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Table 1. The SSR and iPBS primers used in this study

Ffl?nl:\r 0355055 (o'—A".) s S5t J‘f”_ Périr;‘tal subr\./e\y
name Chromosome Forward primer/Reverse primer S
(SSR) ol 5ol sy, ,SoLES
HVM20 1 CTCCACGAATCTCTGCACAA/ICACCGCCTCCTCTTTCAC Polymorph( <& )
HVMT70 1 CCGCCGATGACCTTCTC/ ACCCACGACCTATGGCAC Monomorph(Js& <)
HVM43 1 GGATTTTCTCAAGAACACTT/GCGTGAGTGCATAACATT Monomorph(Js& <)
HVME3 1 CGCGCAAGCATGAATACTC/ACTCACAAGTGGCGCGTAC Monomorph( S 3)
HVMé4 1 GATGTGAAGGCTGCCCTG/ACACGCCCTATTACCCAGTG Monomorph( S )
HVM36 2 TCCAGCCGAACAATTTCTTG/AGTACTCCGACACCACGTCC Polymorph( <& L)
HVM54 2 AACCCAGTAACACCGTCCTG/AGTTCCCTGACCCGATGTC Monomorph( S )
HVBKASI 2 ATTGGCGTGACCGATATTTATGTTCA/CAAAACTGCAGCTAAGCAGGGGAACA Monomorph( s )
HVM33 3 ATATTAAAAAAGGTGGAAAGCC/CACGCCCTCTCCCTAGAT Polymorph( s i)
HVM9 3 CTTCGACACCATCACCCAG/ACCAAAATCGCATCGAACAT Monomorph( S )
HVM27 3 GGTCGGTTCCCGGTAGTG/TCCTGATCCAGAGCCACC Monomorph(JS& )
HVME0 3 CAATGATGCGGTGAACTTTG/CCTCGGATCTATGGGTCCTT Monomorph( Jss )
HVME7 4 GTCGGGCTCCATTGCTCT/CCGGTACCCAGTGACGAC Polymorph( <& )
HVM68 4 AGGACCGGATGTTCATAACG/CAAATCTTCCAGCGAGGCT Monomorph( S )
HVM30 5 AGTGGGGAATGAGAGAATGG/TGCTTGTGGGTCATCACAC Polymorph( Jss )
HVLEU 5 TTGGAAGTGTACAGCAATGGAG/TGAAAGGCCCCACAAGATAG Monomorph( S 2)
HVDHN9 5 CATGGACAAGATCAAGGAGAAG/ICCCATTATTTATCTGTAGGAACGC ~— Monomomh(Jss <o)
HVM6 5 CATGAATGAATGATTGGTTTTG/CGCATCCGTATGTATGAGTAA Monomorph( Jss )
HVDHN7 5 TTAGGGCTACGGTTCAGATGTT/ACGTTGTTCTTCGCTGCTG Monomorph( S 2)
HVMG5 6 AGACATCCAAAAAATGAACCA/TGGTAACTTGTCCCCCAAAG Polymorph( <& )
HVM74 6 AGGAAGTCATTGCGTGAG/ITGATCAAGAATGATAACATGG Monomorph( Jss )
HVM3L 6 CGGTTTCTGGTTGCTTGG/CGAAGCTCTCAGGCTTCATG Monomorph( S )
HVM14 6 CGATCAAGGACATTTGGGTAAT/AACTCTTCGGGTTCAACCAATA Monomorph( S )
HVM13 6 AGTAGCTATGTGTTTGGATCGC/CATCAAGGGCATCCTCATG Monomorph( Jss )
HVM49 7 CTCTATAGGCACGAAAAATTCC/TTGCACATATCTCTCTGTCACA Polymorph( Jss )
HVM51 7 TCTAAATTACCTTCCCAGCCA/AAAGCAGACATGTAGGAGGTCA Monomorph( S )
HVM4 7 AGAGCAACTACCAGTCCAATGGCA/GTCGAAGGAGAAGCGGCCCTGGTA — MOonomorph(Jss <)
HVM7 7 ATGTAGCGGAAAAAATACCATCAT/CCTAGCTAGTTCGTGAGCTACCTC — Monomorph(Jss <)
HVM5 7 AACGACGTCGCCACACAC/AGGAACGAAGGGAGTATTAAGCAG Monomorph( S )
(PBS) 35 a5 5,5 Sl
2240 - AACCTGGCTCAGATGCCA Polymorph( S )
2221 - ACCTAGCTCATGATGCCA Polymorph (<& xx)
2239 - ACCTAGGCTCGGATGCCA Polymorph (<& xx)
2077 - CTCACGATGCCA Polymorph(Js& )
2274 - GCTCTGATACCA Polymorph(J<& xr)
2083 - CTTCTAGCGCCA Polymorph(J<& xr)
2076 - GCTCCGATGCCA Polymorph(Js& )
2074 - CTCATGATGCCA Polymorph(J<& xr)
2241 - ACCTAGCTCATCATGCCA Polymorph( <& xr)
2231 - ACTTGGATGCTGATACCA Polymorph(Js& )
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Table 2. Thermal program for amplification of iPBS marker

> 50 (°C) Les (a233) Olo 4 o sldas
Phase Temperature Time (min) Number of cycles
DNA ! g3l azds pul s 95 i 1
Primary denaturation
DNA (g5l 4zl s o T
Denaturation
35l Jba 50-64 r 35
Annealing
= 72 1
Extension
S S 72 5 1

Final extension

5 HVM65 ¢HVMB7 <HVM33 ¢HVM36 <HVM20) ol sale 55 5 slael&lr 35 sl s il aab e 1 sl

(HVM49
Table 3. Thermal program for amplification of SSR markers (HVM20, HYM36, HVM33, HVM67, HVM65 and
HVM49)
> s °C) L (4B L anss) Olej 4 o sl
Phase Temperature Time (min or sec.) Number of cycles
Primary denaturation
DNA (sl 4zl o 1 )
Denaturation
s stel Jasl 64 30" [ 18
Annealing
J:"'w 72 1! J
Extension
DNA aJl (g5l ax puuls o 1
Primary denaturation 30
s S5l Jlas &5 ror
Annealing
- 72 1 J
Extension
PIEES 72 5 1

Final extension

HVMSO a)|}hlﬁﬂ) a@l}ﬁﬁ 6\} &‘)\f Ml.vf—i J}.\?—
Table 4. Thermal program for amplification of SSR marker (HYM30)

> 0 (°C) Lo (4B b aass) Ol 4 o sldas
Phase Temperature Time (min or sec.) Number of cycles
Primary denaturation .
DNA (g3le axi il y 94 1
Denaturation 18
b S5kl Jlasl 69 30" (
Annealing
o 72 1)
Extension
DNA Jsl (3l axd il 94 1)
Denaturation 30
b S5kl Jlasl 60 o
Annealing
Pl 72 1)
Extension
sl 2SS 72 5 1

Final extension
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Table 5. Correlation coefficients of agronomic traits in 100 Fs and F4 families derived from Badia x Komino cross

55 &ls slass Jsb Js sl JS 05 Jsb s
Slis o e i A Gl $ls
Traits No. grains per Spike Total Total weight Grain Grain
spike length spike of spike length diameter
aows 5y &ls slass 1
No. grains per spike 1
i J 0.384"" 1
Spike length 0.681™ 1
s JS Slas -0.198" -0.037 1
Total spike -0.186 -0.156 1
e Jf 3% 0.188 0.165 0.042 1
Total weight of spike 0.296™ 0.143 0.670™ 1
Qs J b 0.266™ 0.330™ -0.160 0.055 1
Grain length -0.093 0.022 -0.077 0.029 1
ails Jlaé -0.036 -0.137 -0.144 -0.212" 0.170 1
Grain diameter -0.181 -0.214" 0.157 0.217" 0.384™ 1

ol Fy I N T S e S R YL}.W); SN 45 b g 0 W sl
Above number in each cell for correlation of F3 famI]LIeS ellnd down numbers each cell related to correlations of F4
amilies
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Table 6. QTL controlling for spike traits in Fs; and F4 barley generation derived from Badia x komino cross
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Abstract

In order to genetic analysis of spike characteristics in barley, an experiment was conducted with 100
Fsand F,4 barley families derived from Badia x Komino cross at Research Farm college of Agricultural
University of Gonbad Kavous (Iran) based on randomized complete block design with three
replications. Agronomic traits such as spike length, number of seeds per spike, total of spike, total
weight of spike, grain length and grain diameter were measured. Linkage map with 7 SSR and 69
polymorphic alleles of iPBS markers were prepared which covered 632.2 cM of barley genome. QTL
analysis was performed based on the method of composite interval mapping (CIM). Ten QTLs (with
additive effect ranged from 127.07 for spike number to -0.625 mm for grain length) were detected.
Phenotypic variance explained by QTLs ranged from 10.9 to 12.9 percent, which the highest related to
spike length in F3 generation and the lowest related to the total number of spikes in F; generation and
the total weight of spike in Fs generation. All detected QTL were major effects and after validation can
be used in breeding programs and marker-assisted selection.
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