Accepted Manuscript

THE CROP JOURNAL

Wheat stripe rust resistance gene Yr24/Yr26: A retrospective
review

Robert Mclntosh, Jingmei Mu, Dejun Han, Zhensheng Kang

PII:; S2214-5141(18)30024-2
DOI: doi:10.1016/j.¢j.2018.02.001
Reference: CJ 281

To appear in:

Received date: 16 January 2018
Revised date: 12 February 2018
Accepted date: 1 March 2018

Please cite this article as: Robert McIntosh, Jingmei Mu, Dejun Han, Zhensheng Kang
, Wheat stripe rust resistance gene Y124/Yr26: A retrospective review. The address for
the corresponding author was captured as affiliation for all authors. Please check if
appropriate. Cj(2018), doi:10.1016/j.¢j.2018.02.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.cj.2018.02.001
https://doi.org/10.1016/j.cj.2018.02.001

NEvICw

Wheat stripe rust resistance gene Yr24/Yr26: A retrospective review
Robert Mclntosh®“*, Jingmei Mu®®*, Dejun Han®¢, Zhensheng Kang™® *

@Plant Breeding Institute Cobbitty, University of Sydney, Private Bag 4011, Narellan, NSW 2567, Australia

b State Key Laboratory of Crop Stress Biology in Arid Areas, College of Agronomy, Northwest A&F University, Yangling 712100, Shaanxi, China
¢ College of Agronomy, Northwest A&F University, Yangling 712100, Shaanxi, China

dCollege of Plant Protection, Northwest A&F University, Yangling 712100, Shaanxi, China

Abstract: The objective of this review is to describe events in China and elsewhere that are related to the
discovery, genetic identification, use, and ultimate break-down of a single wheat gene for resistance to stripe rust,
namely Yr24/Yr26. In our retrospective analysis there was an early assumption of at least three genes at or near the
locus, which caused an erroneous presumption of genetic diversity for resistance. It is an example of another
boom and bust cycle in plant breeding with races virulent to Yr26 (V26 races) now being the majority race group
in the Chinese Pst population. We have attempted to present our story in a historical and personal context
demonstrating research inputs from different national and international groups, as well as some significant
contemporary side issues. It covers the period from the late 1980s to 2017, during which significant rapid
advances in the molecular biology of host : pathogen genetics occurred. We attempt to describe both successes
and drawbacks in our work.
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1 Introduction

Stripe or yellow rust (caused by Puccinia striiformis Westend. f. sp. tritici) is a significant wheat disease
worldwide. Although many genes for resistance have been documented and a number given permanent
designations, there are many more that have been documented and given temporary names because they require
either further validation, suitable germplasm to represent a permanent designation, or the stocks carrying them are
not internationally accessible. In other cases, resistances have been named as quantitative trait loci (QTL) that
span considerable genetic length and again need further work for validation and Mendelization. Nevertheless,
resistances in the last two groups can be given temporary names or QTL designations according to the rules of

genetic nomenclature for wheat.

Stripe rust, along with Fusarium head blight, are currently the two most important diseases of wheat worldwide.
Major stripe rust epidemics in China are infrequent, but can be spectacular in scope and consequence. These well
described epidemics, were consequences of the introduction and widespread use of initially effective resistance
genes, either in widely grown varieties, or suites of derivatives with the same resistance genes, followed by the
emergence of virulent races. This pattern of resistance breeding and subsequent disease epidemics clearly follows
the predictable boom-and-bust cycle.

Since the 1950s there have been five documented boom and bust stripe rust episodes in China [1]. The first

occurred in the 1950s with the use of variety Bima 1 that carries gene Yrl [2]. The second was in 1964, but in this
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