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Hessian fly (HF), Mayetiola destructor (Say) is an important pest of spring wheat in the

Pacific Northwest (PNW). Breeding for resistance is the most effective and economical

control strategy to reduce yield losses (1).

The objective of this research is to identify DNA

markers for selection of the Hessian fly resistance gene

in Washington breeding line WA8076, which may be

used for routine breeding efforts.
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A mapping population was developed via doubled haploid (DH) approach (wheat by

maize method) with WA8076 as the resistant parent and HT080158LU as the

susceptible parent, with 300 progeny produced.

Phenotypic evaluation of the double haploid population for fly resistance was

conducted in the laboratory in 2014 using the method by Schotzko and Bosque-Pérez

(2). Chi square analysis was used to test segregation ratios.

Genotypic Analysis: The DH population was genotyped with 90K SNP markers using

the Illumina Infinium platform. Genotype calling of the raw SNP data, allele

clustering were completed using methods described by Wang et al (2014).

Genetic Mapping: A genetic map was constructed using the multipoint software v3.2

(3). Recombination fraction of 0.25 and LOD threshold of 3.0 were used for distance

determination and markers sorting. Kosambi mapping function was applied to

estimate the map distance.

Hessian fly Phenotyping The Chi-square result confirms the segregation ratio of 1:1, which

is indicative of a single gene.

The genotyping efforts resulted in15,236 SNP markers were polymorphic in the mapping

population, of which 3769 SNP loci detected unique recombination events. Twenty-three

linkage groups were obtained representing all 21 wheat chromosomes (Figure.1). The total

combined map length was 3952.07 cM, with an average SNP distance of 1.05 cM/marker

across chromosomes (Table.1). High coverage and relatively even spread of markers on

most of the 21 chromosomes was achieved. In addition, sufficient marker coverage of the D

genome was obtained compared to previous studies (Figure.2)

Chromosome # of loci Chrom length(cM) Marker density

A 1306 1,287.06 0.99

B 1821 1,769.19 0.97

D 627 895.8 1.43

Total 3769 3952.07 1.05

Table 1. Chromosome length, marker number, and marker distance

Figure 2. Marker distribution across the 21 wheat chromosomes

Figure 3. Genetic map of chromosome 6BS

Results:

The HF resistance gene was mapped at 12.42 cM on the distal

region on the short arm of chromosome 6B (Figure.3). The HF

resistance gene was flanked by two markers, IWB71431and

IWB61175, which spanned 8.3 cM and were 2.8 and 5.4 cM

from the HF resistance gene, respectively.

Figure 1. Genetic map of 21 chromosomes created via Jmp Genomics

The elite line ‘WA008076’ provides a novel source of resistance not yet exploited by

breeding programs in the PNW. Additional GBS markers will be integrated into the genetic

map in an attempt to obtain higher markers coverage and maximize the likelihood of

developing markers diagnostic for the resistance gene. SNP markers will be converted to

PCR-based markers & validated on an array of diverse wheat materials from the WSU

breeding program. Further, the diagnostic molecular markers will facilitate marker-assisted

selection and assist identifying Hessian fly resistance genes as well as identifying genes

related with other important agronomic traits in the PNW spring wheat cultivars.
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