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2. Clubroot survey method

The evolution of clubroot 
spread in Alberta (2005 – 2021)
Y. Aigu, V.P. Manolii, S.F. Hwang, M.W. Harding, and S.E. Strelkov

1. Introduction

3. Clubroot spread over the years

By 2021, clubroot had been
diagnosed in more than 4900
canola crops representing about
3800 different fields (Fig. 2).

• NRB pathotypes were found in
3,642 fields

• RB pathotypes were confirmed
in 425 fields; in nearly 40% of
these fields, NRB pathotypes
had been found previously

4. Area under clubroot risk

5. Conclusions
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Clubroot, caused by the obligate parasite Plasmodiophora brassicae, is an important
soilborne disease of canola and other cruciferous hosts worldwide. This disease
causes the formation of large galls on the roots of susceptible plants, reducing water
and nutrient uptake and leading to stunting and significant yield reductions. During
the decomposition of infected tissue, many resting spores are released back into the
soil. Those resting spores have a half-life of ~4 years, and some can remain viable
for up to 10 years. In Alberta, clubroot was first identified on canola in 2003. Clubroot
is managed mainly by planting clubroot resistant cultivars, which first became
available in 2009. However, resistance-breaking pathotypes of P. brassicae were
detected on canola in Alberta for the first time in 2013.

The objectives of this study were to:
1. Characterize the spread of clubroot in Alberta over time, including comparisons of

resistance-breaking (RB) and non-resistance breaking (NRB) pathotypes

2. Identify new areas where clubroot is likely to spread in the coming years, to
advise local growers and canola industry personnel about the disease
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Clubroot of canola was first detected near Edmonton in 2003. The first province-wide
surveys for clubroot were initiated in 2005 to monitor disease occurrence and
spread. These surveys have been conducted annually since then and provide an
important record of clubroot in Alberta over time. In the surveys, canola fields are
visited in late summer/early fall, usually after swathing.

To improve the efficiency of the survey, a protocol has been established:
1. Inspect the roots of 30-50 canola plants

located near the main entrance of the field

2. Inspect weedy patches and low-lying areas
that are more likely to be infested

3. If clubroot is found, sample the field in a W
pattern, inspecting all roots at each of 9-10
points along the arms of the W (Fig. 1)

4. Collect infected root material for pathotyping
under greenhouse conditions

Figure 3: Number of clubroot infested fields by county in Alberta. The number of fields are cumulative
since 2005. Counties or municipal districts without confirmed clubroot cases are shown in grey.
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Figure 2: Cumulative number of clubroot-infested fields in
Alberta, 2005-2021.

By examining the spatial components of clubroot spread (Fig. 3), we can see that
the outbreak began around Edmonton and then moved outwards, mainly in a
contiguous fashion to adjacent counties or municipal districts. The outbreak remains
most severe closer to Edmonton. However, the spread has not been exclusively
contiguous, with some isolated districts becoming infested, likely due to human
activities.

Figure 1: Clubroot survey protocol. The
star represents the main field entrance.

Figure 4: Area under clubroot risk in
2022. The area represent where 80%
of the 2022 clubroot fields will be
identified.
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By studying the recent spread of clubroot in
Alberta, we have developed a model to predict
where clubroot will disseminate from one year to
the next. This model uses the minimum distance
between newly identified and previously infested
fields. Based on the 2005-2021 data, we
determined that 80% of fields that are newly
infested with NRB pathotypes in a given year
occur within a 6 km range of a previously infested
field. This allowed us to predict where 80% of new
NRB cases would be found in 2022 (Fig. 4). For
the RB pathotypes, the situation is more complex:
in addition to spread by natural factors or human
activities, RB pathotypes can also emerge in NRB
fields by mutation or host selection pressure.
Nonetheless, spread from fields previously
confirmed as RB can still be modelled (Fig. 4),
although this does not capture new cases detected
from NRB fields.

1. The number of clubroot-infested fields is increasing yearly in Alberta

2. Clubroot has spread from the Edmonton region (its origin) to most canola growing
areas

3. The pathogen has overcome resistance quickly following the introduction of
resistant cultivars

4. The spread of RB pathotypes is more difficult to predict than NRB pathotypes
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