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Table 1. Characteristics of the SSR markers us#usmesearch

Synonym . Fragmen

Marker Ch : Motif Forward sequence Reverse sequence
name size

RM217 CT115 6 133 (CM20 ATCGCAGCAATGCCTCGT GGGTGTGAACAAAGACAC

RM225 CT201 6 140 (CT)18 TGCCCATATGGTCTGGATG GAAAGTGGATCAGGAAGGC

RM234 CT360 7 156 (CM25 ACAGTATCCAAGGCCCTGG CACGTGAGACAAAGACGGAG
RM1364 MRFEBGF’0033664 7 158 (AG)26 AAGAAATTCAAAACACATGA AAAACATCTACTTTGATCCA
RM22804 AUT22804 8 198 (CT)12 GGACCAACCTAAGCAGTGACTCG CTGAAGAGCGATCATCAAATGTGG

RM331 CTT13 8 176 [(]g;rg%flr)GlET GAACCAGAGGACAAAAATGC CATCATACATTTGCAGCCAG
RM27181 AUT27181 8 172 (AG)10 CAATTCAGAGGAGCAAGGTGTCC TTCTTAACCTGGACTTGCCATGC
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Table 2. Mean squares of the studied traits in édnetbanalysis of variance of the check varietieRasht and Chaparsar regions, Iran
Final viscosity Viscosity  Viscosity stability Time to peak

Source of d Amylose  Gelatinization Gel Peak viscosity ~ Minimum Breakdown

variations content temperature consistency (RVU) viscosity (RVU) (RVU) (RVU) setback (RVU) (RVU) viscosity

Environment (E) 1 39.11s 21.30% 23.7 40.27s 110.30% 248.110° 89.60' 182.51¢ 3.42 0.34

Replication / E 4 20.17 10.38 24.55 28.97 73.15 130.14 36.46 156.50 4.54 0.365

Genotype (G) 4 181.11" 34.60" 136.30 698.31" 531.21" 720.41" 431.20° 241.51 135.26" 13.21°

GxE 4 15.20° 17.6® 45.01s 120.60° 62.50' 102.50° 64.50" 82.21s 40.20 2.98

Error 16 11.43 3.84 23.97 87.86 24.75 66.36 32.29 40.24 25.38 1.12

CV (%) - 454 8.24 4.12 3.25 1.52 9.12 478 1.56 25 1.25

nsand™: Not-significant and significant at 1% probabillgwel, respectively.
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Table 3. Mean squares of the studied traits in Erapalysis of variance of the check varieties @R region
Viscosity Viscosity stability Time to peak

Soyrqe of df Amylose  Gelatinization G_el Peak viscosity _ Min_imum Breakdown Final viscosity _ _

variations content temperature consistency (RVU) viscosity (RVU) (RVU) (RVU) setback (RVU) (RVU) viscosity
Replication 2 1.68% 0.86™ 3.6m 12.50° 22.70¢ 98.68" 14371 172.50" 5.08" 0.15
Genotype 4 98.3" 2214 101.50° 337.12 85.32 524.70" 162.42 212.43 63.42 8.14"
Error 6 4.925 0.51 6.29 19.68 18.54 14.28 8.81 31.46 6.49 0.12
CV (%) 4.52 12.56 3.78 3.23 4.18 9.39 2.17 2.54 1.47 3.75

nsand™: Not-significant and significant at 1% probabillgrel, respectively.
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Table 4. Mean squares of the studied traits in Erapalysis of variance of the check varieties lim@sar region
Sogrqe of f Amylose  Gelatinization Gel Peak viscosity . Minlimum Breakdown Final viscosity  Viscosity Viscosity stability Time to peak
variations content temperature consistency (RVU) viscosity (RVU) (RVU) (RVU) setback (RVU) (RVU) viscosity
Replication 2 2.18% 0.98 2.41s 11.253¢ 52.21" 64.40" 15.31¢ 141.4s 4,31 0.14"
Genotype 4 78.3" 32.14° 131.87" 486.30" 69.30" 283.01" 221.18 168.20 86.94" 8.21"
Error 6 5.12 0.83 8.34 21.24 16.56 15.86 11.29 8.54 5.17 0.021
CV (%) 3.63 9.12 4.74 2.12 3.11 7.86 2.13 1.71 1.68 1.12

nsand™: Not-significant and significant at 1% probabillgrel, respectively.
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Table 5. Descriptive statistics of the rice graimlity traits in F6 lines in Rasht and Chapsarargi

Reqion Statistical Amylose Gelatinization Gel Peak viscosity Minimum Breakdown Final viscosity  Viscosity Viscosity stability Time to peak
9 parameters content temperature consistency (RVU) viscosity (RVU) (RVU) (RVU) setback (RVU) (RVU) viscosity

Minimum 14.23 2.89 28.98 285.16 200.06 39 395.13 117.31 13.88 5.23
Rasht Maximum 27.6 6.89 75.15 427.32 351.25 155.12 514.12 237.45 129.04 7.85
Average 21.09 4.22 48.69 327.35 263.05 64.43 418.49 155.43 90.93 6.48
Minimum 14.5 3 27.06 286.83 201.73 37.2 396.8 118.65 11.58 5.42
Chaparsar Maximum 26.5 7 75.87 425.02 349.45 152.82 512.32 235.65 127.24 8.1
Average 21.5 4.5 50.1 327.53 263.36 64.58 419.5 155.30 91.49 6.56

Hashemi

RM217 6 lgable s, ,Silas bl 5 FB s 215 g ol ol (g3 -\ JSCs
Figure 1. Banding pattern of the parents and F@eqmies for the RM217 SSR marker
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Figure 2. Banding pattern of the parents and F@eqmies for the RM234 SSR marker
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Figure 3. Banding pattern of the parents and F§gmies for the RM27181 SSR marker
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Table 6. Comparison of the selection accuracyedficiency based on single marker and flanking raesk

Marker Chromosome Distance between QTL Digtance between Selection Sglection
and marker (cM)  flanking markers (cM) accuracy (%) efficiency (%)

RM217 6 35 - 97.76 93.58
RM225 6 21.16 - 97.10 89.83
RM217-RM225 6 - 24.66 98.82 89.83
RM234 7 10.46 - 97.71 91.44
RM1364 7 2.65 - 98.33 94.64
RM234-RM1364 7 - 13.01 99.42 92.51
RM22804 8 284 - 95.88 87.16
RM331 8 0.8 - 98.89 95.72
RM27181 8 2.3 - 98.31 93.58
RM22804-RM331 8 - 29.2 99.39 87.71
RM331-RM27181 8 - 26.7 98.30 93.04

andllas 3 )50 glo,LiS )0 (o955 5 (i oid Glojed JUye 9 (odsis JUye 5 (odsid JUye annlio =V Joo>
Table 7. Comparison of the phenotypic and genotgpieening and simultaneous phenotypic and gerwotypi
screening in the studied markers

Genotypic screening

Simultaneous phenotypic Difference between

Difference betweerphenotypic

Marker (%) and genotypic screening phenotypic and and simultaneous pht_anotypic and
(%) genotypic screening (%) genotypic screening (%)
RM217 71.6 70 3.2 4.8
RM225 69.2 67.2 5.6 7.6
RM217-RM225 68 67.2 6.8 7.6
RM234 70 68.4 4.8 6.4
RM1364 72 70.8 2.8 4

RM234-RM1364 69.6 69.2 5.2 5.6
RM22804 68 65.2 6.8 9.6
RM331 72.4 71.6 24 3.2
RM27181 71.2 70 3.6 4.8
RM22804-RM331 65.6 65.2 9.2 9.6
RM331-RM27181 70.8 69.6 4 5.2
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Abstract

One of the important objectives in improving riaieties is improving coocking and eating quality,
which plays a key role in it's marketability andoeomic value. This research was carried out to
indirectly select the high quality lines of a pagtidn of F6 generation derived from the cross of
HashemixNeda rice varieties using microsatellitekees tightly linked to cooking and eating quality
traits. In this research, 250 F6 lines in an audetedesign together with five prevalent rice vaegsas
the checks including Neda, Hashemi, Domsiah, KadidsAli Kazemi, in a randomized complete block
design with three replications were cultivatedwmo tregions, Rice Research Institute of Iran (Rasht,
Iran), and Chaparsar Rice Station (Mazandaran),lian2015. Genomic DNA amplification was
performed by linked microsatellite markers to tea@gmic regions (genes) controlling rice grain gyali
traits, including RM217 and RM225 on chromosom&B1234 and RM1364 on chromosome 7 and
RM331, RM22804 and RM27181 on chromosome 8. Thaltsesf this research showed that among
the markers used in current study, the highestracguand selection efficiency belonged to the RM331
on chromosome 8 which had the smallest distancle thié QTL detected to amylose content, gel
consistency and time to peak viscosity. Afterwattgy SSR markers, RM1364 and RM27181 on
chromosomes 7 and 8, respectively, were the mbsteeft markers. Assessing the genomic intervals
among the flanking markers also showed that thakiitey markers RM234-RM1364 and RM22804-
RM331 were the best marker intervals for the sdirgeof the studied population for the qualitative
characteristics.
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