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Short communication / Communication brève

First report of stripe rust (Puccinia striiformis f. sp. tritici) on wheat       
in Quebec, Canada 
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PHYTOPROTECTION 95 : 7-9

Stripe rust, Puccinia striiformis f. sp. tritici, is one of the world’s most important diseases of wheat. In 
Canada, stripe rust is found mainly in the western provinces (British Columbia, Alberta and Saskatchewan) 
and, more recently, in the provinces of Manitoba and Ontario. Here, we report the first detection of stripe 
rust on wheat in the province of Quebec, Canada. Leaves showing yellowish sporulation arranged in nar-
row stripes were found in wheat performance trials at the research station of Université Laval, in Saint-
Augustin-de-Desmaures. Morphological identification was confirmed by several PCR assays targeting 
specific genomic sequences and a rDNA gene segment (ITS2/28S).
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[Un premier signalement de rouille jaune (Puccinia striiformis f. sp. tritici) chez le blé au Québec, Canada]

La rouille jaune du blé, Puccinia striiformis f. sp. tritici, représente une des maladies du blé les plus 
importantes à travers le monde. Au Canada, la rouille jaune du blé se retrouve principalement dans 
les provinces de l’Ouest (Colombie-Britannique, Alberta et Saskatchewan) et, plus récemment, dans les 
provinces du Manitoba et de l’Ontario. Nous rapportons ici la première détection de la rouille jaune 
du blé dans la province de Québec, Canada. Des feuilles présentant des sporulations jaunâtres dis-
posées en bandes étroites ont été retrouvées dans des essais de performance de blé à la station de 
recherche de l’Université Laval, à Saint-Augustin-de-Desmaures. Des analyses moléculaires ciblant des 
séquences génomiques spécifiques de même qu’un segment d’un gène d’ADNr (ITS2/28S) ont confirmé 
l’identification visuelle.

Mots-clés : rouille jaune, Puccinia striiformis f. sp. tritici, blé, Triticum aestivum
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Stripe rust, Puccinia striiformis Westend. f. sp. triti-
ci, is one of the most important diseases of wheat 
(Triticum aestivum L.) that can be found around the 
world. In Canada, stripe rust was first discovered on a 
wild grass in Alberta, in 1918, and few years later on 
barley (Hordeum vulgare L.) and on wheat (Newton 
and Johnson 1936). Since that time, the disease has 
been observed mostly in the Prairies and in British 
Columbia. Stripe rust can cause between 10% and 
70% yield loss, depending on factors such as culti-
var susceptibility and timing of infection initiation 
(Baily et al. 2003; Chen 2005). Since 2000, the disease 
has also been reported in Ontario but yield has not 
been affected (OMAFRA 2009). In Ontario, stripe rust 
occurrence appears to be associated with early spring 

conditions or a prolonged cool period (between 10°C 
and 15°C with increased leaf wetness) (Chen 2005). 
An alternate host for the pathogen was not known 
until Jin et al. (2010) demonstrated that wheat inoc-
ulated with aeciospores collected from Berberis 
chinensis Poir. resulted in the formation of uredinia. 
Later, Wang and Chen (2013) reported that Oregon 
grape (Mahonia aquifolium (Pursh) Nutt.) also was 
an alternate host. These discoveries indicate that the 
pathogen inoculum could be aeciospores coming 
from local alternate hosts along with urediniospores 
carried by air currents from the southern United 
States, where the pathogen overwinters on native 
grasses and winter wheat (Bailey et al. 2003).
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On 26 July 2013, stripe rust was found on the 
upper leaves of six wheat lines and three cultivars 
grown in experimental performance trials at the 
Université Laval research station in Saint-Augustin-
de-Desmaures (46°43’56.6’’N, 71°31’04.6’’W, QC, 
Canada). To our knowledge, this is the first report of 
P. striiformis f. sp. tritici in the province of Quebec. 
Several dried infected leaves have been deposited in 
the National Mycological Herbarium (maintained by 
Agriculture and Agri-Food Canada in Ottawa) with 
accession number DAOM 243003. Uredinia occurred 
on the upper leaf surfaces only. None were obser-
ved on the leaf sheath. These sori were yellow and 
arranged in narrow stripes lined up along the length 
of leaf blades. The stripes were 3-12 mm long and 
spaced 0-5 mm apart. The number of stripes on a 
leaf was low, ranging from 4 to 20. Pustules were 
elongated to oval, measuring 0.31-0.58 x 0.13-0.19 
mm. Urediniospores were egg-shaped to spherical, 
yellow, and measured 25-30 x 20-28 μm. DNA was 
extracted from urediniospores and amplified by PCR 
or real-time PCR (qPCR) using several sets of spe- 
cific primers: Pst1 and Pst2 (Wang et al. 2008), Nesta 
(Wang et al. 2009), and two qPCR assays (Liu et al. 
in press) targeting short fragments within the RPB2 
and BT gene regions analyzed by Liu and Hambleton 
(2010, 2013). Relative to the phylogeny published by 
Liu and Hambleton (2010), the BT fragment is diag- 
nostic for Puccinia Series Striiformis, comprising 
four species of which three were formerly included 
in the broadly-defined P. striiformis species complex, 
while the RPB2 fragment is specific for P. striifor-
mis sensu stricto. The sequences underlying the BT 
assay differentiate the four species (P. striiformis, P.  
striiformoides, P. pseudostriiformis and P. gansensis) 
in pairwise comparisons at up to four nucleotide 
positions. The qPCR positive reactions were direct- 
sequenced for additional validation. A sequence for 
the internal transcribed spacer region 2 and partial 
28S ribosomal RNA gene was also determined using 
the primers Rust2inv (Aime 2006) and ITS4Ru1 (5’- 
GCCTTAGATGGAATTTACCACCC-3’). All results were 
consistent with the morphometric identification of P. 
striiformis f. sp. tritici. The sequences were depos-
ited in GenBank as KM679359 (ITS2/28S, 541 bp), 
KM105961 (BT, 136 bp) and KM105962 (RPB2, 306 bp). 
The BT and RPB2 data were a 100% match to three 
and two sequences of wheat stripe rust, respectively, 
found in the NCBI nr database (July 2014). 

As sporulation generally starts 12 to 14 days after 
infection (Chen et al. 2014), infections could have 
occurred around 11-14 July 2013. Indeed, on 12-13 
July, the minimum temperatures recorded at the 
closest Environment Canada station, the Quebec 
Jean-Lesage International Airport, were 11°C and 9°C, 
respectively; these correspond to optimal temper-
atures for infection (7-12°C according to Chen et al. 
2014). Such temperatures also occurred on 1 July and 
21-27 July 2013. However, average day temperatures 
between 1-24 July 2013, with the exception of 21 July, 
were higher than the optimal temperatures (10-15°C) 
reported for the latent period, from the infection to 
the sporulation (Chen et al. 2014). It is possible that 
we are in the presence of high temperature strains 
that emerged a few years ago in southeastern United 
States (Markell and Milus 2008). This means that 
stripe rust could occur again in Quebec and thus 

deserves to be followed more closely, especially as 
two Berberis species, B. thunbergii DC. and B. vul-
garis L., were reported in this region (Romain Néron, 
Herbier du Québec, pers. comm.). The presence of 
alternate hosts raises the concern of early-season 
infection, which could potentially lead to higher yield 
losses and the possible occurrence of new virulence 
phenotypes since the pathogen can complete its 
sexual cycle.
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