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The problem

Know your Enemy
• Strawberry powdery mildew can
between 20% and 70% crop loss a year;

cause

• One UK grower reported a loss of £3/4 million
in one year due to the disease;
• Problem has developed with ‘everbearers’ (day
neutral) strawberry as well as use of tunnels,
now used to give longer harvest season, an
annual crop;
• Temperature and humidity in tunnels ideal for
fruit production and disease development;

• Disease arrives on plants from propagators;
• Epidemics caused by conidiospores.
Lifecycle of P. aphanis (Jin, 2016)

Ongoing challenges for strawberry growers
• Strawberry powdery mildew, most feared epidemic disease that can cause significant
financial loss;
• Many growers use fungicide sprays every 7 or 8 days from April to September/October (20+
sprays) a season, very expensive; insurance spraying whether or not disease is developing;
• Decreasing number of fungicide available (active ingredients); Danger of development of
fungicide resistance;
• High cost of fungicides;
• Fungicide residues in fruit (number not MRL); In USA top of the ’dirty dozen’ fruits;
• Lack of labour, cost of labour, very narrow financial margins; Arrival of ‘Spotted Wing
Drosophila’;
• Supermarket requirements.

Aims of prediction system
• To produce a system that was accurate and reliable, (i.e. if a grower used it,
they would not get an epidemic if they followed the predicted spray dates);
• Aimed to predict when the fungus would sporulate and use fungicides to kill
all stages between spore landing, germination, production of ESH and
sporulation;
• Clear and simple to follow;
• Underlying hypothesis: SPM grows at certain temperature and humidity. If
those conditions do not occur, it grows more slowly or not at all. Therefore
it is the number of disease conducive hours that need to be monitored.

Hypothesis behind spray timing (144 hours)
The system aims to keep the initial
inoculum level as low as possible;
b

a. Clean up spray;

b. The first spray after 144 hours of
disease conducive conditions will kill
any germinating or growing hyphae
and therefore prevent sporulation;

c

a
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c. Spores may fall on the leaf after the
fungicide spray, but any spores which
germinate and grow will be killed at the
next spray after 144 hours of disease
conducive conditions.

What does the grower see? (end of season screen shot)
•

The Y-axis of the prediction graph indicates the
number of accumulated hours where both
parameters are met;

•

The X-axis showing the date;

•

When the ascending green line turns to amber (at
115 hours), this is a warning for the grower to
prepare to spray;

•

When the line turns to red (at 125 hours), a
fungicide spray is needed;

•

At 144 hours, the fungus can start to reproduce
and produce spores, i.e. initiate an epidemic if the
grower has NOT sprayed.(if both parameters were
satisfied 24/7, spray needed every 6 days: if both
parameters satisfied for 6 hours a day, spray
needed after 24 days)

• NOTE: risk is measured in the number of disease
conducive hours. The system is NOT predicting
disease levels

Results shown now are from the 2019/2020 validation
trials (funded by Ceres)
We needed to demonstrate that it would work in different parts of the country,
and on different varieties
• We knew that the technology would work from a small ‘proof of concept’ in
2016/18;
• Nine sites in England and Scotland;

• 8 made some attempts to use the system, one adhered to the routine
programme, spraying every 8 days;
• Ran from April 2019 to April 2020.

2019/2020 end of season screen shots from two participating farms
• The top graph was from a farm
where they continued to spray
every 8 days, but did enter every
fungicide used into the system;
• The graph below shows a grower
who trusted the system, used
fewer sprays and recorded no
disease.

Results of 2019/2020 on–farm validation on nine sites from seven farms
Number of fungicide
applications

Cost-benefit analysis
Disease report
(cost of fungicides and labour, £/hectare) (by growers, assessed on site)

Evaluation of use of system

Farm location by
postcode

Prediction
system

Insurance
programme

Prediction
system

Insurance
programme

Savings

HR8

4

8

454.88

947.87

492.99

Good control, no disease

Good use of the system

PH12

6

9

547.86

804.07

256.21

Good control, no disease

Good use of the system

HR9

17

19

1146.12

1321.59

175.47

Good control, low disease

HR4

15

18

1826.95

1948.41

121.45

Good control, no disease

ST18 (Site a)

17

19

1193.5

1228.5

35

Good control, low disease

System not used to its full
potential
System not used to its full
potential

System not closely followed

ST18 (Site b)

16

19

1101

1228.5

127.5

Good control, low disease

DD11 (site a)

13

15

1402.39

1618.14

215.75

Good control, no disease

DD11 (site b)

6

7

749.52

874.44

124.92

Good control, no disease

CB24 (control site)

na

22

na

1516.12

na

Poor control

System not used

na

na

p value between two
treatments

0.001

0.01

System not used to its full
potential

How Ceres supported the project
What did Ceres Fund?
• Work on the Agri-tech services website to apply the algorithm to all incoming data;
• Salaries for 2 research assistants for 12 months;
• Travel etc. to all participating farms;
• One short course for growers.

Factors contributing to the successful licensing of the product:
• All earlier work carried out on farms;
• All research and development finished;
• Accepted advice of growers;
• System compatible with any temperature/ humidity sensor.

End Result: Licensed product April 2020

Unique features of the system
• Weather based;
• No need to monitor spore numbers or lesions, as the disease is
always present at low levels at the start of the season;
• Disease conducive hours;
• Measuring risk in hours;

• Not predicting disease, predicting when to spray.
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