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SUMMARY  
Late blight (Phytophthora infestans) in potatoes is a disease which still has the ability to 
completely destroy a crop or ruin any financial value it may have had. In practice, the usefulness 
of IPM is limited by several factors, including the need to produce a more-or-less entirely blight-
free crop, the selection of cultivars by buyers and not those involved in growing the crop, and 
the unreliability of weather forecasts looking more than a few days ahead. The emergence of 
strains of blight which are resistant to, or show reduced sensitivity to existing fungicides is 
placing increasing reliance on a small number of groups of active ingredients, which is 
concerning, especially as regards preventing tuber blight infection. With food being abundant, 
regulatory pressures on the agchem industry will not ease in the foreseeable future. This means 
that control of blight will have to involve an increased use of resistant cultivars, probably as a 
mixture of new cultivars, and existing cultivars being given resistance through new genetic 
technologies.  
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INTRODUCTION 
Since late blight first appeared in Europe in the mid 1840’s, it has been a disease for growers 
and their advisors to fear. If left uncontrolled in a season favourable to the disease, and where a 
cultivar without complete resistance is grown, it still has the ability to completely destroy a crop 
or render it of no financial value.  

IPM THROUGH THE MEASUREMENT OF RISK 
For approximately 30 years, blight risk in GB was measured by Smith Periods. A Smith Period 
occurred when there were two consecutive days where each had a minimum temperature of 
10°C for at least eleven hours, and with a relative humidity ≥ 90% (Smith L. P., 1956). Over 
time, it became clear to those giving fungicide advice to growers, that Smith Periods were 
underestimating risk, probably because of the agressiveness of newer strains. Following research 
for a PhD at the James Hutton Institute in Dundee (Dancey S., 2018), the measurement of risk 
in GB was updated in 2017 to the Hutton Criteria, where the period of relative humidity ≥ 90% 
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was reduced from 11 hours to 6. To date, anecdotally this change in risk measurement has been 
a distinct improvement. It is hoped that periodic research, perhaps every decade, will continue 
to update risk criteria for blight. 

IPM, GROWER SIZE AND WEATHER FORECASTS 
Larger growers, typically those growing 200 ha’s or more of potatoes, are especially vulnerable 
to the ravages of the disease. These are people whose farming businesses are tilted 
disproportionably towards the crop, and who therefore cannot afford to suffer a significant 
financial loss caused by blight. To achieve blight-free crops, they are dependant on a regular 
planned spray schedule of fungicide application, which requires detailed planning and faultless 
execution.  
 
Significant improvements in weather forecasting have occurred as a result of the increasing 
availability of satellite data and increasing computer capacity to run forecasting models (Bauer P. 
et al, 2015). Nevertheless, 7 and 10 day forecasts are not reliable enough to allow large growers 
to significantly drift from pre-planned fungicide application schedules. Smaller growers, who 
have the flexibility to change plans at short notice and whose income is less proportionally 
dependant on the potato crop, can follow changes in forecasts and Hutton Period events to 
adjust fungicide schedules as required. This sort of flexibility is at the heart of successful IPM.  

IPM THROUGH CULTIVAR SELECTION IS NOT IN THE HANDS OF THE GROWER 
Because “the customer is always right,” cultivar choice is largely driven by buyers and not 
growers. Growers will normally have a choice of cultivar from a list provided by the buyer, but 
except in the case of organic production, such choices rarely include cultivars with significant 
blight resistance. There is very little overlap between cultivars used in conventional and organic 
production, largely because buyers want the organic segment of the market to be effectively 
separate from conventional, which means distinct cultivars in the organic sector. With the 
organic sector being only a tiny fraction of the total potato market, the proportion of the potato 
area grown with cultivars with good blight resistance is similarly tiny. This needs to change. 

AN UNINTENDED CONSEQUENCE OF HERBICIDE LOSS IN OTHER CROPS 
Experience suggests that outgrades are still the main source of blight outbreaks in the early part 
of the growing season. However, the loss of herbicides in minor crops such as field-scale 
vegetables because of strict EU regulation is resulting in more potato ‘volunteers’ emerging and 
surviving in such crops. These can and do act as secondary sources of blight as the season 
develops. This trend of herbicide loss is only likely to continue and is an increasing barrier to 
implementing IPM, especially later in the growing season.  

THE ROLE OF THE SPRAYER DRIVER IN SUCCESSFULLY IMPLEMENTING IPM 
The sprayer driver has a vital (but too often neglected) role in making IPM work in practice. The 
main principle of blight fungicide application is to properly cover every plant in the field, so that 
spores blowing into the crop do not find gaps in that cover which allow them to germinate.  
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Driver errors include: 
 Spray quality which is too coarse, resulting in gaps between droplets deposited on the 

foliage. In the past there was a conflict between correct spray quality for blight prevention 
and reducing drift, but with the improved nozzle technology developed in the last decade or 
so, that conflict should no longer be the problem it was. 

 Boom height being too low, which is a natural reaction of drivers when wind conditions are 
marginal. This results in fungicide striping, and therefore strips of crop with less or no 
fungicide. 

 Insufficient overlap at the start of a run when using GPS-controlled sprayers, resulting in 
poor coverage because of low pressure in the spray lines for the first 1-2m of that run. 

 Water in the booms at the start of a spraying session, resulting in triangles of crop with no 
fungicide at the outer edges of the boom where the sprayer starts off in the field. 
Unfortunately the same parts of the same field tend to get this treatment with each 
successive fungicide application, with the inevitable outcome.  

 Not using a headland nozzle (a separately-controlled nozzle on the outer edge of the boom) 
so that crop canopy which flops outwards as it grows into the edge of the field is poorly 
covered with fungicide, or not covered at all. 

 Spraying when the canopy is too wet, resulting in fungicide run-off. This tends to happen 
when the sprayer is sent a long way from the home base, and the driver does not want to 
return having not done the job he was sent to do. 

 
In addition, some drivers are much more observant than others in spotting blight (and other 
problems) in crops, and experience unfortunately suggests that those who pay less attention to 
the detail in terms of application are also the least observant in spotting and reporting problems.  

FUNGICIDE-RESISTANT AND AGGRESSIVE STRAINS ARE A BARRIER TO 
IMPLEMENTING MORE RIGOROUS IPM POLICIES ON FARMS 
The effects of EU-36 and EU-37 on blight fungicide programmes have been both profound and 
costly. Whereas before these strains appeared, fungicide programmes could be largely based 
around mixtures of cheaper generics, especially mancozeb and fluazinam, it has proved 
necessary to broaden the range of fungicides used to include those whose patents mean they 
are more expensive to purchase. Whereas before the emergence of these strains, programmes 
could be constructed costing under £200/ha, they now typically cost £350/ha and sometimes 
more. This increased cost is one which has been carried by growers (that is, not passed onto 
buyers) and has therefore significantly eroded the net profit (reward for risk) returned to the 
grower. 

RELIANCE ON TOO FEW ACTIVE INGREDIENTS FOR TUBER BLIGHT CONTROL 
It can only be hoped that EU-37 will disappear over time, and that the strains which displace it 
will show normal levels of fluazinam sensitivity. At the moment, the industry is 
disproportionately dependant on fluopicolide, and especially the QiI fungicides cyazofamid and 
amisulbrom, for tuber blight prevention. If any of these active ingredients was lost to resistance, 
then the industry would be extremely vulnerable to a bad blight season. To help prevent this 
happening, it is important that fungicides are not applied in blocks of say more than two 
consecutive applications, and that the QiI fungicides, currently sold as single active ingredient 
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products, are always mixed with a partner with a different mode of action. (Fluopicolide currently 
comes ready-mixed with propamocarb).  
 
The loss of diquat as a desiccant in 2020 will increase the risk of tuber blight infection at the end 
of the growing season, because killing potato haulm prior to harvest will take longer than is 
currently the case, so exposing the crop to potential infection for longer.  

IPM THROUGH VARIETAL RESISTANCE 
Food is abundant in the EU, and that means the regulatory pressures on pesticides will surely 
continue. The net result of that, measured over a period of years, is the industry will have to 
depend on fewer active ingredients from a diminishing number of fungicide classes. Clearly 
selection pressure on those classes remaining will therefore increase, potentially leading to a 
cascade of fungicide resistance or reduced sensitivity, resulting in potential failures in controlling 
the disease. Therefore, from the perspective of IPM, the long term solution will have to come 
from resistant cultivars. Some of the major European seed houses are now starting to market a 
significant range of blight-resistant cultivars. How durable those resistant genes will prove to be 
remains to be seen. Apart from marketing into different sectors of the potato industry (dealt with 
above) the issues surrounding the widespread adoption of new cultivars are many and complex, 
but include: 
 The ability of the seed house to rapidly multiply-up seed to levels where they gain ‘critical 

mass’ in the industry. This can be especially problematic with cultivars which set low 
numbers of tubers. 

 Unknown problems in the cultivars which only become apparent with more widespread 
adoption. These include susceptibility to other diseases, seasonally-dependant consumer 
defects such as after-cooking blackening, and physiological problems such growth cracking. 
Experience suggests it can take 5-10 years of commercial growing to uncover the full range 
of a new cultivar’s ‘Achilles heels’. 

 Reluctance among buyers to change cultivars. This is entirely understandable, in that once a 
cultivar has achieved good consumer acceptability, why change to something unknown? In 
the UK, Maris Piper, which in 2019 was still the most popular cultivar in GB and occupied 
13.5% of the GB potato area (despite its introduction in 1963) is the prime example of this 
reluctance to change (Anon. 2019).  

 
Nevertheless, the increasing pressure on fungicides caused by regulatory pressures, and 
fungicide resistance or reduced sensitivity, means that resistant cultivars will have to become 
much more common in the industry. The emergence of newer gene editing technologies such as 
CRISPR-Cas9 offers hope for the industry in the longer term. This is as long as there is consumer 
acceptance of such technologies, which most definitely hasn’t been the case to date with older 
gene insertion techniques, as BASF’s bruising experience in Europe with the GM blight-resistant 
cultivar Fortuna clearly demonstrated (Anon. 2011; Anon. 2014). So far, attempts to make 
CRISPR-Cas9 work in potato blight have not proved successful (van den Hoogen and Govers, 
2018), although it must only be a question of time before the technology is mastered. Also, seed 
houses currently appear to be showing no interest whatsoever in any form of gene editing 
technologies, but that will surely change.  
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IMPROVEMENTS IN IPM IN THE FUTURE 
Although the potato industry has significantly benefited from the recent introduction of 
oxathiapiprolin, representing the first of a new class of blight fungicides, current pesticide 
regulation probably means that the appearance of new fungicide classes cannot be relied on. As 
a result, big forward steps in IPM are only likely to come from the seed houses in the form of 
resistant cultivars. In terms of spray application technology, despite the widespread introduction 
of GPS-controlled sprayers and other aids to the spray operator, the person controlling the 
sprayer (whether driving it in the field or perhaps in the future remotely controlling it) will 
always be a key part in making any IPM strategy work in the field. As for weather forecasting, 
although the easy gains from the use of satellite data collection and enhanced computer 
modelling appear to have already been made, further refinements will surely increase the 
reliability of forecasts in the future. But for larger growers, the lack of accuracy of 7 and 10 day 
forecasts will remain a stumbling block to fully implementing flexible IPM fungicide programmes.  
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