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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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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.
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