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Table 1- Abbreviated code, Latitude and longitude of wild barley populations from different provinces

No. Province Code Longitude Latitude

00 Fars FEQID 52°39'8.94"E 30°53'57.56"N
01 " FFASA 53941'38.8"E 28°57'15.47"N
02 " FMSOL 53°2'4.32"E 29°57'1.42"N
03 " FMGSH 52°44'39.7"E 30° 3'2.97"N

04 " FMGHO 52°39'28.5"E 29°57'29.33"N
05 " MIBOD 54° 2'57.30"E 32°14'52.35"N
06 ChahrMahal Bakhtiari SHFRX 51°37'07.5"E 32°27'04.07"N
07 " SHKAK 50°47'05.2"E 32°26'09.35"N
08 " SHSHK 50°51'01.4"E 32°16'03.75"N
09 " SHSHL 51°21'02.6"E 32°04'09.02"N
10 " SHARD 51°05'04.6"E 32°39'07.78"N
11 Lorestan BOPAD 48°40'40.0"E 33°56'25.87"N
12 " BOROJ 48°45'43.2"E 33°52'46.17"N
13 llam HLAM 46°24'4.85"E 33°38'55.57"N
14 Hamedan HAHID 48°27'07.1"E 34°49'02.57"N
15 " HAMOD 48°29'02.4"E 34°48'04.99"N
16 Kermanshah KRSHL 46°38'35.1"E 34°41'26.95"N
17 " KRHON 46°39'27.3"E 34°42'28.97"N
18 " KJTPB 46°31'31.8"E 34°46'25.49"N
19 " KJSAF 46°31'10.7"E 34°47'14.40"N
20 " KKDKE 47° 6'50.28"E 34°23'4.61"N
21 Kurdistan KKJSK 46°57'1.22"E 34°59'7.98"N
22 w KKVAR 46°54'40.5"E 34°47'47.25"N
23 " KKCHO 46°43'06.8"E 34°55'03.19"N
24 " KSSAH 47° 1'21.87"E 35°16'6.79"N
25 n KMTER 46°12'11.5"E 35°31'28.70"N
26 West Azarbayjan AGOSH 45°08'08.6"E 37°04'43.81"N
27 " AGORM 45°08'40.3"E 37°20'29.32"N
28 " ASHTA 46°11'53.2"E 38°6'21.41"N
29 Ardabil APART 47°54'48.7"E 39°37'26.61"N
31 Lorestan LOKOJ 48° 8'20.66"E 33°29'57.51"N
32 " LOALI 49°41'41.5"E 33°23'41.99"N
33 " LOALE 48° 1'9.79"E 34° 1'37.03"N
34 Ghazvin GHABI 50°31'24.5"E 36° 0'39.40"N
35 " GHGHA 49°56'3.11"E 36°17'8.02"N
36 Alborz ALKDA 50°57'6.53"E 35°48'22.28"N
37 " ALKKA 50°50'55.8"E 35°51'50.44"N
38 Markazi MKHOG 49°59'26.7"E 33°34'35.56"N
39 Ghom GHGHO 50°55'658.1"E 34°37'19.90"N
40 " GHDAS 50°16'12.9"E 34°32'18.06"N
41 Khorasan KHOMD 59°32'54.3"E 36°17'57.99"N
42 " KHONS 58°74'51.9"E 36°19'07.95"N
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Table 2- The profile of primers used in the PCR in the study of genetic diversity of wild barley

(Varshney et al., 2007)

Name Primer sequence Special number Repeat motif Annealing temperature) C*(
BMACO0399 F CGATGC TTT ACT ATG AGA GGT 1 (AC)21 575
BMACO0399 R GGG TCT GAA GCC TGA AC 54.9
BMACO0032 F CCA TCA AAG TCC GGC TAG 2 (AC)7T(CA)15(AT)9 56.3
BMACO0032 R GTC GGG CCT CAT ACT GAC 58.4
BMACO0134 F CCA ACT GAG TCG ATC TCG 3 (AC)28 56.3
BMACO0134 R CTTCGTTGC TTC TCT ACCTT 56.4
BMAGO0125 F AAT TAG CGA GAA CAA AAT CAC 4 (AG)19 53.4
BMAGO0125 R AGA TAA CGA TGC ACC ACC 53.8
HVM36 F TCC AGC CGACAATTTCTTG 5 (GA)13 55
HVM36 R AGT ACT CCG ACACCACGTCC 62.5
BMACO0067 F AAC GTACGAGCTCTTTTT CTA 6 (AC)18 55.4
BMACO0067 R ATGCCAACTGCTTGTTTAG 53
GBM1110 F CAC CGA AGA AAATCC ACC AT 7 (AAG)6 56.4
GBM1110 R CAC GCA AGC TTAGAACCTCC 60.5
BMAGO0006 F TTA AAC CCCCCCCCTCTAG 8 (AG)17 59.5
BMAGO0006 R TGC AGT TAC TAT CGC TGATTT AGC 62
BMAGO0603 F ATACCATGATACATCACATCG 9 (AG)24 56.8
BMAG0603 R GGGGGTATGTACGACTAACTA 59.3
BMAGO0223 F TTA GTC ACC CTC AAC GGT 10 (AG)16 53.8
BMAG0223 R CCC CTAACT GCT GTG ATG 56.3
AF022725A F AGTATGGGGAATTTATTTGG 11 (TG)8 54.7
AF022725A R GCTGCAAAGTATGACAATATG 56.9

539> Sy 93 aslllan ;3 POR 3 DNA 153 3lgo STy S 5 9 o —F Jgi>

Table 3- Volume and composition of DNA amplification products in PCR reaction in the study of genetic diversity of wild barley

Stock solution Final concentration L ﬂ|_
Amount for 15 microliter (7))
Distilled water 7.1
Tag enzyme buffer (10 fold) One fold 15
MgCl; (25 milemolar) 2 mile molar 1.2
dNTP (10 milemolar) 0.67 mile molar 1
Forward primer (10 Pico mole) 0.67 mile molar 1
Reverse primer (10 Pico mole) 0.67 mile molar 1
DNA Taq polymerase (5 unit/microliter) One unit 0.2
DNA (50 Nanogram/microliter) 100 Nano gram 2
Sum 15

8395 (Sij g9 axlllao ;3 PCR WS 1g Wlisro Jolpo (51 05Y (sbod 9 oy —€ Jgas

Table 4- PCR reaction time and temperature required for different stages in the study of genetic diversity of wild barley

Stage Carried out reaction Temp. (C) Time (minute) No. of cycles
1 DNA initial denaturation 94 4 1
2 DNA denaturation 94 30 Sec. 1
3 Connecting primer to the template strand Depends on primer 30 Sec. 1
4 Development new strand 72 30 Sec. 1
5 Replicate stage 2-4 - - 30
6 Final Development 72 7 1
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Table 5- The profile of primers and polymorphism information content (PIC) and the percentage of Wild Barley polymorphism

Name Primer Sequence No. of No. of % of Polymorphism

(5 93’) (L=Left, R=Right) polymorphic observed polymorphism information content
bond bond (PI1C)

BMAC0399 L-CGATGC TTT ACT ATG AGA 5 6 83 0.41
GGT
R -GGG TCT GAA GCC TGA AC

BMACO0032 L-CCATCA AAG TCC GGC TAG 5 5 100 0.55
R GTC GGG CCT CAT ACT GAC

BMAC134 L-CCA ACT GAG TCG ATC TCG 5 7 71 0.50
R-CTTCGTTGC TTC TCT ACCTT

BMAGO0125 L-AAT TAG CGA GAA CAA AAT 7 8 87 0.67
CAC
R-AGA TAA CGA TGC ACC ACC

HVM36 L-TCC AGC CGACAATTTCTT G 4 5 80 0.77
R -AGT ACT CCG ACACCACGT
cC

BMAC0067 L-AAC GTACGAGCTCTTTTT 8 10 80 0.41
CTA
R-ATG CCAACT GCTTGT TTAG

GBM1110 L-CAC CGA AGA AAATCCACCAT 7 9 7 0.53
R-CAC GCA AGC TTAGAACCTCC

BMAG6 L-TTAAAC CCCCCCCCTCTAG 14 16 87 0.44
R-TGC AGT TAC TAT CGC TGA
TTT AGC

BMAGO0603 L-ATACCATGATACATCACATCG 2 4 50 0.72
R-GGGGGTATGTACGACTAACTA

BMAG0223 L-TTAGTC ACC CTC AAC GGT 2 3 66 0.39
R-CCC CTA ACT GCT GTG ATG

AF022725A L-AGTATGGGGAATTTATTTGG 3 4 75 0.65

R-GCTGCAAAGTATGACAATATG
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Tab 6- Genetic diversity indices: Shannon's information index (1), gene diversity (He), average observed alleles (Na), and effective number of
alleles (Ne) of wild barley populations

Population / Indexes 1+SE H+SE Na+SE Ne+SE

Fars 0.24 +0.03 0.16 £ 0.02 0.98+£0.12 1.27 £0.04
ChahrMahal Bakhtiari 0.18 £0.03 0.16 +£0.02 0.85+0.11 1.19 +0.03
Lorestan 0.27 £0.03 0.18 £0.02 1.07+£0.11 1.32+0.04
Hamedan 0.12 +0.03 0.08 +£0.02 0.63+0.1 1.46 £ 0.03
Kermanshah 0.28 £0.03 0.18 £0.02 11.14+0.12 1.31+0.04
Kordistan 0.19+0.03 0.13+0.02 0.84+0.11 1.22+0.04
Azarbayejan 0.18 £0.03 0.12 £0.02 0.82+0.11 1.21+0.04
Alborz 0.16 £0.03 0.11 +£0.02 0.73+0.11 1.18 +0.04
Ghom 0.13+0.03 0.09 +0.02 0.65+0.01 1.15+0.03
Khorasan 0.1+0.01 0.1+0.009 0.31 +0.06 1.02 £0.01
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Figure 1- Cluster analysis dendrogram for different

wild barley populations with Dias using UPGMA algorithm
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Abstract

In order to investigate genetic variation of Hordeum spontaneum C. Koch populations in Iran, an experiment was
conducted at the research section of the Department of Agronomy and Plant Breeding, University of Tehran from 2013
to 2014. In this study, 40 ecotypes of H. spontaneum collected from all parts of Iran were investigated by means of 11
SSR markers. Results revealed that the number of polymorphic bands for each primer varied from 2 to 14, on average, 7
and 5.6 polymorphic bands for all primers. Total variances observed were related to diversity among and within the
populations which were 48% and 52% respectively. This means a high differentiation among the populations. The
biotypes of wild barely (40) were divided into 5 groups including: A:/Fars populations, B: populations of Yazd,
Chaharmahal va bakhtiari, Lorestan, llam and Hamedan populations, C: Qazvin, Alborz, Khomein, Qom and Khorasan
populations, D: Kurdistan, West Azarbaijan, Lorestan, Ardebil and Qazvin populations. E: Hamedan, Kurdistan and
Kermanshah populations. The placement of closed area populations in-one group may be due to penetrations into each
other, through farm machinery or cultivated crop seeds. The hypothesis of seed transport from Fars province to far areas
such as Karaj and Varamin is rejected. Knowledge of the genetic diversity of this weed, can lead to development of
management plans in order to effectively control this weed especially in wheat fields.

Key words: Genetic diversity, SSR marker, weed dispersal
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