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Introduction

: > Wheat stripe rust , caused by
Puccinia
striiformis Westend. f. sp. Tritici, is
a devastating fungal disease that
threatens most of the world's wheat
production.

New resistance genes must be
identified and introgressed into
future wheat cultivars to tackle the
current and newly emerging races
of this pathogen.

In this study, we conducted a
genome-wide association study
(GWAS) using 9523 single
nucleotide polymorphism (SNPs)
markers identified from 245 wheat
lines to identify the genetic basis of
stripe rust resistance.

Materlals and methods

Study Area

Field screening was conducted during 2018 and 2019 main
cropping seasons at Kulumsa Agricultural Research Center
(KARC), in Ethiopia

Plant Material

This research used a panel of 245 elite spring wheat breeding lines
(T. aestivum) from International Center for Agricultural Research
in Dry Areas (ICARDA).

Genetic Diversity

Genetic diversity was discovered based on polymorphic
information content (PIC), heterozygosity, and Nei’s gene
diversity using the whole set of SNP  markers

from PowerMarker 3.25 software (K. Liu & Muse, 2005).

Genome-Wide Association

The mixed linear model (MLM) in TASSEL 5.2 software was used
to examine marker-trait association (MTAs) between BLUEs value
of CI and SNP genotypic data. Mixed linear model in which
genetic markers were used as a covariance matrix between
individuals along with population structure and kinship matrix

MTAs were declared significant at a threshold value
of —log,,(p) = 2.5 (corresponding p value < 0.05).
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Figure 2- A dendrogram illustrating the clusters of wheat lines
based on Nei’s genetlc dlstance The lines were color-coded with
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Fig 3 — Structure clustering and principal components of 245 wheat
lines based on 9523 SNP markers. K probability of population
group based on K=2; a

Objectives

General objectives:

This research is aimed to find the novel loci responsible for Pst

resistance on spring bread wheat germplasm to contribute

substantial input for durable rust-resistant variety development

program against the Pst.

Specific Objectives:

1.
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C;gpping seasons

To evaluate bread wheat varieties for their resistance
against yellow rust under natural disease pressure.

To identify and map QTLs associated with yellow rust
through genome-wide association mapping.

To assess the nature and extent of genetic diversity of

globally collected bread wheat germplasms.

Results and Discussions

Phenotypic Evaluation results
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Fig 2 — Phenotypic distribution of
245 wheat lines against stripe
rust under natural disease pressure
as infection type (IT), disease
severity (DS), and coefficient of
infection (CI) in corresponding two
environments (2018 and 2019). (A)
Frequency of genotypes for DS in
percentage; (B) frequency of
genotypes for IT; (C) Frequency of
genotypes for CI on the scale of 0-
100 Each environment is
represented with different colors as
indicated by the color legend.
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Table 1-Summary of the MTAs detected in the 245 wheat

breeding lines for stripe rust resistance
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