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Summary

Carex, the largest genus of Cyperaceae family in the world and Iran, includes four subgenera, of which the subgenus Carex with
68 species in Flora Iranica area and 44 species in Iran is the largest subgenus. Due to morphological similarities between species, this
genus is composed of several complex groups. The reproductive structures (inflorescence and flower) in this genus, especially utricle and
nut, are of special importance for the identification and delimitation of species. In this research, the utricle characters among Carex
species in Iran have been studied. In order to evaluate the morphological and micromorphological characters, herbarium samples were
used and the obtained data were analyzed using PAST software Ver. 3.14. Utricle shape (general and transverse view), winged or
wingless margin, wall material, the presence of veins and its number, the presence of hair and beak (shape and length) were more
important than other characters. Identification key was prepared based on morphological characters for subgenus Carex in Iran. The
morphological traits of utricle were useful only at the species level but were not effective at the section level and also the
micromorphological traits were not effective at either the species level or the cluster level. Also, cluster analysis based on utricle
morphological data did not confirm the conventional classifications of sections in the Flora Iranica and the Flora of Iran, but showed
more agreement with phylogenetic results.
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Table 1. Specifications of the studied species

Section Taxon Locality Herbarium No.
Acrocystis C. tomentosa L. E. Azarbaijan province: Arasbaran, Asheghlou, 2 km Kalaleh-Sofla, IRAN-53895
1230 m
Atratae C. caucasica Stev. E. Azarbaijan province: Arasharan protected region: Kalan, Barazeh- HSBU-83972
Tchay, 1750-2500 m
C. medwedewii Leskov W. Azarbaijan province: Orumieh, Dizaj, Kisian, Buz-e Sinamt., 2910 m IRAN-58486
C. melanantha C.A.Mey. Mazandaran province: Baladeh road, Kalak-e Olia, N. slope of Azadkuh mt. TARI-107001
C. popovii ssp. brunneola Tehran province: Tochal, 2500-2600 m IRAN-43411
(Kukkonen) Amini Rad
C. popovii ssp. popovii Khorasan province: Mashhad, N. slopes of Binaloud, above Zoshk TARI-48846
village, 2100-3000 m
Aulocystis C. tristis M.Bieb. W. Azerbaijan province: Khoy, Pasak, Hesar Badalan to Avrin, 2790 m IRAN-60826
Capillares C. capillaris L. E. Azerbaijan province: Arasharan area, Doghroon mt., 2600 m IRAN-37235
Carex C. acutiformis Ehrh. E. Azerbaijan province: Inter Tabriz and Marand, Yam HSBU-73467
C. hirta L. E. Azerbaijan province: 15 km Keleibar to Khodafarin, Govar, IRAN-38676
1500 m
C. melanostachya M.B. ex E. Azerbaijan province: Ahar to Horand, Majid-abad, Kandeh, Halilu, IRAN-71291
Willd. Chaman-Gol mt., 2400-2943 m
C. pamirica (O.Fedtsch.) O. &  Gilan province: Lowshan, KelishomVillage, Holoshkuh area IRAN-47638
B.Fedtsch. ex B.Fedtsch.
C. pseudocyperus L. Gilan province: Langeroud, Chamkhaleh, Talab Amirkelayeh IRAN-35553
C. riparia Curtis Gilan province: 5 km Rasht-Tehran road, Agriculture Research Centre  IRAN-71100
C. rostrata Stokes Ardebil province: Meshkin-shahr, Qotur Sou, Shabil, 2650 m IRAN-50604

Ceratocystis

Fulvellae

Glandestinae

Glaucae

Hallerianae

Lamprochlanae
Mitratae

Phacocystis

Paniceae

Porocystis
Rhynchocystis

C. songorica Kar. & Kir.

C. cilicica Boiss.

C. demissa ssp. iranica
Kukkonen

C.flava L.

C. serotina ssp. philocrena
(V.Krecz.) Kukkonen

. diluta M.Bieb.

. distans L.

o0

. extensa Good.

. digitata L.

. humilis Leysser

. pediformis C.A.Mey.

. flacca Schreber ssp.
erythrostachys (Hoppe) Holub
C. halleriana Asso

OO0 0O

C. supina Willd. ex Wahlenb.
C. liparocarpos Gaudin

C. depressa ssp. transsilvanica
(Schur) Egor.

C.acuta L.

C. elata All. ssp. elata

C. kurdica Kiik.

C. orbicularis ssp. kotschyana
(Boiss. & Hohen.) Kukkonen
C. panicea L.

C. pallescens L.
C. pendula Huds.

Bakhtiari

Kordestan province:

province: Between

Tchaghakhor

Ghandoman

Tehran province: Tochal, 2500-2600 m

Lorestan province: Doroud, Gahar lake

& Ardal,

E. Azerbaijan province: Inter Tabriz and Marand, Yam

Esfahan province: Sohran, weeds around wheat field

province: Between

Tchaghakhor

1750 m

Tehran province: Darakeh toward Tuchal mt.
Bakhtiari

Ghandoman

Gilan province: 2 km S. Lahidjan, around Sustan

Gilan province: Asalem to Khalkal, near Kerman from Larzare, 1950 m
Mazandaran province: Alasht, Asb-e Khoni, EI-Tamer mt., 2900-3400 m
Golestan province: Gorgan, Golestan National Park, Ghoush-Tcheshme

E. Azerbaijan province: Kaleibar, Ghaleh Dareh-si

Gilan province: 2 km S. Lahidjan, around Sustan
Mazandaran province: Ramsar, Siahkalerud to Javaherdasht, 1400-1700 m

& Ardal,

W. Azerbaijan province: Bazargan, Boralan, 1900 m
E. Azerbaijan province: Kalibar, Ghaleh Dareh-si, 1620-1795 m
Golestan province: Gorgan, Ziarat,1400 m

Kurdestan province: 18-20 km from Marivan to Paveh
Semnan province: Shahrud, Shahkuh-e Olia, 2800-3250 m

Talab-e-

Talab-e-

Gilan province: Langeroud, Chamkhaleh, Hassanabekandeh village

N. Sanandaj, 15 km after Sarab Ghamish,

Spain: Huelva province: Donana National Park, La Rocina stream, 10 m

Kordestan province: 51 km from Saqqgez to Divandarre, Tilko, 2080 m

HSBU-862012

HSBU-72330

IRAN-43445

IRAN-37231
HSBU-862557

HSBU-821047
HSBU-862011

IRAN-38684

HSBU-76912
IRAN-68364
IRAN-66044
HSBU-85185

IRAN-71297

IRAN-50607
IRAN-71296
IRAN-39109

IRAN-37216
5PJM07 & L.
Reina

IRAN-43620
IRAN-71306

IRAN-54780

HSBU-76915
IRAN-57370
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Table 1 (contd) (205 Y oo
Secalinae C. secalina Willd. ex Wehlenb. Kohkilouyeh province: Yasuj to Kakan, Ab-Nahr, 2400-2500 m IRAN-41587
C. hordeistichos Vill. W. Azarbaijan province: 12 km to Makou, 1020 m IRAN-41627
Setigerae C. grioletii Roem. Golestan province: Kordkuy, Park Jangali IRAN-41636
Strigosae C. strigosa Huds. Mazandaran province: Nowshahr, Kheiroud Kenar forest IRAN-57392
C. sylvatica Huds. Mazandaran province: Chamestan, Vaz forest IRAN-48952
Ventricosae C. depauperata Curtis ex With. Golestan province: Park-e Melli Golestan, around water fall IRAN-53842
C. michelii Host E. Azerbaijan province: Khodafarin, Serahi-ye Balan to Kalaleh Olia, IRAN-35603
1650 m
Leucoglochin  C. microglochin Wahlenb. Semnan province: Shahroud, Tash, Shahvar mt. IRAN-43412
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Fig. 1. UPGMA dendrogram based on morphological characters of utricle in studied species.
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Al. C. acuta, A2. C. acutiformis, A3. C. capillaris, A4. C. caucasica, A5. C. cilicica, A6. C. demissa ssp. iranica,
AT. C. depauperata, A8. C. depressa ssp. transsilvanica, A9. C. digitata, A10. C. diluta, A11. C. distans, A12. C. elata
ssp. elata, Al13. C. extensa, Al4. C. flacca ssp. erythrostachys, Al5. C. flava, Al6. C. grioletii, A17. C. halleriana,
Al8. C. hirta, A19. C. hordeistichos, A20. C. humilis, A21. C. kurdica.
Fig. 2. Stereo microscope images of utricles of 45 Iranian Carex subgenus Carex (Bar = 1 mm).
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A22. C. liparocarpos, A23. C. medwedewii, A24. C. melenantha, A25. C. melanostachya, A26. C. michelii,
A27. C. orbicularis ssp. kotschyana, A28. C. pallescens, A29. C. pamirica, A30. C. panicea, A31. C. pediformis,
A32. C. pendula, A33. C. popovii ssp. brunneola, A34. C. popovii ssp. popovii, A35. C. pseudocyperus,
A36. C. riparia, A37. C. rostrata, A38. C. secalina, A39. C. serotina ssp. philocrena, A40. C. songorica,
A41. C. strigosa, A42. C. supina, A43. C. sylvatica, Ad4. C. tomentosa, A45. C. tristis.

Fig. 2. (contd). Stereo microscope images of utricles of 45 Iranian Carex subgenus Carex (Bar = 1 mm).
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Al. C. acutiformis, A2. C. hirta, A3. C. melanostachya, A4. C. pamirica, A5. C. pseudocyperus, A6. C. riparia,
AT. C. rostrata, A8. C. songorica, A9. C. pendula, A10. C. capillaris, Al1l. C. strigosa, Al2. C. sylvatica,
Al3. C. flacca, Al4. C. panicea, Al5. C. depauperata, A16. C. michelii, A17. C. hordeistichos, A18. C. secalina,
Al19. C. diluta, A20. C. distans, A21.

Fig. 3. Electronic microscope (SEM) images of utricle of 42 Iranian Carex subgenus Carex (Bar =1 mm).
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A22. C. cilicica, A23. C. demissa, A24. C. flava, A25. C. serotina, A26. C. pallescens, A27. C. halleriana,
A28. C. digitata, A29. C. humilis, A30. C. grioletii, A31. C. tomentosa, A32. C. depressa, A33. C. supina,
A34. C. liparocarpos, A35. C. caucasica, A36. C. decaulescens, A37. C. medwedewii, A38. C. acuta, A39. C. kurdica,
A40. C. orbicularis, A41. C. divulsa, A42. C. microglochin.

Fig. 3. (contd). Electronic microscope (SEM) images of utricle of 42 Iranian Carex subgenus Carex (Bar = 1 mm).
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