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1 Policy Summary

1.1 Background

Potato cyst nematodes (PCN) cost UK agriculture over $50 million/year and threaten food
security in the developed and developing world. Improving our understanding of PCN
epidemiology is a priority for the potato industry, with spatial and spatiotemporal modelling
identified by the recent PHC PCN Working Group as essential components.

1.2 Key Research Questions

Is the distribution of PCN incidence in Scotland random or are there spatial and
spatiotemporal patterns?

What are the principal drivers of PCN incidence in Scotland?

Can we derive a model to accurately predict PCN incidence?

Can we identify promising new management options to reduce PCN incidence across
Scotland?

1.3 Research Undertaken

PCN risk mapping using ArcGIS Pro software.

Machine learning to identify the most important variables for prediction of PCN.
Machine learning to derive a model for predicting PCN incidence.

Analysis of potential management scenarios with the model.

1.4 Main Findings

Incidence of G. pallida and mixed populations are increasing over time, whereas incidence
of G. rostochiensis is decreasing.

There are statistically significant hotspots of G. pallida and mixed population incidence in
the Dundee postcode area

G. rostochiensis has a more widespread distribution than G. pallida, with statistically
significant hotspots of incidence extending from the Dundee postcode area, up into
Aberdeenshire and down into the Kirkcaldy postcode area.

Changes in the spatiotemporal incidence of one species were partially mirrored by
opposing changes in the other.

Incidence of G. pallida is intensifying over space and time in in the north Kirkcaldy, east
Perth, Dundee, and south Aberdeen postcode areas, with statistically significant hotspots
of G. pallida and mixed population incidence in the Dundee postcode area.

Incidence of G. rostochiensis has been persistently high over space and time in those areas,
except for a large swathe of land across the Dundee postcode area where it is diminishing.
The amount and proximity of surrounding seed and ware potato crops were important
drivers of incidence, as were features specific to the infested site, such as the slope and size
of the field and the number of years since it was last planted with potato.

The principal drivers of PCN incidence can potentially be modified by growers or at a
strategic national level to reduce risk of infestation.

A machine learning algorithm was developed to predict PCN incidence to a high level of
accuracy.

1.5 Recommendations

National strategy: The results of this study provide evidence that cross-contamination
between infested fields and healthy potato crops is causing persistent and intensifying
hotspots of incidence in densely cropped areas. There is currently little incentive or
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accountability for the ware sector to keep land PCN-free, therefore a national PCN strategy
that addresses this issue, either through financial incentives or new legislation, could be
key to preventing the ongoing loss of land for seed production.

Targeted control: There is a potential role for targeted control methods within a national
PCN strategy. The maps produced by this study provide powerful visual aids that can be
used to tailor control options, restrictions, and financial incentives according to patterns
of PCN incidence. Restrictions on the use of infested land for growing ware and on the
disposal of crops, waste and soil could be tightened in hotspots of PCN incidence, and
potentially eased or lifted in coldspots of incidence. Similarly, the standard sampling rates
for official pre-crop soil testing for PCN could potentially be increased in areas where risk
of pest spread is high and lowered elsewhere. In addition, financial incentives could be
tailored to the species-level to encourage more widespread cultivation of varieties with
moderate or high levels of resistance to G. pallida in regions where incidence of G. pallida
is intensifying.

Mapping: It is recommended that the ArcGIS analyses are repeated each growing season
to provide an up-to-date overview of the evolving PCN situation in Scotland.

Recording: Incorporation of additional agronomic variables in SPUDS (e.g., cropping
history, soil type and management, irrigation practices) would serve to improve future
modelling studies.

Modelling: Improving our ability to forecast when and where PCN will spread in the future
is one of the key recommendations of the Report of the Scottish PCN Working Group
(2020). This research provides the foundation to meet that aim, with further work planned
under the Scottish Government funded Strategic Research Programme 2022-2027 and
through external funding.
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