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EXECUTIVE SUMMARY 
 

Background 
Every year, a field demonstration report describing the evolution of the trials 
and the demonstration/field days organized by the partners in Europe and 
China will be published on the website and disseminated to a large audience. 

Objectives 
The overall objective of the field demonstration report is to describe the activity 
of the previous year and to show what is planed the next one. 

Methods 
Every year, a report will summarize the trials implemented and the work done 
into the demonstration trial network 

Summary  

The demonstration trials was the occasion to test complete IPM programs on 
the three crops: 
- 4 in lettuce (France, Spain, 2 in Italy) 
- 4 in tomato (France, Spain, 2 in Italy) 
- 3 in grapevine (France, Spain, Italy) 
 
The results show good potential of several Euclid innovations in the three 
crops: 
Lettuce : 
We found good efficacy of three products to control Fusarium, Sclerotinia and 
Botrytis diseases:  Binab PGS in nursery, ANT’s compost in nursery and 
production and Mach 1 in production. 
Varieties may be a complementary approach to decrease disease severity. 
Tomato:  
High potential innovations from EUCLID will be included in IPM programs in 
the future demonstration trials in 2019: 
- Binab Air or ANT-Ca on powdery mildew; 
- Dicyphus on Tuta; 
- Soil treatment with a mixture of ANT’s compost and Trichoderma on 
Fusarium. 
Grapes:  
ANT-Ca was the only product tested in 2018. Regarding the underdose of ANT-
Ca product in the Spanish trial, only the results of Italian trial shows interesting 
results on downy mildew. 
DSS Dosa 3d was only tested in Spain. The adapted dose with the tool shows that 
the application of pesticides in grapes could be reduced. 
 
However, in the different cases, we can see that the yield is generally lower in 
IPM programs than in Conventional ones. 
 
More than 200 participants attended the different field visits during the year. 
The report presents the protocols, results and feedback from field visitors and 
gives ideas for the next season of trials in 2019. 
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Introduction 

2018 was the first real year of field demonstrations with Euclid innovations. It was an opportunity 
to set up 11 trials in 3 countries (France, Italy, Spain). This document presents the experiments, their 
results and the returns of the farmers and advisers who attended the visits. 

1. Field demonstrations trials in 2018 

1.1. Introduction 

The third year of the EUCLID project is the first year when the Euclid innovations are tested in a 
demonstration network.  This network organizes trials in three European countries. This report is 
based on information received from the demonstration sites leaders, the 12th of November 2018. 
 

1.2. Crop groups 

During the discussions about WP4 organization in Almeria, 2017 annual meeting of the EUCLID 

project, the decision was taken to work in “crop groups” in order to discuss the technologies to test 

and the available fields where to run the trials. People from WP1, 2 (research and development), 

WP3 (field trials demonstration) and WP4 (technologies evaluation) are working in these different 

groups. 

These crops groups were constituted after the 2017 annual meeting and were followed directly by 

meetings between November 2017 and January 2018 in order to plan the field works for 2018. 

Three crop groups were established: lettuce, tomato and grape. In order to get high quality 

experimental methods, each of these groups are composed by different members of the EUCLID 

project (mostly researchers and agronomists) but also technicians, crop specialists and companies 

coming from different countries targeted by the EUCLID project. 

Each crop group’s composition is described later into the “crop sections” 
 

1.3. Phone meetings 

Phone meetings were organized by crop groups at the end of 2017 and at the beginning of 2018 to 

discuss about: 

- products and technologies to be tested; 

- protocols we want to implement this year; 

- field visits organization and information for dissemination. 

 

During the phone meetings, several key points to implement the trials were defined: 
 

1) The objective of the demonstration trials is to compare 2 programs: IPM Euclid 
package vs Conventional package. To design it, the person responsible of the 
experiment must refer to the IPM Packages excel files produced in WP3; 

2) The choice of the programs and Euclid innovation depends on pests and diseases for 
each trial; 

3) Untreated areas are not mandatory because the main objective is to compare Euclid 
solutions with conventional ones; 
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4) Artificial infestation is not mandatory: the objective is to compare the IPM packages in 
the natural and the whole cropping period conditions; 

5) Observations of pests and diseases will be conducted describing the pressure, damage, 
abundance of pests; 

Evaluation of commercial standards characteristics will be done during the harvest. 
 
 

1.4. Demonstration trial board 

An excel file (figure 1) was design to get feedbacks from the different demonstration sites around 

Europe. 

This file contains: 

- general information about the demonstration site 

- a calendar week by week with the possibility to fill information about the situation in each 

demonstration site. 

This board was sent every week during the experimental season to update information from the 

demonstration sites’ leaders. 

 
Figure 1: Demonstration trial board 

 

1.5. Information on the workspace 

 
Access to the demonstration sites information are available on the following link: 

https://intranet.inra-transfert.fr/euclid/_layouts/15/start.aspx#/SitePages/WP4.aspx  

In the crop group section, information concerning each group are available: 

- Complete description of the demonstration sites 

- Euclid innovation sheets 

- Phone meeting reports 

ANT-Ca 

ANT-Ca 

ANT-Ca 

ANT-Ca 

https://intranet.inra-transfert.fr/euclid/_layouts/15/start.aspx#/SitePages/WP4.aspx
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Protocols, field demonstrations invitations and other relevant information (dss methodology, 
sampling for residues analyses methodology,…) were added in the workspace into the “Crop 
sections” during the season. 
 

In the crop group section, are available all useful information for each group: 

- Complete description of the demonstration sites 

- Euclid innovation sheets 

- Phone meeting reports 

 

1.6. Euclid innovation sheet 

During the 2017 annual meeting in Almeria, was decided that each research partner must provide a 
description of their innovation and instructions to implement it into the demonstrations trials. 
 
The template was produced in October and sent to all partners to fill it with their information. 
The information is: 
1/ Type of innovation: product or technology 
2/ Status (if product: registrated, authorized for experimentation, no authorization) 
3/ Targets (pests, diseases) and rates of products for each crop 
4/ Recommendations of use: storage conditions, operator precautions, mixing instructions, 
application instructions, restriction of use, deadline to use it 
5/ Partner contact 
 
Table 1 shows the number of innovations available in 2018 for demonstration trials: 
 

 Lettuce Tomato Grapevine 
Products   6 8 3 
Technology  0 0 1 

Table 1: Euclid innovations sheets separated by crop 
 
These sheets are available in the annex. 
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2. Lettuce 

2.1. Introduction   

The tests were set up between October 2017 and July 2018 depending on the country. They therefore 

took place on winter crops in France and on summer crops in Italy and Spain. 

Three trials were set up, monitored and harvested. The French and Spanish trials were tested for 

residues analyzes. The results of these analyzes will be discussed in the deliverable D4.3 that will be 

produced in January. 

 

Figure 2 : experimental sites for lettuce 

2.2. Lettuce crop group members 

Country Name & e-mail address Partner Role  
France  Jean-François BOURGEAY 

jean-francois.bourgeay@inra.fr  
Marc BARDIN 
marc.bardin@inra.fr  
Philippe NICOT 
philippe.nicot@inra.fr  

INRA Avignon Research & test 

Benjamin GARD 
gard@ctifl.fr  
Justine GARNODIER 
Garnodier@ctifl.fr  

CTIFL Applied research 

Philippe DELVAL 
Philippe.delval@acta.asso.fr  

ACTA WP Leader 

Italy Giovanna GILARDI 
giovanna.gilardi@unito.it  

AGROINNOVA Research & test 

Massimo PUGLIESE 
ceo@agrinewtech.com  

AGRINEWTECH Research & test 
Wp3 

Spain  Judit ARNO 
judit.arno@irta.cat  
Cristina CASTANE 
cristina.castane@irta.cat  

IRTA Applied research 

Sweden  Thomas RICARD 
thomas.ricard@binab.se  

BINAB Industry & test 

Table 2: lettuce crop group members 

mailto:jean-francois.bourgeay@inra.fr
mailto:marc.bardin@inra.fr
mailto:philippe.nicot@inra.fr
mailto:gard@ctifl.fr
mailto:Garnodier@ctifl.fr
mailto:Philippe.delval@acta.asso.fr
mailto:giovanna.gilardi@unito.it
mailto:ceo@agrinewtech.com
mailto:judit.arno@irta.cat
mailto:cristina.castane@irta.cat
mailto:thomas.ricard@binab.se


 

EUCLID - Europe-China Lever for IPM Demonstration 
info@euclidipm.org.com - www.euclidipm.org 

 

2.3. Euclid innovations tested 

The various innovations tested in 2018 are summarized in the table 3. 
 

 
France Italy Spain information 

Resistant var. 
recomm/fusarium 
wilt 

 X  - 

Binab PGS  X  Annex 6.4 

Compost  X X Annex 6.1 

Mach 1 X  X Annex 6.9 

BCAs (soilborne 
path.) 

 
X in 

nursery 
 Annex 6.10 

ANT-Ca   x  Annex 6.6 

Table 3: Euclid innovations tested in Lettuce in 2018 
 
 

2.4. Italian trials 

Two trials were conducted, one in plant production and in production: 
- one nursery trial to show the efficacy of ANT-Ca on Fusarium wilt; 
- one combined in nursery and greenhouse to show the efficacy of different IPM packages on the 
different pests and diseases. 
 

2.4.1. Nursery trial 

The objective of the trial was to compare the production of plants using the compost produced by 
ANT vs. a fungicide and to measure the impact of these two methods on the control of Fusarium wilt. 
 

 
Figure 3: nursery trial 

 
The trial was set up in a greenhouse using the Gentilina variety. 
Sowing and application of the products were done on March 8th2018. 
Inoculation of substrate with Fusarium oxysporum f. sp. Lactucae was done on April 4th2018. 
Transplanting (4 plants in each pot, 5 pots/treatment) was done on April 11th2018. 
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Product tested and rate: 
 IPM: compost applied in nursery at 10% concentration 
 Conventional: procloraz applied at 1 ml/L 

 
 
Results  

 
Figure 4: Disease intensity at trial end 

The letters represent significant differences between the treatments; for example, if two similar letters are 
written on the top of a bar, no statistical differences have been found between the treatment tested 

 
The intensity of the disease is significant and significantly different from the healthy control and all 
treatments. 
 
Composts allow a significant reduction of the disease with no significant differences with procloraz 
treatment (same efficacy of conventional technic and EUCLID IPM technic) but are significantly 
more infested than the healthy control. 
 

 
Figure 5: Biomass produced at trial end 
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Composts lead to an increase in biomass production of more than 20% compare to the untreated 
control. They have the tendency to produce more biomass than the healthy control and procloraz-
based treatment without significant difference however. 
 

2.4.2. Nursery and production trial 

The objective of the trial was to test IPM packages focusing on Fusarium wilt, which is the 
predominant problem in the demonstration site. 
 
Site: Moretta (CN): Historical farm in Piedmount specialized in lettuce production in open field and 
under protection. Lettuce fusarium wilt was detected since 2008. 
Crop rotation: lettuce-cabbage-lettuce (previous crop: cabbage) 
Target pathogen: Fusarium oxysporum  f.sp. lactucae race1 (the pathogen causes severe losses in 
susceptible lettuce cultivars grown in the tunnels with transplants from June to end of August) 
Three plastic tunnels: 6x60; 6x50; 6x40 m 
Lettuce cvs.: Volare (Butterhead type) and Vouluski (Red Batavian type). Lettuce cv. Gloriole (green 
Batavian type) resistant to Fusarium wilt was selected as reference control (Tunnel conventional).   
Crop density: 12 plants/m2 compared to conventional density used in farm (16 plants/m2). 
 

 
Figure 6: view of the test in nursery (left) and in production (right). 

 
 

The following protocol shows the tested programs. Three different Euclid IPM programs are 
included: 

 IPM 1:  ANT-lettuce program (T5, T15, T24) + Ant Compost + Trichoderma W2 (10% at the tray level, 
at SOWING ) +soil treatment with Ant Compost + Trichoderma W2 (1kg /m2, immediately before 
transplanting T17)  + ANT-Ca (T30 and T37 additional if necessary) 

 IPM 2: Nursery treatment BCA SERENADE (N.2, T0 and T9) – REMEDIER (N.2, T5 and T 15) - ALEXINE 
(N.2, T0 and T15, additional if necessary) – ANT-Ca (T30 and T37) 

 IPM 3: Binab Solution -Trichoderma Binab PGS 0,1 g/l substrate–N.3 at (T0, T7, and T15) in nursery 
and in field (N.1, at T21 (applied by spraying soil in field,) - ANT-Ca (T30 and T37) 

 
 Conventional IPM 
FERTILIZATION Npk = 8.6.10 in pre transplanting 

Foliar spray = Aminotron 
N organic + C organic 

On IPM 1 & 3 : Program ANT-
lettuce at T5, T15, T24 & T37 
 
On IPM2: Potassium phosphite in 
nursery + Program ANT-lettuce 
at T5, T15 

Target pests Conventional IPM 
Soilborne pathogens : 
Fusarium oxysporum f.sp. lactucae 
(most important) 
Rhizoctonia - Pythium 

Cultivars : resistant to moderate 
resistant to FOLrace1 
 
Red Batavian: Gloriole, Voluski 
Butterhead: Volare 

IPM 1 : Compost 
IPM 2 : BCA’s 
IPM 3: Binab PGS 
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Aphids  

Confidor (imidaclprid) at T10 

If presents: lacewing at 10 to 
50/m² [not needed] 

Noctuid moths Altacor (chlorantraniliprole) [not 
needed] 

Trips  Success (spinosad ) at T10 & T25 Success (spinosad ) at T10 & T25 
Mildew  Resistant varieties  
Botrytis & Sclerotinia Teldor (fenexhamid) at T10 ANT-Ca at 0,5% at T13 & T20 

 
Table 4: protocol in the Italian trial (T= transplant; Tn = n days after transplant) 

 
The experiment set up is as follows (figure 7): 

 
Figure 7: trial plan 

 
The season treatment program (nursery and production) is presented in Table 5. 
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Table 5 : complete trial program treatment schedule 

 
Other secondary problems were present during the trial and they were less controlled:  
Others diseases : Botrytis cinerea mainly on cv.Volare 
Insect: problems with thrips on cv. Volare (mainly).  
Snails caused severe lossess at planting 
 
Key Results 
I) The IPM 1-2-3 reduced Fusarium severity from 30 to 65% compared to conventional conditions. 
Variability of results linked to pest, disease pressure and cultivar used.  

 
Figure 8: effect of IPM programs on the disease severity (cv.Volare) 

 
II) Temperature is key factor and it should be managed in up to 50 m long tunnel. The figure 9 show 
that the heterogeneity of temperature in the tunnel leads to different results except in IPM3. 
 

 
Figure 9: effect of IPM programs on the disease severity (cv.Vouluski) 

 
III) Long-term effect during the next years should be considered as results (lower pathogen density 
in soil).  

ANT-Ca 
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IV) Difficulty to control insect in short cycles with BCAs.  
V) IPM should be drawn on the key pest and disease based on season (spring - summer) and cultivars.  
VI) Lower yield than conventional is mainly due to different crop density. Different fertilization 
management have to be developed when applying IPM. 
 

 
Figure 10: commercial yield (without old leaves) of different tested programs 

 
Main feedback from farmers and advisers 
Date: 3 July 2018 
30 participants: Farmers, technicians, companies.  

 
Figure 11: field visit pictures 

• IPM have to be easy to apply (frequency and number of treatments may limit the practical 
application). Preventive treatments in nursery should be a good approach combined to 
resistant cultivars (if available among those marketable).  

• There is interest in reduce disease pressure in field for future crops. 
• Knowledge and technologies alone are not sufficient for the adoption of IPM innovations by 

growers but they need very strong technical and economical supports. 
• Higher product prices to increase profitability could be a good incentive for growers to 

implement IPM.  
• Grafting costs too much so they are interested by alternative solutions less expensive. 

 
For 2019, improvement on the technique of fertilization will be done. The second trial will be on 
tomato in this same farm, aiming to start in November. Working on this farm is of high interest 
because of the frequent problems with Phytophthora crown rot.  
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2.5. French trial 

The objective of the trial was to test new Euclid innovation in IPM packages on main diseases 
(sclerotinia and botrytis) in the south-east of France context. 
The trial was conducted from October 2017 to January 2018 in 4 tunnels. 
The protocol, based on the technical recommendations of APREL and CTIFL, is described on table 6. 
 

 "conventional" "IPM" 

fertilization:  N / K 120 (60+60) / 480 100 (30+30+40) / 240 

plastic mulch,  
plantation density 

14 plants /m² 13 plants /m² 

Pests and diseases management 

snails, slugs METALDEHYDE METALDEHYDE,  
FERRAMOL 

moths DECIS PROTECH (x2), 
ALCATOR 

BACTURA 

aphids SUPREME 20 MG x 2 Lacewings x 3 

downy mildew (Bremia) INFINITO (x2), DAUPHIN ETONAN 

collar and leaf rot  
(Botrytis, Sclerotinia) 

SIGNUM, SWITCH CONTANS (before plantation), 
MACH1 

Table 6 : protocol of the French trial 
 
The innovation tested is the Mach 1 product produced by AgriNewTech (ANT). The rest of the 
program is based on a reduction in fertilization and the number of plants per m² and the use of 
alternative biocontrol methods except for mollusc metaldehyde. 
 
The experiment set up includes 2 "conventional" tunnels and 2 "IPM Euclid packages" tunnels with 
2 varieties tested each time. 
 
An observation was made to note the impact of pests on lettuces. 
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Figure 12 : trial map 

 
Pests management 

 
Figure 13 : snails (left) and moths (right) attacks 

 
The results (table 7) show that moths and snails attacks are more important in the IPM plots but 
remain nevertheless low and mainly on the curbs in November. 

 Conventionnel IPM 

Moths 0 0,21 % 

Snails 0 0,17 % 

Table 7 : % attacks of pests 
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Diseases management 

 
Figure 14 : sceloritinia symptoms 

 
The differences of attacks between the 2 programs on the 2 varieties are not marked. We also note 
that the Ferega variety is slightly more sensitive, tendency that is more expressed in the IPM program 
but with no significant differences (figure 15). 
 

 
Figure 15 : percentage of plants with Sclerotinia symptoms on 8th January, 2018. 

 
 
It is important to note that the positioning of the plants in the tunnels is highly impacting the amount 
of damages. The damage is greater in the "North" part of the tunnels whatever the treatment (figure 
16). 
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Figure 16 : percentage of plants with Sclerotinia symptoms on two parts of the tunnels. 

 
Harvest 
A sample was made on 48 plants for each treatment and variety.  
An evaluation of the condition of the plant and its weight before and after the removal of old leaves 
shows the following results: 
- IPM plants are always less heavy in the IPM programs with higher difference for the Cherola variety 
(figure 17); 
- Losses are greater in IPM tunnels (Figure 18). There, the difference is more important for the variety 
Ferega; 
- The distribution of plants shows that the plant weight is always lower in the IPM (figure 19). 
 

 
Figure 17: average weight (in g) of plants  (varieties and programs) 
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Figure 18: percentages of weight loss of plants at leaf removal stage (varieties and programs) 

 
 

 
Figure 19: weight distribution (in g) of individual plants after removal of old leaves 

 
Field demonstration visit 
The test visit took place on January 11, 2018 with 20 participants. An indoor presentation was 
followed by a tour of the tunnels where an exchange between the participants and the experimenters 
took place. 

 
Figure 20 : field visit pictures 

 
The main feedback and comments/advises from the participants are: 

• Not use practices which penalized yield: lower planting densities and fertilization rates in IPM 
programs 

• include more "Euclid" and IPM innovations 
• improve natural ventilation of the tunnels (decrease North-South gradient and overall 

humidity level) 
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• further adjust irrigation to reduce air humidity 
• remove diseased plants upon detection of symptoms (rather than keep them for 

demonstration purposes) 
• apply soil treatment with Contans immediately after harvest 

 
 

2.6. Spanish trial 

The objective of the trial was to test Euclid innovations in IPM packages on main diseases (sclerotinia 
and botrytis) in the Catalunya context. 
The trial was conducted from April to May 2018 in the field on plots of 300 m². Plant density (3800 
plants /plot) and fertilization were common to both treatments as used in the area. 
Only one variety representative of the region was implemented: Broadway. 
The aim of the protocol was to compare the interest of two Euclid innovations on Botrytis and 
Sclerotinia, the other solutions being commercial biocontrol solutions (table 8). 
 

Target pests Conventional IPM Euclid 

Aphids 
Imidacloprid 
2 treatments: 27th of April & 
18th of May 

Syrphid flies (Lobularia flower margin) 

Bremia lactucae 
Dimethomorph + Pyraclostrobin  
1 treatment : 18 of May 

Copper oxychloride 50%  
1 treatment : 18 of May 

Botrytis/ 
Sclerotinia on leaf 

 - 
MACH1 
1 treatment : 18 of May 

Botrytis/ 
Sclerotinia on soil 

 - 
ANT Compost  
Soil application: 3rd of April (2 days 
prior tarnsplant) 

Table 8: protocol of Spanish trial 
 
All products used in the conventional plots, are commonly used in the area and were recommended 
by pest advisors. 
 
In the IPM Euclid plot they selected strategies applied in organic crops: 
a) flower strips of Lobularia maritima to favour syrphid flies to control aphids, and flower predatory 
bugs (Orius spp) to control aphids and thrips. 
b) Bacillus thuringiensis sprays against moths 
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c) Ferric phosphate and Potassium Phosphonate are also commonly used in the area in organic 
lettuce against slugs and Bremia. 
d) two EUCLID innovations against Botrytis / Sclerotinia on leaf and soil 
 
Key results 
Pests management 
The main conclusions of the test are the following: 
- Aphids: As observed in other previous trials, at harvest, the biological solution was as effective as 
the two chemical treatments applied (   ). In the absence of a pesticide spray, aphid infestations in the 
IPM Euclid plot were relatively high (less than 50 aphids per lettuce head) (figure 21); 
- The presence of beneficials in the Euclid plots is much higher from May 7th, which explains the 
decrease of the aphids from this date (figure 22). 

 
Figure 21 : number of aphids / 20 plants. The unit of the aphids abundance have been simplified as 

following: 0 =0, 1 = [1 – 3[, 2 = [4 – 10[, 3 = [11 – 50[, 4 = [51 – 100[ 
 

 
Figure 22 : number of beneficial insects / 20 plants 

 
Residues analyses: 
Residues analyzes show the absence of imidacloprid in IPM lettuce compared to conventional 
treatment. 
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Diseases management 
IPM copper-based mildew control has left traces of copper on the leaves but allows better control 
even if the damage remains low in the conventional. 

 
Figure 23: mildew symptom (in number of leaves) 

 
Regarding soil diseases (Sclerotinia and Botrytis), IPM solutions do not show significant differences 
with fungicide treatments. 
 

 
Figure 24: Sclerotinia and botrytis symptoms 

 
Harvest 
On the other hand, the results show a higher performance of the conventional treatment either in 
total weight or in net weight. 

 
Figure 25: average weight (total and net) of lettuces for different programs 

 
Considering that Imidacloprid has been banned, the biological solution based on flower strips offers 
a successfull socio-economic alternative for aphid control. 
 
In regards to diseases, the low incidence observed does not allow to make an economic analysis of 
the benefits obtained by the IPM Euclid alternative. 
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Field visit 
The field visits took place on May 29th 2018 with 20 participants. 
Attending people were generally interested in the alternatives and valued the experience as very 
useful. However, the two Euclid innovations are not yet registered to be used in Spain. 
 

 
Figure 26: field visit in Cabrils - IRTA 

 

2.7. Conclusions 
 

Three EUCLID products tested were found to be effective to control Fusarium, Sclerotinia and 
Botrytis diseases:  Binab PGS in nursery, ANT’s compost in nursery and production and Mach 1 in 
production. 
Varieties choice may be a complementary lever to decrease disease severity. 
 
However, in the different tests, the yield was mainly found to be inferior in IPM programs than in 
Conventional ones. The economical benefit will be gained on the absence of pesticides residues 
instead.  

3. Tomato 

3.1. Introduction  

The tests were set up between March and July 2018 depending on the country. 

Three trials were set up, monitored and harvested. Only the Spanish trial was analysed for the 

presence of pesticides residues. The results of these analyzes will be discussed in the deliverable D4.3 

that will be produced in January 2019. 

 

Figure 27: Demonstration sites on tomato 
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3.2. Tomato crop group members 

Country Name & e-mail address Partner Role  
France  Jean-François BOURGEAY 

jean-francois.bourgeay@inra.fr  
Marc BARDIN 
marc.bardin@inra.fr  
Philippe NICOT 
philippe.nicot@inra.fr  

INRA Avignon Research & test 

Eva THOMINE 
eva.thomine@inra.fr  

INRA Sophia Research & test 

Benjamin GARD 
gard@ctifl.fr   

CTIFL Applied research 

Lionel CHAZELLE 
l.chazelle@rougeline.com  

Rougeline Test  

Philippe DELVAL 
Philippe.delval@acta.asso.fr  

ACTA WP Leader 

Italy Giovanna GILARDI 
giovanna.gilardi@unito.it  

AGROINNOVA Research & test 

Massimo PUGLIESE 
ceo@agrinewtech.com  

AGRINEWTECH Research & test 
Wp3 

Spain  Judit ARNO 
judit.arno@irta.cat  
Cristina CASTANE 
cristina.castane@irta.cat  

IRTA Applied research 

Ramon ALBAJES 
ralbajes@pvcf.udl.cat  
Filipe MADEIRA 
fmadeira@pvcf.udl.cat  

UdL Research 

Sweden  Thomas RICARD 
thomas.ricard@binab.se  

BINAB Industry & test 

China Yin Quan-LIU 
yqliu@zju.edu.cn  

ZJU Research  

Yang NIAN-WAN 
yangnianwan@caas.cn  

CAAS Research 

Damien DESCHRYVER 
damien_deschryver@carrefour.com  

CARREFOUR China Test  

Table 9: tomato crop group members 
  

mailto:jean-francois.bourgeay@inra.fr
mailto:marc.bardin@inra.fr
mailto:philippe.nicot@inra.fr
mailto:eva.thomine@inra.fr
mailto:gard@ctifl.fr
mailto:l.chazelle@rougeline.com
mailto:Philippe.delval@acta.asso.fr
mailto:giovanna.gilardi@unito.it
mailto:ceo@agrinewtech.com
mailto:judit.arno@irta.cat
mailto:cristina.castane@irta.cat
mailto:ralbajes@pvcf.udl.cat
mailto:fmadeira@pvcf.udl.cat
mailto:thomas.ricard@binab.se
mailto:yqliu@zju.edu.cn
mailto:yangnianwan@caas.cn
mailto:damien_deschryver@carrefour.com
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3.3. Euclid innovations tested 

The various innovations tested in 2018 are summarized in the table 10. 

 
France Italy Spain information 

Binab PGS x 
 

x 
 

Annex 6.4 

ANT-Ca 
x x x Annex 6.6 

Dicyphus 
  X Annex 6.7 

Nursery appl. Strategy 
BCAs / soilborne 

 x  Annex 6.10 

 
Table 10: Euclid innovations tested in tomato in 2018 

 
 

3.4. Italian trial 

 
Two trials were conducted, one in plant production and in production: 
- one nursery trial to show the efficacy of ANT-Ca on Fusarium wilt; 
- one combined in nursery and greenhouse to show the efficacy of different IPM packages on the 
different pests and diseases. 
 

3.4.1. Nursery trial 

The objective of the trial was to compare the production of plants using the compost produced by 
ANT vs. a fungicide and to measure the impact of these two treatments on the control of Fusarium 
wilt. 
 
Experimental setup 
Location: Grugliasco (TO), Italy  
Crop: Tomato cv Cuor di Bue. 
Sowing in nursery and product application: 09/03/2018. 
Inoculation of substrate with Fusarium oxysporum f. sp. lycopersici: 05/04/2018. 
Transplanting (4 plants in each pot, 5 pots/treatment): 12/04/2018. 
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Figure 28: Italian nursery trial 

Product tested and rate 
 IPM: compost applied in nursery at 10% concentration 
 Conventional: procloraz applied at 1 ml/L 

 

 
Figure 29: disease intensity at trial end 

The letters represent significant differences between the treatments; for example, if two similar letters are 
written on the top of a bar, no statistical differences have been found between the treatment tested 

 
We can observe a reduction of 20 to 25% compared to the control. However, this difference is not 
significant for compost 1 compare to the untreated control. Composts show lower efficiencies with 
procloraz but with no significant differences compare to the untreated control. 
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Figure 30: biomass at the trial end 

The letters represent significant differences between the treatments; for example, if two similar letters are 
written on the top of a bar, no statistical differences have been found between the treatment tested 

 
Composts lead to an increase in the production of significant biomass (significantly higher biomass 
for compost 2) compare to the untreated control. Compost 1 shows a higher biomass production 
compare to the healthy control and to procloraz but with no significant differences. 
 
 

3.4.2. Nursery and production trial 

The objective of the trial was to test IPM packages focusing on Fusarium wilt, which is the 
predominant problem in the demonstration site. 

The trial took place in northern Italy, in a farm, with a short rotation between tomato, eggplant, 
peppers, cucumber, and celery. Three different IPM methods and a conventional one were tested in 
the same tunnel and were compared to a none grafted Ingrid tomato that was placed in another 
tunnel. Fertilization was different between both tunnels (ANT program and ANT-Ca for EUCLID IPM). 
 
Demo site: Porcellana, Asti, Italy 

 
Figure 31: tunnels for the demonstration trial 

 
Key disease: Fusarium oxysporum  f.sp. lycopersici 
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Figure 32: fusarium symptoms 

Pest: Tuta absoluta 
 
Objective: Strategies for optimisation of BCAs and compost in IPM against Fusarium wilt of tomato 
to valorize high-value cultivars (Tomato type Cuore di bue – cv. Ingrid).   
Crop system: previous crop: celery 
Crop rotation: yes (eggplant, pepper, cucumber, celery) 
Measures adopted against soil-borne pathogens: soil solarization; grafting. Problems with 
Phytophthora crown rot).  
Tunnel 1: 6x50 m2 

• IPM 1- Ant Compost + Trichoderma W2 in the nursery (10% v/v) 
• IPM 2 – BCA SERENADE MAX (Bacillus subtilis) – Alexine (potassium phosphite) (4 and 2,5 

g/L, respectively) 
• IPM  3 Soil treatment with Ant Compost + Trichoderma W2 (1kg /m2)  before transplanting. 
• Conventional: grafted tomato  cv. Ingrid onto Beaufort. 
• Tunnel 2: non-grafted Ingrid (6x50 m2) 
 Tomato cv Ingrid :  Sowing: 2/03/2018 
 Plantation on 7/05/2018  

"IPM": 2,5 plants per m² 
“Conventional": grafted tomato  1,5 plants per m² 

 End: 10/08/2018 
 

 
 
 

 Conventional IPM 
FERTILIZATION Animal manure in Oct.2017 (10g/ 

plant) 
 
Nistrofoska gold [T30] (150 g 
/plant) 
 
Isodur ®  

ANT – tomato program: 
Help Plus 3l/ha 2 treatments at 
15 days interval 
Specific dosage applied 
considering 200m² = 60 ml of 
product 
 
2 treatments with ANT mix 
during fruit production at 1l/ha = 
20 ml of product 
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Target pests Conventional IPM 
Soilborne pathogens : 
Fusarium oxysporum f.sp. lactucae 
(most important) 
Rhizoctonia - Pythium 

Cultivars : Ingrid grafted onto 
Beaufort 
 

IPM 1 : Compost + Trichoderma 
W2 in the nursery 
IPM 2 : BCA in the nursery 
IPM 3: ANT compost: soil 
treatment (1 kg / m²) 

Tuta absoluta Deltamethrin, spinosad or 
indoxacarb [not applied] 

Isonet sexual confusion at 20th  
may 

Downy and powdery mildews Infinito (fluopicolid + 
propamocarb chlorhydrate) (if 
necessary) 

ANT-Ca: applied in drip irrigation 
at 100 ml for 200 m² 
Two treatments  

 
Table 11: protocol of Italian trial (T=transplanting; Tn= n days after transplanting) 

 

 

 
Figure 33: italian trial map 
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Table 12: treatments schedule 

 
Key results: 

I) The IPM 3 reduced Fusarium severity from 30 to 58% compared to cultivar Ingrid not-grafted 
(figure 34). The disease severity on not-grafted plants was 9% at 1st assessment, 20% at 
second, 31% at 3rd and 39% at 4th. 

 
Figure 34: fusarium wilt severity (% of damage) 

The letters represent significant differences between the treatments; for example, if two similar letters are 
written on the top of a bar, no statistical differences have been found between the treatment tested 

 
 

II) Tuta absoluta started to be visible on July the 27th (5% signs). However, no insecticides 
were applied.  

III) We obtained the largest tomato yield (two harvests) in IPM 3 probably due to fertilization 
(ANT Tomato program). However, fertilization management under IPM should be improved 
compare to results obtained with Ingrid non-grafted (Tunnel 2) (figure 35). 
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Figure 35: yield (g/6 plants) [Assessments = 1st on July the 12th; 2nd on  July the 27th] 

The letters represent significant differences between the treatments; for example, if two similar letters are 
written on the top of a bar, no statistical differences have been found between the treatment tested 

 
 

Field trial visit 
 
Date: 27 July 2018  
Demo site: Porcellana F.lli SSA, Strada Borbore 23, 14100, Asti. 
Nb. participants: 17 farmers and advisers 
 
Feedback from farmers: 
Graf Ingrid on Beaufort provided the best results in disease control.  
The initial economic investments required by grafting (1.3 €/plant) are not always balanced by the 
selling price of tomato during cultivation.  
 
There is urgent interest in measures to control Tuta absoluta because most chemicals have lost 
effectiveness. 
 
 

3.5. French trial 

The objective of the trial was to test new Euclid innovation in IPM packages on main diseases (soil 
diseases and powdery mildew) in the south-east of France context. 
 
The trial was conducted from April to July 2018 in 4 tunnels. 

 
Figure 36 : french trial 

 
The protocol, based on the technical recommendations of APREL is described in table 13. 

 "conventional"* "EUCLID IPM" 

fertirrigation (drip 
irrigation) 

according to PILazo® method 
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cropping plastic mulch, trellised plants -  
one stem per plant (1.9 plants /m²) 
bumblebee pollination 

Pests & diseases management 

soil treatments none Compost (pre-plantation) 
or Binab PGS (post-plantation) 

white flies MIRICAL (Macrolophus) (25 May)** 

powdery mildew SIGNUM (6, 20 June) 
ARMICARB (13 June) 

ANT-Ca x 3 treatments (6, 13 and 20 
june) 

Table 13 : french trial protocol 
 
The experimental set up includes 2 "conventional" tunnels and 2 "IPM Euclid packages" tunnels 
with 2 varieties tested each time. 
 
An observation was made to note the impact of pests on crops. 

 
Figure 37 : French trial map 

 
Effect of soil treatments on plant development 
Results show that the use of Euclid solutions (Binab PGS or ANT Compost) significantly increase leaf 
production (figure 38 and table 14). 
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Figure 38: number of leaves per plant 

 
 leaves / plant test LSD 

Conventional 22.6 a 

IPM – Binab 
PGS 

24.0 b 

IPM - 
Compost 

24.2 b 

Table 14: average number of leaves per plant 
 

Diseases management 
Powdery mildew 

 
Figure 39: powdery mildew symptoms 

The attacks were very severe. 
Compost shows a preventive effect (Figure 40). 
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Figure 40: number of spots per leaf 

 
* The results of Tunnel 5 are not included in the analysis because of technical problem of aeration 
system breakdown which resulted in a higher temperature and plant stress increased susceptibility 
to powdery mildew. 
 
Harvest  
Yield: 1st flower truss (28 June): early harvest necessary to have data by the date of the field visit: 

• 20 plants per ½ tunnel  (randomly drawn) 
• individual weight of fruits 
• green and ripe fruits 

 
The early harvest led to an atypical harvest with many green fruits. Tunnel 5 was slightly penalized. 
 
The number of fruits is higher in the IPM program (average of 6.7 vs. 5.6 in conventional). The 
number of ripe fruits is equal (2.2 on IPM / 2.0 on conventional) 
 

 
Figure 41 : number of fruits at 1st flower truss per plant (red=ripe fruits; green=green fruits) 

 
The total weight of fruit is also higher in the IPM program (965g versus 848g in conventional). The 
number of ripe fruits is almost equal (338g IPM / 358g conventional) 
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Figure 42: fruit weight at 1st flower truss per plant (red=ripe fruits; green=green fruits) 

 
   
Field visit 
 
The demonstration visit took place on July 5th, 2018 with 40 participants. An indoor presentation 
was followed by a tour of the tunnels where an exchange between the participants and the 
experimenters took place.   

 
Figure 43 : field visit 

 
Feedback from stakeholders 

• adapt the PILAZO-guided fertirrigation scheme according to predicted periods of dry/hot 
weather periods; 

• commercial growers often use a higher plant density by growing 2 stems from each plant – 
they also had a high incidence of humidity-induced diseases (late blight, leaf blight) this year, 
due to a long rainy period; 

• in case of heavy rains (as happened this year), it is important to renew white wash on the 
greenhouse plastic to protect the fruits from sun scald; 

• limit the number of fruits per flower truss to decrease the risk of apical necrosis. 
 
 

3.6. Spanish trial 

The objective of the trial was to test new Euclid innovation in IPM packages on main pests (Tuta 
absoluta, Aculops) and disease (powdery mildew) in the Catalunya context. 
 
Complete protocol with IPM packages is described in table 15. It was decided that conventional 
program and IPM program will be identical because it is standard propositions for the area. 
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Pest / Disease Conventional plot IPM EUCLID plot 

Bemisia tabaci 

Tuta absoluta  

Conservation of 
Macrolophus 
pygmaeus 

2 Bacillus 
thuringiensis 

 

Dicyphus bolivari 

Inoculation: 11 days 
prior transplant (0,7 
ad/plant)  

1 Deltamethrin 

Aculops lycopersici 
1 Sulphur dust  

3 Spiromesifen 

1 Sulphur dust  

1 Spiromesifen 

Powdery mildew 
1 Sulphur dust  

 

1 Sulphur dust 

5 ANT-Ca 

Table 15: Spanish trial protocol 
* The Sulphur dust treatment conducted in the EUCLID plot for Aculops lycopersici and Powdery mildew was the same. 

This was also the case in the conventional plot 
 

 

 
Figure 44: Spanish trial 

 
All products used in the conventional plot, are commonly used in the area and recommended by pest 
advisors. 
 
In the IPM EUCLID plot we selected the strategies proposed by EUCLID and strategies applied in IPM 
crops in the area when no EUCLID solution was available: 
 
a) Inoculation of Dicyphus bolivari on plant seedlings to control Bemisia tabaci and Tuta absoluta. 
b) Deltamethrin was used to control the increasing amount of the zoophytophagous mirid Dicyphus 
bolivari to avoid crop damage. 
c) Sulfur dust is commonly used in the area against Aculops lycopersici and Powdery mildew. 
d) Spiromesifen is commonly used in the area against Aculops lycopersici. 
e) ANT-Ca was used as EUCLID innovation against Powdery mildew. 
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Pests management 
 

 
Figure 45: Development of beneficial insects (individuals / 7 upper leaves) [red=Dicyphus/ blue = 

Macrolophus] 
 
More beneficial insects are present in the Euclid IPM program even the Macrolophus without flower 
stripes. More research need to be done in order to explain this phenomenon. 
 
Euclid program is more efficient against Aculops maybe because spiromesifen applications were 
reduced resulting in poor negative effect of the pesticide on the presence of beneficial insects. 

 
Figure 46: percentage of plants with Aculops 

 
 
Diseases management 
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Figure 47: percentage of plants with powdery mildew 

 
Euclid program have the tendency to reduce the attack of powdery mildew on tomato. 
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Harvest  
 

 
Figure 48: distribution of harvested fruits 

 
The total yield is better with Euclid programs but the damaged fruits by mirids are more numerous 
than in conventional. Therefore, the final commercial yield is equal expressed as a number of fruits.  
 

 
Table 16: residues analysis 

 
The residues analysis show the positive impact of EUCLID innovations in reducing the use of 
insecticides. 
 
Field visit 
 
The field visit took place in early July (week 28 – July, 10th) with 30 farmers and technicians. 
Attending people were generally interested in the EUCLID alternatives and considered the 
experience as very useful. However, one of the EUCLID innovations (ANT-Ca) is not yet registered to 
be used in Spain. 
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Figure 49: field visit 

 
 

3.7. Conclusion  

Euclid innovations have been shown to be efficient on tomato crops. The promising technologies 
are the following: 
- Binab Air or ANT-Ca against powdery mildew; 
- Dicyphus against Tuta absoluta; 
- Soil treatment with a mixture of ANT’s compost and Trichoderma against Fusarium. 
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4. Grapes 

4.1. Introduction  

The trials were set up between April and September 2018 depending on the country. 

Three trials were set up, monitored, harvested and analyzed for residues. The results of these 

analyzes will be discussed in the deliverable D4.3 that will be given in January 2019. 

 
Figure 50: field trials in grapevine in 2018 

 

4.2. Grapevine crop group members 

 

Country Name & e-mail address Partner Role  
France  David LAFOND 

david.lafond@vignevin.com  
Sébastien CODIS 
sebastien.codis@vignevin.com  
Eric SERRANO 
Eric.serrano@vignevin.com  
Esteban FORTIN 
esteban.fortin@vignevin.com  

IFV Applied research 

Adrien RUSCH 
adrien.rusch@inra.fr  

INRA Bordeaux Research  

Pauline BODIN 
Pauline.bodin@acta.asso.fr  

ACTA Management  

Italy  Massimo PUGLIESE 
ceo@agrinewtech.com  

AGRINEWTECH Research & test 
Wp3 

Spain  Santiago PLANAS 
santiago.planas@udl.cat  
Carla ROMAN 
carlaroman@eagrof.udl.cat  

UdL Research & test 

UK Adrian LEACH 
a.w.leach@imperial.ac.uk  
Paul BARANOWSKI 

IMPERIAL COLLEGE Wp3 

mailto:david.lafond@vignevin.com
mailto:sebastien.codis@vignevin.com
mailto:Eric.serrano@vignevin.com
mailto:esteban.fortin@vignevin.com
mailto:adrien.rusch@inra.fr
mailto:Pauline.bodin@acta.asso.fr
mailto:ceo@agrinewtech.com
mailto:santiago.planas@udl.cat
mailto:carlaroman@eagrof.udl.cat
mailto:a.w.leach@imperial.ac.uk
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paul.baranowski11@imperial.ac.uk  
China Yang NIAN-WAN 

yangnianwan@caas.cn  
CAAS Research 

Damien DESCHRYVER 
damien_deschryver@carrefour.com  

CARREFOUR China Test  

Table 17: grapevine crop group members 
 
 

4.3. Euclid innovation tested 

The various innovations tested in 2018 are summarized in the following table: 

 France Italy  Spain information 

ANT-Ca X X X Annex 6.6 

Mach 1  X  Annex 6.9 

Dosa 3D   X  Annex 6.8 

Table 18: Euclid innovations tested in grapevine in 2018 
 

4.4. Italian trial 

The objective of the trial was to test IPM packages with different fertilization programs and mainly 
based on use of ANT-Ca to expect biostimulation of plants, during the season to see the effect on the 
three main diseases (Downy and powdery mildews, Grey mould – Botrytis). 
 

Experimental setup 

Location: Grugliasco (TO), Italy  

Crop: Grapevine cv. Moscato 

Planting layout: 240 cm between rows and 90 cm between plants. 42 Plants every row. 

 

Figure 51: Italian grapevine trial 

mailto:paul.baranowski11@imperial.ac.uk
mailto:yangnianwan@caas.cn
mailto:damien_deschryver@carrefour.com
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The set up of the trial is described in table 19: 

 Conventional IPM 
FERTILIZATION No fertilization IPM 1 & 3: No fertilization 

 
IPM 2: Ant K-Humixol at 
beginning of bud swelling 
(8/5/2018) and in post-harvest 
(10 l/ha) + Ant Help Plus during 
flowering (5/6/2018) and 
ripening of berries at 1% + Ant 
Help N at beginning of bud 
swelling (8/5/2018), during 
flowering (5/6/2018) and during 
development of fruits 
(27/06/2018) at 0.5% 

Target pests Conventional IPM 
Downy mildew Dimetomorf/Mancozeb (Forum MZ WG) 3 

treatments starting from 8/5/2018 at 2 kg/ha + 

Metalaxil (Ridomil Gold  MZ Pepite  or Mevaxil 

Cobre) 4 treatment from flowering 2-4 treatments 

from 7/6/2018 at 2,5 kg/ha 

 

IPM 1 : Ant-Ca every 7 days 
starting from 8/5/2018 at 1% ( 
at 2% from 14/06/2018) 
 
IPM 2 : Ant-Ca every 15 days at 
beginning of bud swelling (1%) 
and during development of fruits 
(2%) 
 
IPM 3: Conventional + Ant-Ca 
every 7 days starting from 
14/6/2018 at 2% + MACH1 at 
beginning of bud swelling, during 
development of fruits, during 
ripening and before harvest (1%) 

Powdery 
mildew 

Bupirimate (Nimrod) 2 treatments from 8/5/2018 

at 1 l/ha + Penconazolo (Topas 10EC) 2 treatments 

from 7/6/2018 

Botrytis  Pyrimethanil (Scala) one treatment after ripening at 

2,5 l/ha 

Table 19: Italian trial protocol 

 

Figure 52: Italian trial map 
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Diseases management 

Powdery mildew 

The results show a tendency for powdery mildew disease reduction in the treatments IPM 1 & 3 

comparable to conventional treatments on leaves and on berries compare to untreated and IPM 2 

treatments. Fertilization and the rate between two treatments treatment (15 days) in IPM2 have no 

effect on the disease development. 

 

Figure 53: disease intensity of powdery mildew in the different programs tested 

Downy mildew 
Low efficacy in 2018 on downy mildew 

 
Figure 54: disease intensity of downy mildew in the different programs tested 

4.5. French trial 

The objective of the trial was to test IPM packages mainly based on the use of ANT-Ca during the 
season. 
Because of the late arrival of the product to be tested, the trial began in summer 2018. The ANT-Ca 
product was applied every week. This treatment was compared to an untreated plot. 
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Figure 55: French trial 

 
• Context : 

– Mid Loire-Valley 
– Red/Rosé/White production 
– Pests : berry moths, leafhoppers 
– Diseases : Downy and powdery mildew, Botrytis 

 
• Set-up : 

– Whole plot spraying, one untreated plot as control 
• Deviation : 

– late arrival of ANT-Ca 
– Application of the product until the end of the cropping season vs untreated 

 

Treatments on plots. L or kg /ha  

Date   ANT-Ca   Untreated 

28-apr dithane 0,6 dithane 0,6 

  LBG 1,2 LBG 1,2 

11-may folpan 0,76 folpan 0,76 

 microthiol 6 microthiol 6 

19-may 
rhodax 
express 

1,2 
rhodax 
express 

1,2 

  safran 0,2 safran 0,2 

01-june Mildicut 3,6 Mildicut 3,6 

 
Luna 
sensation 

0,14 
Luna 
sensation 

0,14 

14-june Bordo20micro 2,7 Bordo20micro 2,7 

  LBG 3,6 LBG 3,6 

  Vivando 0,16 Vivando 0,16 

27-june ANT-Ca 1     

06-july ANT-Ca 1     

11- july ANT-Ca 1     

18- july ANT-Ca 1     

25- july ANT-Ca 1     

Table 20: French trial protocol 
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Key results 
• Powdery mildew :  

– Low pressure, no symptoms on either modality 
• Downy mildew : 

– High pressure, no significant differences between untreated and treated 

 
Figure 56: disease intensity of downy mildew (in % intensity) 

 

4.6. Spanish trial 

The objectives of the trial were to test the efficacy of IPM packages developed in the project in field 
networks with DOSA3D DSS and ANT-Ca as Euclid innovation to control diseases and pests. 
 
DOSA 3D DSS 

 Progress made 
 The main objective of UdL in this task is to validate the Decision Support System (DSS) 

DOSA3D on grapes in different demonstration fields. This has been done in Raïmat 
(Lleida, Spain) during the seasons 2017-2018. A meeting involving advisors, policy 
makers from Catalan Plant Health Services (Generalitat de Catalunya) and UdL 
researchers was carried out in Tarragona on March 26, and DOSA3D DSS was 
explained. Some advisors proposed fields that they advise to demonstrate DOSA3D 
DSS  (figure 57). 
 

 
Figure 57: DSS dosa 3D presentation 

 Main results obtained 
 The use of remote images for differential space dosing of pesticides was demonstrated 

following the recommended water volume rates (for high and low vigour areas) of 
DOSA3D DSS against yellow spider mite 

ANT-Ca ANT-Ca 
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 During 2018 DOSA3D DSS was tested in different vineyards against powdery and 
downy mildews. In most of them similar efficacy between standard dose and DOSA3D 
dose was achieved. 

 Major deviations 
 The harvest has been retarded this year and it is expected that advisors will send all 

the results during next weeks 
 Problems encountered 

 Pesticide doses application was difficult to manage by advisors, therefore a workshop 
was organized to discuss it  

 Work planned in 2019 
 DOSA3D DSS will continue to be tested for final validation of the method 

 
ANT-Ca 

 Progress made: 1 demo trial against powdery mildew 
 Treatment 1 (T1): ANT-Ca 
 Treatment 2 (T2): Control (Untreated) 
 Treatment 3 (T3): Farmer option (Reference = copper) 

 
Table 21 : Application dates and doses in the Spanish trial 

 
 Main results obtained (figure 58) 

 Symptoms of powdery mildew started at the beginning of June in T1 and T2 without 
significant differences between them.  

 Damage in both treatments was significantly higher than the treatment carried out by 
the farmer. 

 Before the harvest 100% of grape clusters were affected in T1 and T2, while in T3 
82% of the grape clusters were affected.  

 The attacked surface of grape clusters was: [T1] 43%, [T2] 70% and [T3] 8%  
 Problems and solutions 

 Favourable weather conditions and high pressure of powdery mildew.  
 Rain during the application period. 

 ANT-Ca was underdosed: 0,1% instead of 1%  

 

Date BBCH Scale
Volume 

rate (L/ha)

Dose 

CALIFOL(%)

Dose CALIFOL 

(mL/ha)

20180503 55 250 0,1 250

20180510 57 250 0,1 250

20180517 61-65 250 0,1 250

20180604 68 350 0,1 350

20180611 71 350 0,1 350

20180620 77 350 0,1 350

ANT-Ca 
ANT-Ca 
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Figure 58: powdery mildew canopy damage 

Bars indicate the treatment dates of ANT-Ca (yellow) and copper (blue).  
Lines show the evolution of canopy damage on a scale of 0-5 (y-axis).  

The values are equivalent to: (0) 0%, (1) 0-5%, (2) 5-10%, (3) 10-25, (4) 25-50% y (5) > 50% of canopy surface 
damage 

 
 

Official meetings and field visits 
 
Two meetings were organized to present the DSS to 50 advisers (March, 26th and May, 31st 2018). 
On June 6, 2017 UdL organized a participatory field training in two successive parts. During the first 
part some EUCLID results were explained. The second part consisted in a field visit to a EUCLID 
demo-site in Raïmat. 
DOSA3D DSS and the use of remote images for differential space dosing of pesticides were explained 
in the oral session. 
During the field visit the sprayer HARDI Iris used for differential space dosing of pesticides was 
evaluated with water sensitive paper at high and low volume rates (figure 59). 

ANT-Ca 

ANT-Ca 
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.  
Figure 59: Spanish demonstration visit in grapevine 

Differential space dosing of pesticides field demonstration 
 
Moreover, the application with a recycling tunnel sprayer (LIPCO) was shown (figure 60). 

 
Figure 60: Recycling tunnel sprayer LIPCO-Clemens 

 

4.7. Conclusion  

ANT-Ca was the only product tested in 2018. Regarding the underdose in Spain, only the results of 
Italian trial shows interest on downy mildew. 
DSS Dosa 3d was only tested in Spain. The adapted dose with the tool shows that it could be reduced. 
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5. Work planned in 2019 

5.1. Introduction 

2019 will be the last year of the project and the demonstrations trials will be a key point of the Euclid 
project. During the annual meeting, Euclid innovations to be included in the protocols were chosen 
by crop and by country. 
 
 

5.2. Lettuce demonstration trials 

The new trials will be conducted with less differences in terms of fertilization, temperature and 
control into the tunnels to avoid heterogeneity and in order to be able to compare the treatments 
with less side effects. It is important to have a strategy where only EUCLID strategies is the changing 
variable, in order to reduce the variability of the results due to other variables (variety, density, etc). 
 
Table 22 shows where the Euclid innovations can be included in IPM packages in the different 
countries after discussion during the annual meeting, according to pests and diseases.  
 
Aprel trial will be on-farm so only commercial solution available is possible to implement. We have 
to verify the interest of the proposition (only test of compost) before implementing it. 

 France Italy  Spain Sweden  

Resistant var. 
recomm/fusa 

 X   

Binab X S/A X S   X 

Compost X – Ap? X X  

Mach 1 X  X  

BCAs (soilborne 
path.) 

 X nursery   

Table 22: Euclid innovations to be tested in 2019 on lettuce 
S = substrate application; A = aerial application 

Ap = Aprel trial 
 
 
 
 
 

5.3. Tomato demonstration trials 

For 2019, there is a need to manage another way of fertilization.  
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Table 23 shows where the Euclid innovations can be included in IPM packages in the different 
countries after discussion during the annual meeting, according to pests and diseases. 
 
In Italy the second trial will be on tomato in the same farm. The trial should start in November. 
Working in the chosen farm is interesting as Phytophthora crown rot is higly present. 
The Carrefour network want to test commercial innovations in Tomato with Rougeline, a French 
company who provides tomatoes for Carrefour. Only three EUCLID innovations could be tested by 
Rougeline because only market authorized products can be used in a commercial network. Moreover, 
the nursery application will only be possible if the growers produce their own plants. 
 
 

 France Italy  Spain Sweden  

Nursery appl. Strategy 
BCAs / soilborne 

Cr ? X    

Binab X  X   X  

ANT-Ca X  X  X   

Compost X - Cr X    

Dicyphus   X   

DSS for Macro-org X - Cr X    

Table 23: Euclid innovations to be tested in 2019 on tomato 
Cr = Test with Carrefour network 

 
 

5.4. Grapevine demonstration trials 

During the annual meeting, the EUCLID consortium decided to have a phone meeting before trials in 
order to define clearly what will be tested in 2019.  
The table 24 shows that the 3 Euclid innovations could be tested in one, two or three contexts. 
The test of new formulation of Ampelomyces depends on the result of the tests done by IFV (ACTA – 
France). This will be discussed by the partners during the phone meeting that will be held in winter 
2018. 
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 France Italy Spain 

ANT-Ca X X X 

Mach 1 X X  

Dosa 3D ? ? X 

Ampelomyces + ?   

Table 24: Euclid innovations to be tested in 2019 on grapevine 
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6. Annex  

6.1. ANT’s compost 
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6.2. Bacillus subtilis Qst 713 
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6.3. Binab Air 
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6.4. Binab PGS 
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6.5. Binab Vine 
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6.6. ANT-Ca 

  

ANT-Ca 
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6.7. Dicyphus 
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6.8. DOSA3D 
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6.9. Mach 1 
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6.10. Remedier (Trichoderma asperellum et gamsii) 

 


