Rothamsted Research
Harpenden, Herts, AL5 2JQ

Patron: Her Majesty The Queen

Telephone: +44 (0)1582 763133
Web: http://www.rothamsted.ac.uk/

Rothamsted Repository Download

G - Articles in popular magazines and other technical publications

Bell, J. R. and Mead, A. 2022. A comprehensive sugar beet virus yellows
model. British Sugar Beet Review. 90, pp. 12-15.

The publisher's version can be accessed at:

» https://edition.pagesuite-
professional.co.uk/html5/reader/production/default.aspx?pubname=&edid=b8e65
3aa-7cbf-4b24-b6f4-475199142850

The output can be accessed at: https://repository.rothamsted.ac.uk/item/987yy/a-

comprehensive-sugar-beet-virus-yellows-model.

© Please contact library@rothamsted.ac.uk for copyright queries.

14/02/2022 09:31 repository.rothamsted.ac.uk library@rothamsted.ac.uk

Rothamsted Research is a Company Limited by Guarantee
Registered Office: as above. Registered in England No. 2393175.
Registered Charity No. 802038. VAT No. 197 4201 51.

Founded in 1843 by John Bennet Lawes.


https://edition.pagesuite-professional.co.uk/html5/reader/production/default.aspx?pubname=&edid=b8e653aa-7cbf-4b24-b6f4-475199142850
https://edition.pagesuite-professional.co.uk/html5/reader/production/default.aspx?pubname=&edid=b8e653aa-7cbf-4b24-b6f4-475199142850
https://edition.pagesuite-professional.co.uk/html5/reader/production/default.aspx?pubname=&edid=b8e653aa-7cbf-4b24-b6f4-475199142850
https://repository.rothamsted.ac.uk/item/987yy/a-comprehensive-sugar-beet-virus-yellows-model
https://repository.rothamsted.ac.uk/item/987yy/a-comprehensive-sugar-beet-virus-yellows-model
repository.rothamsted.ac.uk
mailto:library@rothamsted.ac.uk

” James R Bell

Head of the Rothamsted
Insect Survey

Andrew Mead

Statistics and Data Science
Group, Rothamsted Research

A COMPREHENSIVE
SUGAR BEET VIRUS
YELLOWS MODEL

BBRO recently funded a four-year project titled ‘A
Comprehensive Sugar Beet Virus Yellows Model’ that is
scheduled to complete its objectives on 31st August 2023.
The need for the project arose because sugar beet yields
faced a potentially increased threat from virus yellows (VY)
following the EU ban of systemic use of neonicotinoid seed
treatments in 2018. As many growers will be well aware,
control of the aphid vector Myzus persicae, commonly
known as the peach-potato aphid, is critical for effective VY
management. As a result, the project, led by scientists at
Rothamsted Research, is tasked with enhancing a decision
support system which uses aphid data from the Rothamsted
Insect Survey and a statistical model to produce a forecast of
potential infection levels due to VY that is issued on the 1st
March each year.

In September 2019, the Rothamsted team began updating
the model, aiming to include the latest incoming aphid
information within the model. An older version of the model
had been in operation since the late-1990s (Werker et al.
1998) but since that time, climate change has had a profound
impact on the system and has advanced the first flight of
aphids. Indeed, since the Rothamsted Insect Survey began
recording aphids in a systematic way, aphids have advanced
the start of the flight season by more than 30 days in 50 years
(Bell et al. 2015). Thus, the project first statistically scrutinised
previous model assumptions about the relationship between
first flight, cumulative abundance and temperature (Fig. 1.
Regressions and 1/5/10/20th plot below), in an attempt to
obtain better predictions about the threat of virus yellows.
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Fig. 1a. Timing (day number in year from 1st January) of the first
(black dot), fifth (red dot), tenth (blue dot) and twentieth (green
dot) catches of Myzus persicae in the Rothamsted Insect Survey's
Brooms Barn suction trap (see Fig. 3) from 2001 to 2021.
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Fig. 1b. Fitted linear regression relationship between first flight
day of Myzus persicae and average daily mean temperature

(°C) over the period 1st January to 28th February at the Brooms
Barn suction trap. Points show the observed values for each year
between 1965 and 2020.
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Fig. 1c. Fitted linear regression relationship between the total
count of Myzus persicae at the Brooms Barn suction trap from 1st
January to 17th June (log base 10 transformed after adding an
offset of 1) and first flight day. Points show the observed values for
each year between 1965 and 2020.
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Fig. 2. Schematic representation of the sugar beet virus yellows forecast model.
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One of the greatest challenges in
biological forecasting is predicting
insect population size. It's perhaps
worth reminding ourselves that the
Met Office communicate ‘medium-
range weather forecasts’ that extend
to 10 days for the UK. The Rothamsted
team are really extending their
biological and statistical knowledge to
give an estimate of the total numbers
of aphids four months into the future!
In this noisy biological system, there’s
plenty of opportunity to produce a
poor estimate, especially considering
how rapidly biological, physical and
environment variables are changing.
Science does not yet know how these
variables impact population growth
rates precisely, but we have the world’s
best resource providing the richest
aphid datasets to help guide us.

Fig. 3. The Rothamsted Insect Survey
12.2m suction trap at Brooms Barn, Suffolk

It's important to note that this is the
first time a derogation decision has
been based on a statistical model
and, by all accounts, the forecasts
have turned out to be accurate for
the 2021 season. However, this is no
time to rest on our laurels as there
still is a great deal of work to do

to incorporate more detailed plant
and aphid biology. The biological
background is important because

the peach-potato aphid has a diverse
diet of over 50 host plant families,
some of which may also act as virus
reservoirs. If conditions are right, the
aphid acquires the virus within five
minutes of feeding on an infected
host and then is primed to transmit
the virus to neighbouring sugar
beet. The original source of that virus
may come from nearby beet clamps,
root remnants, weeds and fodder beet

or further afield. Even so, it is therefore
vital that growers remain vigilant to
the virus threats to sugar beet and
maintain high levels of crop hygiene to
minimise risk.

If predicting a national virus figure
more than five months ahead of the
sugar beet harvest was a challenge,
then predicting which fields will be
impacted across the 100,000 hectares
of arable land is an even greater one.
We have been analysing field data

on aphid numbers from BBRO and
British Sugar to potentially provide
estimates at a more local level. That
is proving hard to resolve because
each individual yellow water trap

is contributing unique knowledge
regarding the level of the pest threat.
In some circumstances, one trap may
report large numbers and nearby
another will catch very few. If all the
traps within a local area reported
similar data, then it would be much
easier to produce postcode-based
forecasts, but because they don't
that remains a future aspiration rather
than a reality. Here, growers can help
because we now know the importance
of yellow water traps in providing
information about geographical
variability - sustaining the effort and
building on that network of traps can
only ever be-a good thing for sugar
beet growers for the future.
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