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ABSTRACT

Introduction: Genetic erosion increases the vulnerability of plants to environmental and biological stresses. The wild relatives of cultivated plants are undeniably
very useful for the modern agricultural breeders in the richness of their vast gene pool, which, according to this genetic diversity, forms the basis of breeding programs
and makes it possible to improve plants with desirable traits and characteristics.

Materials and methods: The effectiveness of ISSR and leaf soluble proteins markers in examining the genetic diversity of 12 Agropyron elongatum genotypes
collected from different regions of Kermanshah province in the Biotechnology Laboratory of the Research and Education Center of Agriculture and Natural Resources
of Kermanshah Province were investigated in 2019.

Results: Based on leaf soluble proteins, 14 bands were observed for genotypes, the highest number of bands were related to genotypes 2G, 5G and 7G with 13 bands
and the lowest number of bands were related to 4G with 9 bands. Soluble proteins did not show a high genetic diversity among the studied genotypes and a total 36%
of bands were polymorphic. Grouping of genotypes based on soluble proteins showed that genotypes 1G, 5G, 12G and 10G were in the first group, 4G, 3G and 9G
were in the second group and 6G, 7G, 8G, 2G and 11G were in the third group. The grouping obtained from the genotypes did not correspond to their geographical
distribution and due to the high similarity of the genotypes, no favorable polymorphism was observed with regard to leaf soluble proteins. In total, the soluble proteins
did not have the ability to suitable separation within the species for the species of Tall wheatgrass. Based on ISSR primers, a total of 73 bands were observed, of
which 70 bands were polymorphic among genotypes. The average percentage of polymorphism among genotypes was 96.25%. The lowest number of bands was
related to 1S3 primer (3 bands) and the highest number of bands was related to 1S5 primer (10 bands). Primers 1S3, 1S10, 1S11, IS13, and 1S14 were introduced as
suitable primers for investigating the populations of Tall wheatgrass species. The grouping of genotypes based on ISSR data was highly consistent with the
geographical distribution of genotypes. The first group included 8G, 9G and 10G, and the genotypes of this group belonged to two cities of Javanrood and Ravansar.
The second group included 5G, 6G and 7G. The genotypes of this group belonged to Eslamabad-e Gharb region. The third group was 11G and 12G. This group was
also from Harsin region. The fourth group included 1G, 2G, 3G and 4G. The genotypes of this group belonged to Kermanshah. Genotypes from Javanroud and
Ravansar had the highest genetic distance with other genotypes, and the genotypes from Harsin had the least genetic distance similarity with the genotypes from
Kermanshah.

Conclusion: The ISSR marker was more efficient than the soluble proteins in determining the intraspecies genetic diversity of the studied genotypes, and the
genotypes of Javanrud and Ravansar (8G, 9G, and 10G) had the greatest genetic distance with the genotypes of Kermanshah (1G, 2G, 3G, and 4G).
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Figure 1. Electrophoresis image of leaf soluble proteins for studied genotypes of Agropyron elongatum
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Figure 2. The graph obtained from the cluster analysis of Agropyron elongatum genotypes based on
water-soluble proteins using UPGMA method and Jaccard’s distance coefficient
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Table 3. Similarity matrix between Agropyron elongatum genotypes based on leaf proteins using
Jaccard’s method

St ) Gl
Genotype G1 G2 G3 G4 G5 G6 G7 G8 G9 G10 G1u )
G1 1.00
G2 0.87 1.00
G3 090 0.87 1.00
G4 095 082 09 1.00
G5 087 092 087 082 1.00
G6 086 092 09 090 092 1.00
G7 078 092 087 08 092 092 100
G8 08 092 095 09 092 100 092 100
G9 090 087 100 095 087 09 087 095 1.00
G10 095 083 08 09 092 082 083 082 086 100
G11 091 09% 091 08 08 087 088 087 091 087 1.00
1.0
iz 091 088 082 08 09 087 088 087 082 09 083 0
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Figure 3. Gel electrophoresis image of genotypes studied of Agropyron elongatum using 1S:4 primer
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Table 4. Marker parameters of ISSR primers used for diversity analysis of Agropyron elongatum
genotypes

i Gl Se sl oo Slass ‘ ‘ y sl =
);?:;1;5 ol iS5 e 2 [‘)_Blli/wn;?p;;g ﬁmr:;:ﬁs%w A fygfl;zﬁvf S
code Number of Number of percentage information content ~ MaKEr  \uitiplex Ratio  Resolving
amplified loci  polymorphism loci index Power
1S3 3 3 100 0.49 1.46 3.00 2.83
is5 10 10 100 0.36 3.61 10.00 11.33
is6 4 3 75 0.32 0.96 2.25 3.67
is7 4 3 80 0.36 1.81 4.00 4.00
is9 6 6 100 0.37 2.24 6.00 5.17
is10 6 6 100 0.44 2.64 6.00 5.67
is1l 9 8 88.88 0.42 4.18 7.11 8.17
is12 5 5 100 0.40 2.01 5.00 6.50
is13 9 9 100 0.44 3.96 9.00 7.50
is14 5 5 100 0.46 2.29 5.00 5.83
is15 4 4 100 0.35 1.39 4.00 5.00
is16 7 7 100 0.43 3.01 7.00 5.50
Sl 6 5.83 96.25 0.41 2.46 5.85 6.01

Average
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Table 5. Similarity matrix of Agropyron elongatum genotypes for ISSR primers based on Jaccard’s
coefficient
G::Zt,;)e Gl G2 G3 G4 G5 G6 G7 G8 G9 G10 Gl11 G12
Gl 1.00
G2 0.83 1.00
G3 0.80 0.73 1.00
G4 0.67 0.70 0.73 1.00
G5 0.55 0.51 0.69 0.67 1.00
G6 0.48 0.55 0.57 0.56 0.66 1.00
G7 0.59 0.53 0.70 0.49 0.57 0.58 1.00
G8 0.47 0.48 0.40 0.30 0.35 0.59 0.57 1.00
G9 0.57 0.56 0.58 0.42 0.47 0.56 0.52 0.58 1.00
G10 0.59 0.54 0.51 0.37 0.39 0.53 0.57 0.61 0.65 1.00
G11 0.58 0.53 0.64 0.64 0.62 0.49 0.56 0.42 0.61 0.51 1.00
G12 0.62 0.59 0.63 0.65 0.55 0.49 0.52 0.42 0.69 0.58 0.82 1.00
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Figure 4. Cluster diagram obtained from ISSR marker data for studied genotypes of Agropyron
elongatum
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Table 6. Molecular variance Analysis based on the ISSR markers.

i Esazne Sl S5l by Slaeys
Sl ss mlis solslaz s " L
Sl & FXW ; i
Sources of Degrees of o o = oS PhiPT
Variation freedom Sum of Mean of Estimatred Percentage
squares squares variance of variance
297 O 3 57.91 19.30 5.22 32% 0.393**
Between group
3 092 8 121.33 15.16 12.38 68%
Within group
& 11 179.25 17.60 100%
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