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1- Cleaved Amplified Polymorphic Sequences

2- Single Nucleotide Polymorphism
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Table 1. The primer characteristics with the expected size product and the PCR thermo cycling conditions
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Figure 1. The electrophoresis of PCR products for primers of Pina-F1c Pina-R1b Pina-R2a. The amplified

fra?ments of 447 bp and 625 bp representing Pina-D1a and Pina-D1b alleles at the puroindoline alocus for grain
softness and hardness, respectively. The lanes from 1 to 11 representing cultivars of Darya, Arg, Rooshan, Dez,

Zarrin, Tgjan. Pishtaz, Chamran, Kohdasht, Kavir and Maroon, respectively.
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Figure 2. Agarose gel electrophoresis of PCR {Jroducts for the allele specific primers of A) Pinb-D1aF and Pinb-

D1aR for identification of Pinb-D1aallele, and B
M is 100 bp DNA size marker, numbers from left to
Hirmand, Akbari, Sabalan, Omid, Kavi

Pinb-D1aF and Pinb-D1bR for identification of Pinb-D1b allele.

right (1-12) were cultivars of Arg, Boolani, Tajan, Homa,
r, Kaskogen, Darab2, Mahdavi, respectively.

Table 2. The classification of wheat germplasm based on allelic combination and grain hardness index
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Table 3. Mean, standard deviation and the variation range for quality traits in the studied wheat cultivars
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Table 4. I\{I]ean s?uares of quality traits resulted from the analysis of variance for different Pin aleles in the studied
wheat cultivars
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Table 5. The phenotypic correlation analysis between quality traits in wheat genotypes
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Table 6. The stepwise regression analysisfor traitsin bread wheat cultivars
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Abstract

Grain hardness is the main factor for classification and end-use quality of wheat. Wheat with
the hard grain texture has higher protein content and more intensive gluten that leads to
production of higher bread quality. However, soft texture wheat has lower protein content and
wesker gluten, which are suitable for cake and candy production. Grain hardness is determined
by the Pina and Pinb genes that are located on the short arm of chromosome 5D. In this study,
83 bread wheat cultivars were characterized for the alélic distribution of Pina and Pinb genes
using allele specific markers. At the Pina locus, Pina-D1a and Pina-D1b alleles were observed
in 64% and 36% of varieties, respectively. However, at the Pinb locus, 90% of varieties showed
Pinb-Dl1aand 10% had Pinb-D1b alele. Based on the grain hardness index which was measured
with NIR, varieties whit the value less than 50 was considered as soft while above 50 was
considered as hard grain texture. The results of marker-trait association showed that Pina had
the significant effect (P= 0.019) on the grain hardness, as cultivars with the Pina-D1a alele
were significantly softer (49.85+0.37) that those with the Pina-D1b allele (51.38+0.50). The
results of regression analci/sis showed that for the traits including bread volume, grain hardness
and water absorption as dependent variables, Pina was entered to the model. The results of this
study can help wheat breeders for effectively selecting parents for the grain hardness in the
MAS breeding programs.
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