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Introduction:
SRUC

* Ollseed rape (canola) is
one of UK’s most
profitable crops (2" only Fa
to wheat) :

« Equally useful as a
break crop in rotations

» Scotland's most
common break crop

« Clubroot a major issue

« Avallable control
measures incomplete




UK ollseed rape distribution

OSRYyields — 3 to 4 t/ha
3.6 t/ha (64 bushels / acre) =
Centre for gross margin £667 /ha or >$400/acre)

Ecology & Hydrology
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Clubroot a major issue In UK solls %%,

<@
Survey 2008,2009, 2010 SRUC

ot e OB sites
wawmm  °© Chinese cabbage
vy W - Dbioassay used
. » Agronomists /
- consultants used so a

probable bias towards
fields of concern

« 52% samples positive

+ UK strategy of testing
and rejecting infected
fields is unsustainable
as clean land is a
diminishing resource




Significant yield losses S >< 2

Losses can be 100% where crop is abandoned and ploughed back in SRUC

Correlation between yield and clubroot severity across all varieties and sites showing a
0.03 t/ha loss per each 1% increase in disease severity (3 year project across 6 trial sites)
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Poor rotational practices have exacerbated @

<@
problem - knowledge on optimal long term rotations required SRUC

Clubrootlevel %
5

1/3 1/4 1/5 1/8
Rotation
N Clubroot —@— Yield

1 in 3 rotation = 63 % potential
yield
1 in 4 rotation = 65 % potential
yield

After Wallenhammer (1996) showing the clubroot severity in fields
following the previous crop of oilseed rape, with crop yield overlaid
assuming losses of 0.03 t/ha per % severity of clubroot in a 4 t/ha crop
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Efficacy of management options incomplete 0.0
Field trials across 6 UK sites SRUC

AHDB project RD-2007-3373

Shropshire field trial site showing susceptible Kommando plot
foreground and resistant Mendel in the background, spring 2008 .



Clubroot control

— predicated means in cross site analysis (6 sites) SRUC
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Yield t/ha after soil treatment e e
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- predicated means in cross site analysis (6 sites) SRUC

t/ha

All trials

NNNWLGIWW I I
UI~NOR WUTNIOR WUT

w All trials



Limited varietal resistance to ozo

clubroot SRUC

- Heavy reliance by
growers on single
mechanism

10



Varietal control — mean clubroot disease 0’0

<&
severity (% — December) SRUC

8

. Note poor efficacy at Aberdeen site where it has been deployed previously
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Aberdeen 08  Shropshire  Herefordshire Warwickshire
2008 2009 2010

Kommando susceptible, Mendel and Cracker carry resistance



Yield by site t/ha

SRUC

m Kommando
= Mendel
Cracker

Aberdeen 2008 Shropshire  Herefordshire Warwickshire
2008 2009 2010

Kommando susceptible, Mendel and Cracker carry resistance



Prevalence and distribution of resistance
breaking strains present in UK

AHDB project RD-2140027105

e Soil sampled from 90 commercial
clubroot infected fields across the UK

» Soils tested for presence/absence of
Mendel virulence

e Solls tested for pH

ECD set for pathotype determination

» Soil and cropping details collected for
each field




Mendel resistance breaking strains g%,

<
— common throughout UK SRUC
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Preliminary pathotyping (ECD)

- shows that clubroot in the UK is highly diverse

2016 | Dominant pathotypes
defined by ECD

2017 | Dominant pathotypes
defined by ECD
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Fleld testing

» Soll testing allows both
short and long term
planning

« Clean soll is a diminishing
resource

» Some practices not

sustainable
» More detailed field 35 v =-3.92x 4 a3.51
mapping could facilitate e |
targeted application of 2°
available control measures o
AHDB project RD-2140027105 Comparison of primers from Faggian and

Parsons (2002) and Wallenhammar et al.
(2012)



Field mapping using soll tests, UAVS
and yield maps

PNE
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SRUC

Top: Little D|Iwyn England. Bottom: Backboath, Scotland

Clubroot
severity (O-
100 index)

AHDB project RD-2140027105 1%/05/17 18/07/17



Mapping can help to quantify economic

losses and aid decision making
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Novel control methods? X
Elicitor application — seed soak SRUC
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Replicated pot experiments following on from earlier work
on soil drenches and foliar sprays



Field trials - seed soaks

— results show elicitors give variable control SRUC

March 2017 Clubroot elicitor trial

25

20

15

10
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Untreated Insimmo Sitko-SA Laminarin

Treatment

Seed soaks in replicated field trial Scottish Government RESAS SRP RD2.1.6



Summary ngjc

Soil amendments that raise soil pH and calcium
content only partially reduce disease severity.

Varietal resistance gives good control at many sites
but Is often poor at sites where resistant varieties
have been commonly used In previous rotations

Mendel breaking strains are present throughout the
UK

Alternative control measures such as elicitors have
some potential

Targeted application of such measures (through field
mapping) might help



Current UK advice <>
SRUC

Test solls for clubroot and pH and use results to plan strategy
for farm.

Pay attention to hygiene and soil movement.

Rotations of greater than 1 year in 5 are likely to be beneficial.
Avoid early sowing on infected sites

Avoid over-reliance on resistant varieties in short rotations

Only deploy resistant varieties where justified by disease level
to avoid over use and selection of virulent strains

Maintain high pHs on infected sites and use long rotations.
Spot treat infected patches in fields with lime



Future needs <&
SRUC

* Improve methods for early (cheap) detection and
prevention of clubroot

« Expand the range of tools for integrated and sustainable
disease management (resistance, tolerance, escape, bio-
control, elicitors)

* Develop robust economic models to deploy tools
sustainably and to help industry resolve conflict between
short term profitability and long term sustainability



Thank you! <%
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Plus acknowledgements to staff teams at ADAS and SRUC SRUC
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