences, with comments on gene-
ric classification. — Mol. Phylogenet. Evol. 47: 1030-
1044.

Hayirlioglu-Ayaz, S. 2000. Alchemilla L. In: Flora of
Turkeyand the East Aegean Islands. (Ed.): A. Giiner,
N. Ozhatay, T. Ekim, K.H.C. Baser. — Edinburgh Un-
iversity Press, Edinburgh, Vol. 11 pp. 103-114.

Hayirlioglu-Ayaz, S. and Inceer, H. 2009. Three new
Alchemilla L. (Rosaceae) records from Turkey. —
Pak. J. Bot. 41: 2093-2096.

Horandl, E. 2004. Comparative analysis of genetic dive-
rgence among sexual ancestors of apomictic comple-
xes using isozyme data. — Int. J. Plant Sci. 165: 615-
622.

Izmailow, R. 1981. Karyological studies in species
ofdlchemilla L. from the series Calycinae Buser

VYP-VYY Y B)LQ-:J F als Sy f’?l‘ T &5[_& assl

b= o A. gigantodus 5 A. citrina 8 55 4 sericata
“ ooyl 5SS (sla a5 (e Bl 0-Y ) plis|
o B a}; s el RS e di;_:j col..ifj sla
el g lagdues, 53 Sl 61\.&4.2; Julis
L plels gae o5 oSS Opb pala 03400
sba & w opl s (Frohner,1966; Khatamsaz, 1992)
Ity osls s 4 A retinervis 5 A. persica
s A. pesudocatalonica A. kurdica s ¢ szl 51 5ol S
B Dslame o S S O polen 05 g1l LA. rechingeri
SSE 4 ol PCA) (oode o amss s 31> 5l 3
A A surculosa sl ba S 3l S T e Sels”
A. pe- A. meloncholica A. amardica valdehirsuta
A. micr- A. sericata A. plicatissima «tinoloba
i S Ld S s As e 4. fluminea s oscopica
A. . retinervis 5 A. persica) oG5> ¢SS slaes 5
-aw « (A. hyrcana, A. hessiis A. gigantodus ; citrina
A. ¢A. condensa, A. rigida A. sedelmeyeriana)
A. ‘A. farinosa 5 A. erythropoda «aucasica

(A. pseudocartalanica 5 A. kurdica aechingeri
s a5 51 S latimer ooy o sl LS5
b3 e s 4 5SS Glaasls (655 ¢ Jitus 5 sb 4 canlllas
CA o 8,5 Lot 55 053 2535 Sba S L ol o
sls S5 058

G

» B Slais, Slio sl Ol G ol s
~o bl b S Sl s gl i85 Alchemilla o
2 s, Slie Ko Lol 1) 6T Ol 5 S
o3lial 3550 (65 5 (6 ctidn)) Soo g guS b il - shas
a8 o Lty (Guiss opl gade o glaasl Lals i3
K 3 g ge slagguesy illae 3L 55db 1) 03 ]
s 5 ool adlfe Jdou 95 3 eslitul 3550 Sldo L Lisls
Ly, 8 Jojs i b & 5l pan JolS glelis Esl
il gen S 87 (slae s B bl b S5 slas S

Sl Sl


http://dx.doi.org/10.21859/acadpub.nbr.4.2.116
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.2.4.7
https://system.khu.ac.ir/nbr/article-1-2946-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1396.4.2.4.7 ]

[ DOI: 10.21859/acadpub.nbr.4.2.116 ]

127/vvy

Beygom Faghir ef al. Floral morphological characters of Alchemilla L.

(Section  Brevicuulon Rothm.). — Acta Biol.
Cracoviensia Ser. Bot. 23: 117-130.

Juzepczuk, S.W. 1941. Alchemilla L. In: Flora U.S.S.R.
(Ed): V.L. Komarov, Izd. Akad. Nauk. S.S.S.R.,,
Moskva. — Leningrad. 13: 289-410.

Kalheber, H. 1994. The genus Alchemilla L. (Rosaceae)
in the Turkish vilayet Rize (Northeastem Anatolia)
with som remarks on distribution of the genus in ot-
her parts of Northen Anatolia Sendtnera 2: 389-430.

Khatamsaz, M. 1992. Flora of Iran. — Rosaceae.
Research Institute of Forests and Rangeland. 6: 88-
140.

Kurtto, A., Frohner S.E. and Lampinen, R. 2007. Atlas
florae Europaeae. Distribution of vascular plants in
Europe. 14. Rosaceae (Alchemillaand Aphanes). —
The Committee for Mappingthe Flora of Europe and
Societas Biologica Fennica Vanamo, Helsinki, 23-
169.

Linnaeus, C. 1753. Aphanes arvensis. Sp. P1. Stockholm
2. 123. — Acad. Handl. 51: 15-18.

Notov, A.A. and Kusnetzova, T.V. 2004. Architectural
units, axiality and their taxonomic implications in
Alchemillinae. — Wulfenia 11: 85-130.

Pawlowski, B. and Walter, S.M. 1972. Alchemilla L. In:
Flora of Turkey and the East Aegeanlslands. (Ed.):
P.H. Davis. — Edinburgh University Press. Vol. 4.
Edinburgh.

Sepp, S. and Paal, J. 1998 Taxonomic continuum of Al-
chemilla (Rosaceae) in Estonia. — Nord. J. Bot. 18:
519-535.

Sepp, S. and Paal, J. 2001. Patterns and relationships be-
tween and within the sections Alchemilla and
Ultravulgares of the genus Alchemilla (Rosaceae) in
Estonia. — Nord. J. Bot. 21: 561-571.

Sejak, J. 2008. Notes on Potentilla XXI. A new division
of the tribe Potentilleaec (Rosaceae) and notes on ge-
neric delimitations. — Bot. Jahrb. Syst. Pflanzenge-
sch. Pflanzengeogr. 127: 349-358.

kK ksksk

How to cite this article:

Alchemilla L. s J5 3, clis o) Sen g .88 oS

Faghir, M.B., Ahmadi Gorji, A. and Heydari, M. 2017.
Diversity in floral morphological characters of the genus
Alchemilla L. (Rosaceae) from Iran and its taxonomic
significance. — Nova Biologica Rep. 4: 116-127.

Sy, Slhe ps5 NTAP LR (Sa> 9.8 (=385 Bl Lo (b
Coeal 5 Olpl 5 (O w8 55 Alchemilla L. o 8§ olis

MNPV oo )3 opp slaasl — 0T (a5 586



http://dx.doi.org/10.21859/acadpub.nbr.4.2.116
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.2.4.7
https://system.khu.ac.ir/nbr/article-1-2946-en.html
http://www.tcpdf.org

