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Abstract (300 word limit) 

Statement of the Problem: 

Wheat is a major staple food crop worldwide and 

various insect pests and pathogens cause significant 

grain yield losses to the crop every year. Among 

them, Hessian fly (Mayetiola destructor, HF) is a 

major destructive pest that can significantly reduce 

the wheat yield. To date, 35 HF resistance genes have 

been named. However, lack of diagnostic markers for 

these genes hampers their deployment in wheat 

breeding. Most of them have been mapped within 

cluster of NBS-LLR encoding genes but no HF-R 

genes have yet been cloned. H34 is a Hessian fly 

resistance gene, confers high level of resistance 

against many Hessian fly biotypes.  

Methodology and Theoretical Orientation: 

H34 was previously mapped on the short arm of 

chromosome 6B using an F12 recombinant inbred line 

(RIL) population of Ning7840 x Clark. For fine 

mapping, a cross was made between two RILs, 

RIL115-S and RIL118-R contrasting for H34 alleles, 

and 286 F3 lines were generated to identify 

heterogenous inbred families (HIFs). Fine mapping 

using HIFs and SNPs developed from 90K SNP chips 

delimited H34 in a 4.5 Mb interval. Genotype-by-

sequencing (GBS) analysis of the four pairs of near-

isogenic lines (NILs) from the selected HIFs 

identified additional SNPs in the H34 region that 

further narrowed the H34 region to 670 kb. Also, 

under this region, three differentially expressed genes 

are identified from RNA-seq data which are likely to 

be the candidate genes. 

Findings and Conclusion: 

The tightly linked flanking markers can be used in 

marker-assisted selection of H34 in wheat breeding 

programs. The successful fine mapping of H34 has laid 

the foundation for cloning of the gene. Moreover, this 

research will provide evidence that plant-pathogens 

and insects share the attack strategy and are targeted by 

the specific type of R-gene mediated resistance.               
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