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Species Locality Collector and  Altitude (m) Date
voucher no.
subgenus Geranium
sect. Geranium
G. rotundifolium Hamedan province, Tuyserkan, ~ Ghahremani, - -
Khangormoz protected area Khosravi &
Torkashvand
8028
G. rotundifolium Khuzestan province, Ahvaz, Zargan Nemati 2028 - 2007.05.11
village
G. rotundifolium Zanjan province, Qeydar Ranjbar & - 2018
Khalvati 41735
G. rotundifolium Fars province, Noorabad Ranjbar 31645 950 2012.04.25
G. collinum West Azerbaijan Province, Urmia, 10  Ranjbar 15951 1650 2007.07.04
km to Oshnoyeh, after Sangar
G. collinum Mazandaran province, Baladeh, Noor to  Ranjbar 42016 - 2018
Amol, 80 km to Amol
sect. Dissecta
G.dissectum Lorestan province, Ashtar to Khammam  Nazari 20067 - 2007.05.18
village
G. dissectum Kermanshah province, Harsin Kordi 16957 - 2007.05.05
G. dissectum Hamedan province, Nahavand, Sarab  Karamali 20249 - 2007.05.28
Gamasiab
G. dissectum Kurdistan province, Sanandaj Khademi 20893 - -
sect. Tuberosa
G. persicum Esfahan Province, Golpayegan Afzali 14137 - 2006.04.05
G. persicum Hamedan province, Nahavand, Sarab Karamali 20078 - 2007.04.28
Gyan
G. persicum Hamedan province Ranjbar 32952 - -
G. persicum Hamedan province Ranjbar 32951 - -
G. persicum Hamedan province Ranjbar 17271 - -
G. persicum Hamedan province, Gol Tappeh village Asadi, Sheikhi & - -
Aravand 20384
G. persicum Hamedan province, Bahar, Vanian Ranjbar 20501 - -
village
G. persicum Hamedan province, Bahar, Zagheh Ranjbar 20460 - -
village
G. persicum Hamedan province Ranjbar 20350 - -
G. persicum West Azarbaijan province, Salmas to  Ranjbar 25895 2450 2011.05.20
Khoy, Ali Bolagh village
G. persicum Zanjan province Asadi, Sheikhi & - -
Aravand 20924
G. persicum Hamedan province Farokhpoor - 2007.05.10
16994
G. persicum Hamedan province Ranjbar 28470 - -
G. persicum Hamedan province, Heydareh village Fakhrayi 17079 - 14.04.2007
G. persicum Hamedan province Ranjbar 28442 - -
G. persicum Hamedan province, Hamekasi village Mosayi & Yosefi - 2006.04.28
28360
G. persicum Hamedan province, Hamekasi village Mosayi & Yosefi - 2006.05.20
17345
G. persicum Hamedan province, Imamzadeh Kooh Ranjbar 28089 - -
G. persicum Hamedan province, Alvand mountain Ranjbar 17165 - -
G. persicum Hamedan province, Razan, Karafs Ranjbar 28320 - -
village
G. persicum Hamedan province, Tuyserkan, ~ Ghahremani, - -
Khangormoz protected area Khosravi &
Torkashvand
8202
G. persicum Hamedan province, Kabudrahang Ranjbar 28319 - -
G. persicum Hamedan province Ranjbar 8351 - -
G. stepporum Zanjan procince,Tashvir to Zanjan, 65 Ranjbar 18677 1287 2009.04.30
km to Zanjan, Aras Gangan
G. stepporum Hamedan province, Abbas Abad Ranjbar 20374 - 2007.06.07
G. stepporum Chaharmahal and Bakhtiari Province , Ranjbar 23790 2144 2011.04.27
Gandman to Yasuj, Cheshmeh Ali area
G. stepporum Hamedan province Anmirinia 20767 - 2007.05.11
G. stepporum Hamedan province, Nahavand, Sarab Karamali 16927 - 2007.04.27
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Gyan

G. stepporum Hamedan province Ranjbar 17348 - -

G. stepporum West Azarbaijan province, Khoi to Ranjbar 26117 1890 2011.05.21
Chaldoran, Khezerloo village

G. stepporum Hamedan province, Asadabad, Dibaj Ranjbar 17320 - -

village

G. stepporum Hamedan province, Nahavand, Shaban  Ranjbar 20330 - -
village

G. stepporum Hamedan, Nahavand,Shaban village Ranjbar 20027 - -

G. stepporum West Azarbaijan province, Mavana to  Ranjbar 25863 1670 2011.05.19
Salmas

G. stepporum Hamedan province, Ekbatan Dam Ranjbar 32835 1800 -

G. tuberosum Kurdistan ~ Province, 20 km to Ranjbar18347 1872 2009.05.06
Bijar,Takab road (Salavat Abad)

G. tuberosum Kurdistan Province, Srishabad to Bijar, Ranjbar 16022 1705 2008.05.01
30 km after Srishabad

G .tuberosum Kamyaran to Sanandaj, 5 km after Ranjbar 16204 1503 2008.05.01
Kamyaran

G. tuberosum Yasuj to Shiraz, beginning Shiraz road, Ranjbar 22248 2000 2010.04.06
135 km to Shiraz

G. tuberosum West  Azerbaijjan  province, the Ranjbar 26740 1415 2011.05.22
mountains around Bazargan

G. tuberosum Hamedan to sanandaj, 50 km to Ranjbar 18553 1730 2009.05.07
Sanandaj

G. tuberosum Qeydar to Zanjan, 55 km to Zakjan,10  Ranjbar 16881 2100 2007.05.25

km to Soltanieh
G. tuberosum Sanandaj province Fatahi Javid - -
20263
G. tuberosum First village after Srishabad to Sanandaj Ranjbar 15992 - 2007.05.07
G. tuberosum Sanandaj province Fatahi  Javid 1989.05.11
20203

G. tuberosum Shahr e Kord province, West Mirabad Ahmadi 20080 - 2007.05.31

G. tuberosum Hamedan Province, Hamekasi village Ranjbar 16076 2035 2008.05.07

G. tuberosum Kermanshah Province, After Tazehabad Ranjbar 18186 1281 2009.04.16

G. tuberosum Hamedan, 18 km to Razan Ranjbar 38974 - 2015

G. tuberosum Hamedan province, Mahnian to Avaj Ranjbar 19045 2062 2009.12.05

G. tuberosum Hamedan province Soltani 18170 - 2009

G. tuberosum Hamedan province, Qahvand Ranjbar 19840 - -

G. tuberosum Ahvaz province, Zargan village Nemati 20825 - 2007.05.11

G. tuberosum Kurdestan province, Dehgolan Ranjbar 20176 - 2008.04.09

subgenus Robertium

sect. Batrachioides

G. pusillum Mazandaran province Jahanian 10080 - -

G. pyreniacum Razavi Khorasan Province, Kalat to Ranjbar 40745 1182 -
Mashhad, 65 km to Mashhad

sect. Lucida

G. lucidum Hamedan province Ranjbar 32744 - 2012.03.24

sect. Ruberta

G. robertianum Ardabil province, Khalkhal to Ardabil Ranjbar 34582 - 2013.06.21
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Geranium os o wlis Couy adlas 53 ol ) gla S5s =Y Jsd

No. characters

No. characters

No. characters

No. characters

17. Cauline leaf segment

33. Stem hair length

34. Stem hair type

35. Basal petiole hair density
36. Basal petiole hair length
37. Basal leaf hair density in
adaxial surface

38. Basal leaf hair density in

49. Sepal hair shape

50. Stamen hair length
51. Stamen hair type
52. Mericarp hair length

53. Rostrum hair length

54. Rostrum hair density

1. Plant height
shape
2. Type of root 18. Bract length
3. Number of gland 19. Bract shape
4. Gland diameter 20. Pedicle length
5. Stipule length 21. Lower peduncle length
6. Stipule width 22. Upper peduncle length
7. Stipule form 23. Calyx length
8. Petiole length of basal leaf | 24. Calyx width
9. Number of basal leaf 25. Calyx shape
10. Basal leaf width 26. Calyx apex length
11. Basal leaf shape 27. Petal length
12. Number of basal leaf

28. Petal shape
segment

13. Basal leaf segment shape | 29.
14. Petiole length of cauline

Mericarp length
30. Rostrum length

leaf

15. Cauline leaf shape 31. Style length

16. Number of cauline leaf 32. Stem hair density
segment

abaxial surface

39
40
in
41
in
42
43

44
45
46
47
48

. Basal leaf hair length 55.
. Cauline leaf hair density
adaxial surface

. Cauline leaf hair density
abaxial surface

. Cauline leaf hair length 58.
. Bract hair density

Mericarp hair density
56. Mericarp hair type

57. Mericarp ornamentation

Style hair density

. Bract hair length

. Peduncle hair density
. Peduncle hair length
. Peduncle hair type

. Pedicle hair shape
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sk Uik Sl o2 AeS b G. dissectum (16957) 4
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Geranium os . axdlas 3,50 slati S 03 5 glakils gla S5 s Il glas + - Klo =¥ s

Species P (um) E (um) A@m) M (um) L (um) D(um)  ED(um)  P/E (um) ';3';;2
pus080 63.5+0.02 66.1+0.03 50+0.02 52+0.01 15.6+£0.01 5+0.00 5.4+0.01 0.95+0.01 spheroid
luc744 65.8+0.02 70.2+0.03 45+0.02 47+0.06 21.4+0.01 5.6+0.01 7+0.01 0.93+0.00 elliptic
col951 100+0.02 103+0.04 67+0.02 65.3+£0.03 32.6+0.02 9.5+0.04 10.6+0.01 0.96+0.00 spheroid
pyr745 75.8+0.07 83.54+0.06 57.6+£0.03  58+0.05 20.4+0.07 6.6+£0.01 6.4+0.01 0.9+0.01 elliptic
ste677 80.840.03 83+0.03 59.4+0.05 59.6+0.04 27.240.04 5.8+0.01 7+0.01 0.97+0.00 spheroid
rot028 73.2+0.07 81.2+0.06 55+0.04 62.5+0.06 22.540.07 4.5+0.01 6.5+0.00 0.98+0.00 spheroid
per952 79.4+0.08 97+0.06 70+0.00 73+0.00 26.6+0.04 6.6+£0.01 8+0.02 0.96+0.01 elliptic
rob582 62.5+0.01 65.5+0.01 40+0.04 37.5+£0.01 20+0.01 5+0.01 5.5+0.01 0.94+0.00 elliptic
tub263 95.5+0.02 97.8+0.01 67.8+0.03  69.8+0.03 41+0.06 6.8+0.01 9.6+0.01 0.97+0.00 spheroid
dis957 61.8+0.04 62.7+0.05 37+0.02 40+0.04 20+0.05 5+0.01 54+0.00 0.98+0.01 spheroid
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Cross No. of No. of No.of  Number Cavit
Taxa section collenchyma  parenchyma fibr of Trichome in m)]/ Crystal
layer layer layer  vascular p
G. - ovate 1-2 2-4 2.4 7.8 non- ) .
pyrenaicum glandular
non-
G. collinum foursquare 1-3 4-6 3-6 5-6 glaralg:jxlar 4 +
glandular
G. lucidum irregular 1-2 2-3 2-4 5.6 non- N +
glandular
non-
G. pusillum +eircular 12 25 25 6-7 glagsglar _ n
glandular
G. dissectum +circular 1-2 3-5 23 6-7 non- L .
glandular
%bertianum irregular 1-2 1-4 1-4 6-7 glandular - +
i non-
G. persicum pentagular 1 2-4 4.5 5-6 clandular _ -
G. .
rotundifolium  tigular 1-2 2-4 2-4 5-6 glandular - +
1 non-
G. stepporum circular 1-2 4-6 4-6 5-6 elandular : n
non-
G. tuberosum ovate 1-2 1-6 2-5 79 gla:ﬁ;lar ) .

glandular
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Morphological, palynological and anatomical study of Geranium
L. genus (Geraniaceae) in Iran

Hajmoradi F.**, Hajmoradi M}, Ranjbar M.?, Hajmoradi Z.* and Baghaeifar Z.!

! Dept. of Biology, Payame-Noor University, Tehran, I.R. of Iran
2 Dept. of Biology, Herbarium division, Bu-Ali Sina University, Hamedan, I.R. of Iran
Abstract

Geranium L., with about 423 species, is one of the most important genera of the
Geraniaceae. In this study, about 67 populations of 10 species of Geranium in Iran were
studied in terms of morphology, palynology and anatomy. Data from morphological and
pollen studies were analyzed by MVSP 3.1 software. For morphological studies, a total
of 58 quantitative and qualitative characteristics were studied in different populations of
each species. Pollen samples from each species were examined by light microscopy. For
anatomical study, 8 traits were studied in pedicel of different species of Geranium. The
studied species were divided into seven groups based on morphological data analysis
and three groups based on palynological data analysis. The results of the three types of
morphological, palynological and anatomical data showed that in studied species of
Geranium, the value of data was different in separating the species. In some species the
morphological data and in some others, pollen or anatomical data were effective.

Key words: Acetolysis, MVSP analysis, optical microscope, pedicel, pollen grain



