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Late blight, caused by the oomycete fungus Phytophthora infestans (Mont.) de Bary,
is the most destructive disease affecting the potato worldwide. This fungi affects to
green tissues reducing photosynthetic activity of the plants in the period of higher
foliar development. It is favour by wet weather conditions and warmer temperatures.
The infection disperses very fast if the favourable weather conditions keep during
several days. If the infection starts in a potato field, farmers have to apply fungicide
sprays in short periods of time to try to control infection, being sometimes
impossible.
Potatoes of Kennebec cultivar grown in Galicia (NW Spain) are subjected to a
Protected Geographic Indication (PGI) according to European legislation. The NW of
Spain is characterized by oceanic climate with Mediterranean influence that made of
potatoes a susceptible cultivar to Late Blight damages. Currently, farmers apply
preventive sprays to avoid first symptoms in potato plants following pre stablished
calendars (Routine) but they don´t know the exact day of infection. Therefore, many
of applied preventive sprays are unnecessary. This contribute to environment
pollution, increasing production costs and also can be a risk to consumers. Besides,
European commission approves the Green Deal (From farm to the fork) whose goal is
to reduce of 50% the use of pesticides in European crops by 2030.
Therefore, the objective of this research work is to apply a DSS in potato crop in A
Limia (NW-Spain) to control Late Blight reducing the use of fungicides and keeping
final yields. The effect of the DSS application is also being studied on soil biodiversity.

Material and methods 

Preliminary results

Weather and sporangia during crop season. Daily temperature is avgT and relative humidity is RH.

Date Product Active matter Dose (/ha) Control Routine DSS

24-6 Mancolaxyl Metalaxyl 8% + Mancoceb 64% 2.5 kg X

8-7 Volare Propamocarb 52.5% + 
Fluopilcolide 6.25% 1.4 l X

12-7 Valbon Benthiavalicarb 1.75% 
+Mancoceb 70% 1.8 l X

21-7 Xanilo Cymoxanil 45% 0.25 kg X

22-7 Volare Propamocarb 52.5% + 
Fluopilcolide 6.25% 1.6 l X

30-7 Volare Propamocarb 52.5% + 
Fluopilcolide 6.25% 1.6 l X

4-8 Equation 
pro

Cymoxanil 30% + Famoxadone 
22.5% 0.4 kg X

5-8 Asbelto Dimethomorf 50% 0.5 l X

18-8 Milraz pro Cymoxanil 33% + Zoxamide 33% 0.45 kg X X

19-8 Asbelto Dimethomorf 50% 0.5 l X X

4-9 Leimay Amisulbrom 20% 0.5 l X

Introduction and objective

On the left: Potato leaflet with sporulation by Phytophthora infestans. On the right, sporangia 
of P. infestans on a leaf observed by microscope at 25x. 

Calendar of fungicide applications in each plot of three considered: Control, Routine 
and DSS.

The Kennebec cultivar was planted in three subplots named Control (without
fungicide application), Routine Application (intervals of 7 days) and DSS application
(according to NegFry model) with three replies of each one. Hourly weather
conditions were measure with an I-metos 3.3 weather station installed on
experimental potato field.

Aerobiological monitoring was done following the Spanish Aerobiology Network
whose proposal was to know the concentration of sporangia in the atmosphere of
the crop. Besides, two volumetric samplers were installed (one near to control
subplot (1) and other near to DSS subplot (2)) to know how epidemics the contribute
to sporangia in the air.

NegFry model was chosen as a Decision Support System to control Late Blight. The
first part of NegFry is based on the negative prognosis (Ullrich & Schrödter, 1966).
The second part is based on a model developed by Fry et al. (1983). The NegFry
model requires air temperature, relative humidity, rainfall, cultivar susceptibility and
the date of 50% of crop emergence.

The Late Blight disease progress was measure weekly following severity values (%)
adapted from Rahmatzai et al. (2017) and then, r-AUDPC were calculated according
to Fry (1978) to compare epidemics in three different plots.

For the purposes of sampling in harvesting, a furrow was used per plot measuring
0.75 m x 30 m and the value per hectare was estimated.

Evolution of Late Blight severity (%) in three plots studied. Yields harvested in three plots. Marketable yield is 
size more than 40mm. 

Costs of fungicide application per 
crop season
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Quantification of Late Blight epidemic in three plots 
studied by r-AUDPC.

Phenological stages of three potato plots studied: DSS, Routine and control.
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Date 

Sporangia (1) Sporangia (2) rain avgT Wind RH Irrigation

1-7

50% emergence

10-6 17-6 10-7 28-7 11-8 18-8

Foliar development Row closure and few flowers
1st symptoms on Control

Final flowering. 
Start senescence on

control

Senescence on Control Start senescence on DSS 
and Routine

4-8 1-9

Volumetric sampler 1 Volumetric sampler 2

Buds End of senescence on
control

Near to senescence on
Routine and DSS

DSS
Routine

Control

DSS

Sprays (nº) 4

time (h/ha) 4

Sprays saved (%)* 56

Time saved (%)* 56

Routine

Sprays (nº) 9

time (h/ha) 9

Sprays saved (%)* 0

Time saved (%)* 0

Control

Sprays (nº) 0

time (h/ha) 0

Sprays saved (%)* 100

Time saved (%)* 100

*The percentage of time and sprays 
saved were calculated considering 
the routine calendars  of farmers in 
this area
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