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Figure 1. Susceptible reaction of wheat isogenic lines having resistance genes Yrsp (right) and Yrl (left) in
Ardabil, 2017
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Figure 2. Susceptible reaction of winter wheat cultivar Urom to new race population of yellow rust at adult plant
(right) and seedling (left) stages in Ardabil, 2017
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Stripe (yellow) rust caused by Puccinia striiformis f. sp. tritici is the most devastating disease of bread
wheat (Triticum aestivum) in the world. The disease represents a constant threat to wheat production in many
wheat-producing countries. A wide range of virulent yellow rust pathotypes (races) is evolving in different
regions of the world causing the breakdown of widely utilized sources of resistance in wheat (Chen 2005).
On the other hand, comprehensive information on pathogen virulences and its variation and also
epidemiological information on pathogen movements provides a basis for the development of an early
effective warning system (Yahyaoui et al. 2001). Hence, the knowledge of virulence factors of pathogen and
determining of effective resistance genes in the region will enable breeders to target those useful genes in
their breeding programs. Considering the importance of wheat yellow rust, virulence of the pathogen was
investigated by planting differential cultivars and isogenic lines in a trap nursery located in Ardabil
Agricultural Research Station under field conditions during cropping seasons of 2015-2016 and 2016-2017.
The above station is geographically characterized by 38.17°N, 48.39° E and 1365 m Height that is situated in
North West of Iran. Each entry was planted on two 1 meter rows which were spaced 30 cm apart. The Plots
were spaced by 65 cm apart. A susceptible spreader (Morocco) row was sown around the borders of the
experiment and also after each 10 entries. The required cultural and agronomy practices were carried out
during the experiment. Disease severity was estimated according to the modified Cobb,s scale; from 0% =
immune to 100% = fully susceptible, when the disease was well-developed (80-100S) on flag leaf of the
susceptible check (Peterson et al. 1948). The infection types (IT;) of the disease (Immune (0), Resistant (R),
Moderately Resistant (MR), Moderately Resistant to Moderately Susceptible (M), Moderately Susceptible
(MS) and Susceptible (S)) were also recorded based on the method of Roelfs et al. (1992). The presence of
virulence was determined by comparing the responses (infection types and severities) of differential cultivars
with those of susceptible check while monitoring the disease in the nursery. In other words, any of
corresponding genes in differential cultivars were considered ineffective against the virulence of pathogen
when the disease responses of their differential cultivars were higher than 50S or 60MSS. In contrast the
effective genes against avirulence factors of the pathogen were those that the diseases responses of their
differential cultivars were less than 50S or 60MSS. Seedling reactions of the genotypes were recorded based
on the method of Line and Qayoum (1992) under natural field infection during 2016-2017. The results
showed the occurrence of virulence of stripe rust for some of the previously resistant genes (Safavi et al.
2013) including of Yrl, Yr3, and Yrsp in the yellow rust trap nursery in Ardabil, northwest of Iran. Disease
severity was higher in 2017 than that of 2016 (Fig. 1). The susceptible infection types of 7 to 9 were
observed on the genotypes carried Y1, Yr2, Yr3, Yr6, Yr7, Yr9, Yr17, Yr25, Yr32, and Yrsp at seedling stage
under natural field infection. In recent years, a stripe rust race commonly termed “Warrior,” first identified in
2011 in the United Kingdom, has already spread at high frequencies in most European countries, North
Africa (Hovmeller et al. 2016) and some Asian countries (Hovmeller et al. 2017, Mert et al. 2016). The
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virulence spectrum of race population in Ardabil was identical to the Warrior race or its variants which is
identically different from characterized races in Ardabil by carrying virulence combination for Yrl, Yr3,
Yr17, Yr32, and Yrsp and avirulence combination for Yr§ and Yr27. Except Yr§, and Yr27, the common races
in Ardabil are generally avirulent on Yrl, Yr3, and Yrsp (Afshari 2013, Safavi et al. 2013). This is the first
report of race population in Ardabil (Iran) which is similar to the Warrior race or its variants. Initial
assessment of Iranian wheat cultivars and winter wheat germplasm from winter wheat breeding program
showed vulnerability of some of the winter- type wheat cultivars (Fig. 2), whereas the spring- type wheat
cultivars were more resistant to the new race population of stripe rust. This difference is due to the
occurrence of new races or probably Warrior race of stripe rust which are avirulent on Y727, while virulence
for this gene has been reported from many wheat-producing areas of Iran (Afshari 2013), a common
resistance gene carried by the spring- type wheat cultivars in Central and West Asia and North Africa
(CWANA), the Caucasus region, and East Africa (Mert et al. 2016). Considering the predominant west-east
wind trajectory of rusts pathogens, it is expected that the spread of the Warrior race will be the next
challenge of growers in many wheat-producing countries. Future acquisition of virulence for Y127 by the
Warrior race would be a concern and thus monitoring for the potential development of virulence for Yr27 in
the Warrior race in the CWANA is very important.
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