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Abstract

Phytopathologies affecting viticulture, such as pgrane downy mildew Rlasmopara viticoly are depending on
meteorological trend. Diseases are controlled with use of fungicides, which has considerable emim@osts, negative
effects on environment, human health and wine tyualhis strategy should be reconsidered througioducing methods to
reduce the use of chemicals. In order to act priynjptis necessary to know the correct incubati@miod and an accurate
knowledge of meteorological parameters such as ¢estyre, humidity and precipitation is required.isTproject is an
example of metrological approach applied to agreomtogical studies. The aims are: improvementhef meteorological
observations in field by applying a metrologicalpegach and calibration methods; evaluation of theeuainties;
implementation of traceability in meteorological asarements; and improvement of the forecasting mdmeinclusion of
measurement uncertainties in the input values.
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Introduction priority to the rainfall in autumn and winter affeg the

The development dPlasmopara viticolaBerk et Curt.) is  potential of germination of wintering oospores. TEEI
related by rain, temperature, and humidity (Lafomd a index value depends on the sum of components called
Clerjeau, 1988). The disease is controlled by asimasuse  potential energyEp and kinetic energyec. The potential

of fungicides, which has considerable economics;amtd phase is used to delay the onset of fungicide spray
negative effects (Perazzollet al.,, 2008). In order to programs. Treatments are also avoided when disease
identify high-risk and fungicide treatment periods, development predicted by kinetic phase is below the
forecasting models have been proposed: from thelfased average.

on “3-10" condition proposed by Baldacci (1947) or An automatic weather stations (AWS), has been talda
Goidanich (1964) is reached to date at the moderrerms of measured quantities, resolution, accursgggific
mechanistic models (Rosst al 2008). These models have for agricultural purposes, and conform to WMO
improved the quality of the output data, but nofieghem recommendations (WMO, 2008).

considered the quality of the input data in ternfs o The air temperature sensor has been calibrated ukin
evaluation of measurement uncertainty and tradéealuf transportable climatic chamber “EDIE” developed emthe

the sensors of the weather conditions measurirtgrsys ENVO7 MeteoMet project (Merloneet al, 2012). The

In situ calibrations of weather stations are usuall sensing element have been placed inside the chamber
performed by comparison, leaving reference senslmse  together with the reference sensor (C-SPRT 25pbebd

to sensor in calibration (Rare al, 2004). This procedure at the ITS_90 fixed points. The calculated caliloratcurve

was metrologically evaluated and showed relevanakwe is of the typet=(taws) obtained by means of a polynomial
points. There is a need in agrometeorological esudor  fit on the differences between the value read frima
testing sensors and their calibration. datalogger linked to air temperature sensor inbcation
Furthermore, with the Directive on the Sustaindble of  (taws) and reference sensdg)((Table 1)

Pesticides 2009/128/EC, art. 3, the European Cosioms

establishing a minimum rules for the use of pedtisiin Tab. 1 Calibration results for air T sensor uncertaintyaduation..
European Community and will become mandatory in4201 Tab. 1: Risultati della taratura del sensore déell@ell’aria.

o 0 o o Residues
Materials and Methods Q) | twsC) | ATCO) | teae(C) ¢S
Data on the epidemic of. viticola are carried out in 44.085 44.7 -0.615 44.067 0.018
vmeyar_d selecte_o! to be representative of vine-grgwarea, 25 338 258 0462 25 375 0.037
for cultivar, position, slope, soil type, and so&tposure,
The two vine variety assayed have a homogeneotsmnsys 11.068 11.3 -0.232 11.083 -0.015
In this study we evaluate the potential improvemeithe 0.983 1 0.017 0.955 0.028
empirical model EPI, proposed by Strizyk (1983).eTh
model is a application tool validated in differewine- -8.918 9.1 0.182 -8.955 0.037
growing areas of Italy (Caféit al, 2006) and it has been the -19.953 -20.3 0.347 -19.922 -0.031]

subject of comparative studies (Cossual, 2004). The

Y - The calibration of the air relative humidity sendas been
model follows the entire life cycle of the pathogeiving

performed at INRIM laboratories. The calibrationdsne
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using the direct method by comparing the relativenidlity
reference produced by a generator of air humidity the
reading of the sensor in calibration. For the eatiun of
the uncertainty, the values read both temperatuvéSA
sensor tws) and temperature reference sendgj have
been also considered.

Results and discussion

potentially washout rains of following days, thenficide
sprays would have been useless. The scenario wmaild
different if we had taken into consideration theagliations
with inclusion of measurement uncertainty for thie a
temperature and relative humidity, where, moreovbe
washout rains in the days following the situatioh o
epidemic risk were absent or mild.

Therefore, it is considered that forecasting modisuld

It have been evaluated the potential improvement ofnclude measurement uncertainties in the inputesland
forecasting model by inclusion of traceable datad an provide traceability of the reference sensors ® AWSs

uncertainties in the input values; contemporanhpgéns
growth observation,
evaluation of measurement uncertainty. Data redufos
simulations (temperature, relative humidity, raihféeaf
wetness) have been collected hourly.

sensors in order to have more accurate meteoralodata

meteorology data recording, andand better models output data. Moreover, furthediss are

needed to better understand the metrological phenom
and improve these powerful tools which are the
epidemiological forecasting models.

Going backward from the date of primary infection This study is funded by the EMRP participating coies
symptoms (DPIS) onset, the most probable period ofyithin EURAMET and the European Union, in the

infection (PPI) was calculated according to Giosteéal.
(2002) as shown in Fig. 1. The DPIS was deductealithh
observation of symptoms in field to be between Magnd
10. Starting from DPIS, was calculated the progreks
incubation as explained by Ca#t al. (2011). Taking into
account infectious precipitation, the most prediai@ys on
which sporangia formed are between April 30 and Nay
and the beginning of germination between April @ @n

In Figure 1 is showing the EPI values in sevenedéht
simulations. EPI index without uncertainties préslithe
potentially infection beginning at April 13. In sifations

framework of ENV0O7-REG4 MeteoMet European project.
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Fig. 1 - EPI index, focused on period in which igghty
recommended make a treatment.

Fig. 1 -Indice EPI, focalizzato nel periodo in céi altamente
raccomandato eseguire i trattamenti.
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