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Table 1. Species of the genus Festuca collected from different sites

By <55 ailas
Code Specie Region
Gl F.ovina Gorgan-10502
G2 F.ovina 1049
G3 F.ovina Khorram Abad-2213
G4 F.ovina Kordestan-1779
G5 F.ovina Hosein Abad-10501
G6 F.ovina Mianeh-10042
G7 F.ovina Gholestan-1596
G8 F.ovina 280-zanjan
G9 F.ovina Karaj-10477
G10 F.rubra U.S.A-1598
Gl1 F.arundinacea Netherland-1610
G12 F.arundinacea Ireland-DOVY
G13 F.arundinacea FAO-1346
Gl4 F.arundinacea Holland-1768
G15 F.arundinacea 4363
G16 F.rubra U.S.A-1597
G17 F.rubra Holland-1771
G18 F.arundinacea 4385
G19 F.arundinacea Australia-1414
G20 F.arundinacea 4369
G21 F.arundinacea 4386
G22 F.arundinacea Ireland-A2210
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Figure 1. Seed protein banding electrophoresis pattern in three species of Festuca genus
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Figure 2. Banding pattern in all species
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Table 2. Number, relative mobility and molecular weight of observed bands

L s S (05 5S) I35 055
Band Relative migration distance Molecular weight (kDa)
1 0.07 245.47
2 0.23 169.82
3 0.27 154.88
4 0.29 147.91
5 0.31 141.25
6 0.33 134.89
7 0.37 123.02
8 0.47 97.72
9 0.49 93.32
10 0.51 89.12
11 0.53 85.11
12 0.56 75.85
13 0.58 46.45
14 0.60 72.44
15 0.64 66.06
16 0.70 57.54
17 0.74 52.48
18 0.76 50.11
19 0.78 47.86
20 0.80 45.70
21 0.86 39.81
22 0.88 38.01
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pattern
e T . . e e ool Loy
u\ﬁdu RO RS ub{ft}w ul,«.gja_').:.(.‘l?a 03 e byl
S.0.V df SS MS Estimated variance Perceptage of
variance
e O 2 19.146 9.573 0.961 23
Among populations
e 0303 19 50.944 3.155 3.155 77
Within populations
s 21 79.091 4116 100

Total
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Table 4. Genetic diversity indices in the Festuca species

Comor Polymorphism  No. No.bands No private
Population N Na Ne I He uHe loci%  of bands freq >5%) bands
F.ovina 9 177 1436 0426 0.275 0.292 83.36 20 20 2
F.arundinacea 10 1545 1373 035 0229 0.241 72.73 18 18 0

F.rubra 3 0.409 1.019 0.022 0.014 0.016 4.55 8 8 0

Polymorphism teaimouas JUasl 3550 558055 20 asls UHE GUasl sy pe 555055 20 HE e DT slass :NE coslize JT 5105 N2
No private az,s 05l i Slslb L sl slas :NO bands freq «oslize Lol slaxs :NO bands ¢, 50 L 0 4o ,5 0CI%

05l el ol ¢ olatl ladil slias Bbands

Na: No. of different alleles; Ne: No. of effective alleles; He: Expected heterozygosity; uHe: Unbiased expected
heterozygosity; No bands: No. of different bands; No bands freq: No. of different bands with a frequency >= 5%;
No private bands: NO of bands unique to a single population; I: Shannon's information index
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Figure 3. Cluster analysis by UPGMA method for 22 populations of three species of Festuca (F.arundinacea,
F.rubra and F.ovina) by UPGMA method
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Table 5. Jaccard similarity coefficients between genotypes of Festuca

RRSRT
éenotype Gl G2 G3 G4 G5 G6 G7 G8 (9 GI10 G11 Gl12 G13 Gl4 G15 G16 G17 G18 G19 G20 G21 G22

code

Gl 1

G2 063 1

G3 069 053 1

G4 072 07061 1

G5 050062031055 1

G6 050033042 041 044 1

G7 0.25 0.280.15 026 036 02 1

G8 01802101 02 027 013 09 1

G9 0.50 058053 042 045 058 031 025 1

G10 042 05046 035 036 05 025 026 09 1

Gl1 053 063057 046 05 05 033 026 09 018 1

Gl12 041 066046 045 033 015 03 023 05 041 054 1

G13 035054 04 038 0.27 013 046 038 042 035 046 077 1

Gl4 028 045033 03 0.8 006 038 041 035 0.38 0.38 066 088 1

Gl5 026 041031 028 0.16 006 046 05 033 035 035 06 08 088 1

G16 033 038037 026 015 0.12 042 046 04 042 042 054 072 08 09 1

G17 035031038 029 02 023 064 057 041 035 043 042 057 05 057 064 1

G18 028033025 03 044 06 038 03 058 05 05 025 03 023 021 02 023 1

G19 041 066046 045 033 015 03 023 05 041 054 1 077 066 06 054 042 025 1

G20 021025018 023 02 007 054 06 02 021 021 04 06 066 077 07 042 025 04 1

G21 021025018 023 02 007 054 06 02 021 04 06 066 077 077 07 042 025 04 1 1

G22 028033025 03 03 014 063 054 026 02 028 05 07 06 07 063 05 033 05 087 087 1
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Abstract

Festuca is one of the largest genera of the grass family, which has more than 600 species with different
ploidy levels. The aim of this study was to estimate the genetic diversity within 22 populations of three
species of Festuca (Festuca arundinacea, F.rubra and F.ovina) using a seed storage protein electrophoresis
pattern. These species showed a significant variation in the number of protein bands from 5-13. The highest
number of bands was found in G17 (F.rubra) and the lowest number of protein bands was in G5
(F.ovina). Band number 14 was only observed in G3. It is suggested that this band can be considered
as a specific band for the identification of this genotype. According to the results of AMOVA analysis,
there is a high level of genetic diversity within the species rather than between species that can be due
to the out-crossing nature of this genus. According to observed differences for variation parameters
among the three studied species, it is concluded that they have dissimilar genetic structures. The
results of cluster analysis based on seed storage protein profiles in evaluated genotypes using
Euclidean distance matrix and UPGMA method showed four groups. The lowest similarity coefficient
was between G14 and G15 (F.arundinacea) with G6 (F.ovina). Hence, it is suggested that they
evolved from a different evolutionary process and it is suggested to use them as the parents of new
synthetic varieties. The observed diversity in the seed protein pattern in the three species of Festuca,
can be explained by allogamy-induced-heterozygosity, species difference or population collection
from various regions.
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