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01 Overview of Early Blight in NW Spain

A Limia(NW Spain): an important potato crop zone affected by Early blight in last years   

It developsmorerapidlyduringperiodswhenenvironmentalconditionsbalancebetweenWETandDRY

ALimiaissuitableareato potatocropby:

Å the oceanicclimatewith Mediterraneaninfluence.
Å Ameanaltitudeof 640m.a.s.l
Å Asandysoilzonewith artificialirrigatingsystems. A Limia

ALimiaregion(NWSpain)isanimportantpotatoproducingareawhere20.000haare plantedeveryyear.

Theepidemicsof EBarebeingfrequentin lastyearscausingyieldlosesin this region(last5 years)



02 Background and objectives

Betting for sustainability = reducing agrochemicals without involving yields

Objective:
Checkwhichmodelsarethe bestto predictfirst symptomsof EBin thisclimateareain order to develop

sustainabletoolsto applycorrectlypesticidesin potatocrop

TheEuropeanGreenDealgoalisto reduceby50%the useof pesticidesin the EUby2030.

InNWSpaintherearenot availableDSSsto managediseases

Farmersapplyfungicidesfollowingpre-stablishedcalendars



03 Material and methods

Hourlydatawastakenfrom aweatherstationlocatedin potato field

Weather data

Aerobiological data 

Phenology  

Hourly conidia concentration was obtained following SpanishAerobiology
Networkprotocol

Maingrowstageswereconsideredfollowingthe BBCHscale

Potatofieldwaslocatedin ALimia(Galicia,NWSpain)from 2017to 2021

Area and period of study

Year

2017 2018 2019 2020 2021

Date of planting 22-Apr 15-May 16-May 26-May 19-May

Date of emergence 16-May 1-June 4-June 10-June 10-June

A Limia



03 Material and methods model name Risk units Bibliography
Geographic 

place

p
la

n
t-b

a
se

d

P-days
300

Pscheidand Stevenson (1986);
Hams et al. (n.d);

Ghahremanet al. (2015)

Wiscosin
South Alberta 

(Canada) 
Irán

330 Abuley and Nielsen, 2017 Denmark

GDDs

361 Franc et al. (1988)
San Luis Valley 

(EEUU)

375 Franc et al. (1988)
San Luis Valley 

(EEUU)

417 Franc et al. (1988)
San Luis Valley 

(EEUU)

625 Ghahreman et al. (2015) Irán

1000 Pscheidand Stevenson (1986) Wiscosin

WE model 1 Streck et al. (2007) Brazil

p
a

th
o

g
e

n-
b
a
se

d

IWP 6
Iglesias et al., 2007,
Waals et al., 2003b

Spain
South Africa

TOMCAST

10 Meno et al., 2020 Spain

20
Gleason et al., 1995;
CowillJr. et al., 2005

Ontario 
(Canada)

New Jersey

25 CowillJr. et al. (2005),
New Jersey

p
la

n
t-p

a
th

o
g
e

n-
b

a
se

d TOMCAST (25)
+ 

maturity
25 + 330 Abuley and Nielsen, 2017 Denmark

Forecasting models 

Bibliographicsurveyaboutforecastmodelsto EB
Models were classifiedplant-based, pathogen-based and plant-pathogen-based
models.

Statistic methods 
RootMeanSquareError(RMSE):

RMSE=
Ȣ Ȣ

Confidenceinterval(95%) (C.I) :

C.I= ȄɎ°z
ȢȢ
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ºC

DAE

%
 ;
 m

m

T 
(ºC)

RH
(%)

rain 
(mm)

rainy
days

Total 
conidia

18.2 73.7 29.8 7 5242

T 
(ºC)

RH
(%)

rain 
(mm)

rainy
days

Total 
conidia

16.5 82.6 123.8 22 2551

T 
(ºC)

RH
(%)

rain 
(mm)

rainy
days

Total 
conidia

15.8 77.1 44.4 14 1907

T 
(ºC)

RH
(%)

rain 
(mm)

rainy
days

Total 
conidia

17.7 73.9 8.4 3 528

T 
(ºC)

RH
(%)

rain 
(mm)

rainy
days

Total 
conidia

16.7 79.2 67.2 12 427

1
st

sy
m

p
to

m
s

Phenology, aerobiology and weather during period of study 

2017 2018 2019 2020 2021

Date of 1st symptoms 21-Jun 8-July 13-July 16-July 17-July

DAE of 1st symptoms 38 38 40 37 38

Temp
Relative humidity
Rain



04 Results
How good was the application of prediction models in predicting early symptoms?

DAE in which first symptoms were observed ςDAE in which first symptoms were predicted  

$!%ÏÂÓȢ$!%ÐÒÅÄȢ



04 Results
How good was the application of prediction models in predicting early symptoms?

DAE in which first symptoms were observed ςDAE in which first symptoms were predicted  

$!%ÏÂÓȢ$!%ÐÒÅÄȢ

A AB C

A : Plant-based model
B: Pathogen-based model
C: Plant-Pathogen-based model



04 Results
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A : Plant-based model
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Best prediction first symptoms



04 Results
Accuracy of forecasting models on determining onset of first symptoms (RMSE)

RMSE=
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