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ABSTRACT

Leaf rust (Puccinia triticina) collections were obtained from rust-infected wheat leaves throughout
the survey of wheat fields and nurseries in the East Delta region in Egypt (Damietta and Dakahlia
Governorates) in order to determine the virulence of wheat leaf rust fungus in 2010/11. Single
uredinial isolates (56 in total) were derived from twenty two wheat leaf rust collections and tested for
virulence phenotype at seedling stage on 17 Egyptian wheat cultivars and 20 lines of Thatcher wheat
that conformed near-isogenic for leaf rust resistance genes i.e. Lri, Lr2a, Lr2c, Lr3; Lr9, Lri6, Lr24,
Lr26; Ldka, Lrll, Lr17, LdO; LriO, Lri8, Lr2i, Lr2b; Lr14b, Lri5, Ld5 and Lr42. Thirty three
virulence formulae of P. triticina were found. Virulence phenotype TKTT, which is virulent to each of
the tested resistance genes except Lr9 only, was the first most common virulent phenotype. PKTT is
virulent to all resistance genes except Lr2a and Lr9, and the second most common virulent phenotype.
TTTT exhibited the third most common virulent phenotype. On the other hand, leaf rust resistance
genes i.e. Lr9 and Lr2a exhibited the highest efficacy (73.22%) and (46.42%), respectively than the
rest (Lr's). However, Gernmeiza 10, Beni Sweif 4 and Sakha 94 proved that they have 18 genes.
While, Gizal68, Sidsl and Beni Sweif 5 probably are free from any gene at least against these isolates
in this study. Virulence phenotype that showed avirulence to leaf rust resistance genes in the Thatcher
differential lines increased in frequency in the East-Delta region in 2010/11 growing season. The high
diverse populations of P. triticna in this region will continue to present a challenge for the
development of wheat cultivars with effective durable resistance.
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INTRODUCTION

Among several diseases that constrain wheat
production, leaf rust caused by Puccinia triticina
Eriks. is probably the most widely distributed
disease as it affects Winter, facultative and
spring wheats (Singh et al., 1999). Genetic
resistance is the most economical and
environmental control measures. The ability to
diversify the genetic base for resistance depends
on knowledge of resistance genes present in the
germplasm used in a breeding program. Named
race-specific genes for resistance to rusts in
wheat can be postulated if a wheat line is
inoculated with series of pathogen races that
possess diverse combinations of avirulence and
virulence genes. This method, which is based on
the gene for-gene-relationship, has been
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described and used by several researchers
(Browder and Eversmyer, 1980; Knott and
Johnosn, 1983 and Singh, 1993), Genes Lr9
from Aegilops umbel/ulata, Lr26 from Secale
Cereale, Lr24 cereale, Lr24 from Thinopyrum
ponticum and Lr4i (=39) from Triticum tauschii
have proven to be no more durable for resistance
than Lri, Lr2a, Lrll or Lr17, which were
derived from common hexaploid wheat. For all
of these genes, virulent phenotypes of P.
triticina quickly increased, rendering the
resistance genes largely ineffective. Wheat
cultivars with combinations of leaf rust resistance
genes have selected more complex leaf rust
phenotypes that have combinations of virulence.
When wheat cultivars with strongly selective
seedling resistance genes are removed from
cultivation, the virulent P. triticina phenotypes




























