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Table 1- Parental varieties and crosses that were used for the production of composite

populations.
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Table 2- Molecular markers linked to the rice grain length used in this research.
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Figure 1- Organization of GS3 gene and relative position of GS09 primer for amplifying a
segment of 156 bp in PCR. The position of coding regions (black boxes), 5* and 3" UTR
(ashen boxes), translation start codon (ATG), translation stop codon (TGA) and the SNP

(C/A) in the second exon are indicated.
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Figure 2- Grain size of parent cultivars to mm, Shastak is shorter than others.
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Figure 3- GS09 primer, Polymorphism in parent and population from composite cross:
Fajr / Ghaem // Shastak / Ghaem (1). Nemat / Ghaem // Domsia / Ghaem (2). Nemat /
Ghaem // Shastak / Ghaem (3). Shastak / Ghaem // Domsia / Ghaem (4). Fajr / Ghaem //
Domsia / Ghaem (5). Fajr / Gham // Domsia/ Ghaem (6). Parents including: Py: Fajr, Ps:
Ghaem, P3:Shastak, P,: Domsia. Ps: Nemat.
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Table 3- Imagery of amplified segments by GS09 primer which was shown in figure 3.

Parent Cross 1 Cross2 Cross3 | Cross4  Crosss Crossé

bp P,P,P;P,P5;1234567/8910111234567/891012345123456712/34512345
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Figure 4- Polymorphism in parental cultivar by SNP marker. Parents including: P;: Fajr, P,:
Ghaem, P;:Shastak, P,: Domsiah, Ps: Nemat.
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Abstract

Grain appearance quality mainly, is defined by grain length, grain width and long to width
rations, which have an important role in marketability. Since determination of grain shape in the
early stage of growth is not possible, marker assisted selection is a basic step to inprove the
quantitative and qualitative traits in rice. In this study, two local high quality rice cultivars
(Shastak and Domsiah) and two improved high yielding rice varieties (Fajr and Nemat) were
used to improve the quality-related traits in new released variety (Ghaem), through classical
methods and M AS. For the MAS, firstly the accuracy of the GS09 primer was confirmed by
utilizing in silico studies and analyzing correlation of banding pattern with parental phenotype.
Thus shastak variety with short grain phenotype created unique banding patterns than other
parents. Banding patterns of GS3 in the cross 1 (Fajr / Ghaem // Shastak / Ghaem), cross 3
(Nemat / Ghaem // Shastak / Ghaem) and cross 4 (Shastak / Ghaem / Domsia / Ghaem) were
used for distinction the heterozygous plants cortaining shastak allele (unfavorable) from other
plants. Therefore, long grain plants should be studied for achieving pure lines in progressive
generations. The results indicated that the GS3 locus markers can be used as a quick and
inexpensive method to improve the quality of grain length.
Keywords: grain length, Rice, Composite cross, Marker assisted selection (MAS)
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