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Abstract In this paper, we report the determination of genetic 

polymorphisms between 30 bread wheat varieties commonly cultivated in 

Uzbekistan using six SSR markers. All SSR markers were associated with Russian 

wheat aphid (Diuraphis noxia) resistance genes (Dn) such as Dn1, Dn2, Dn4, Dn5, 

Dn6, Dn8, Dn9, Dnx and Dn626580.  
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Aphids are major insect pests in wheat that cause yield loss directly (35-

40%) by sucking the plant sap and indirectly (20-80%) through viral transmission 

[1]. Plants activate the signaling system and increase the concentration of such 

compounds as jasmonic and salicylic acids and ethylene during the pest is sucking 

plant sap. Phosphoinositol, lipoxygenase, and NADF-oxidase signaling systems 

were activated when two biotypes of D.noxia damaged plants containing the Dn7 

resistance gene. The gene expression was higher in the barley plants infected with 

the RWA1 biotype of aphid compared with the higher virulent biotype RWA2 [2].  

Recently, molecular breeding such as marker-assisted selection (MAS) were 

carried out to facilitate the genetic pyramiding of several genes/QTL into a single 
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genotype to achieve resistance to the different biotypes of the same species [3, 4].  

This allows replacing the complex phenotypic screening of plant resistance with a 

rapid and highly efficient methodology [5, 6]. For the implementation of marker-

assisted selection for aphid resistance, first, DNA markers or genes associated with 

resistance traits should be identified. In practice, several types of DNA markers are 

used to identify QTLs associated with economically important traits in plants. The 

types of DNA markers can influence the research results. 

The genomic DNA was isolated from the young leaf tissues using the CTAB 

method [7]. The quantity and quality of the genomic DNA were determined by 

comparison with a standard DNA of lambda phage (50 ng/µl) in a 0.8% agarose 

gel. The PCR analysis was conducted using six SSR markers such as Xgwm44, 

Xgwm111, Xgwm337, Xgwm635, Xgwm642, and WMC473 associated with 

certain aphid resistance genes. The size of PCR amplicons were visualized in a 3% 

agarose gel under UV light.  

Five different alleles were amplified for marker Xgwm44 across all wheat 

genotypes, of which the 155 bp allele was genetically associated with resistance to 

aphid pests [8]. This resistance allele (Xgwm44_155) was identified in nine wheat 

varieties. Besides, the Xgwm44_139 allele was associated with yellow rust 

resistance according to [9], and it was observed in four wheat varieties. 

The results will allow breeders for the rapid creation of new wheat varieties 

through marker-assisted selection for the resistance to aphids. 
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