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Prevention of X. fastidiosa in intensive olive & almond plantations applying productive green farming practices. 

Development of disease-resistant olive varieties.
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óLife Resilienceôproject is focusedon measuresto lower the productionsystemôs water andcarbonfootprint, adaptingto measures

aimedat lowering the impact of agricultureon climate change. With regardto increasingresilience,a large part of the project will be

focusedon increasingthe resistanceof the olive plant andits surroundingsto foreign pathogensandepidemics,in the mosturgentcase,

Xylella fastidiosa, but alsootherforeseeableoutbreaksin thefuture. Sincethebeginningof theoutbreakproducedby Xylella fastidiosain

the South of Italy, different levels of resistanceamong local olive cultivars were observed. Recentstudieshave corroboratedthis

variability; cultivarssuchasóLeccinoôandóFs-17ôhaveshownhigh levelsof resistance,while otherssuchasóOgliariola Salentinaôand

óCellina di Nardoô, haveshownthe oppositebehaviour(Figure 1). This variability hasbeenthe foundationfor the first olive-breeding

programto developnew cultivarsresistantto X. fastidiosathat is currentlybeingdevelopedby the University of Cordoba(UCO) in the

frameof thisLIFE project.
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In order to developthe new varietiesresistantto Xylella fastidiosa,we selectedthe olive cultivars to be usedasgenitorsaccording

their resistanceto Xylella fastidiosa (Boscia et al., 2017) and positive agronomical traits (Barranco et al., 2017). Subsequently,

directedcrossesbetweentheselectedgenitorswerecarriedout duringthespringsof 2017and2018in theWorld Olive GermplasmBank

of CórdobaïUCO. Thefollowing protocolwasappliedin orderto germinatetheseedsandgrow theseedlings(Figure1):

1. Fruit collectionandseedgermination. After collecting~6000fruits andgerminatingthe seedsin controlledconditions,more

than 2500 seedlings(1080 and 1401 in 2017 and 2018, respectively)were obtainedfrom the directedcrosses(Table 1 and

figure2A-E).

2. Forcedgrowthof theseedlingsin controlledconditions(greenhouses,24hoursof light) duringat least6 months(Figure2F-H)

3. Selectionof theseedlingsaccordingto their height(seedlings> 1 m height). Theselectedseedlingsfrom 2017crossings(501

genotypes)andtheselectedseedlingsfrom 2018(550) wereplantedin anexperimentalfield (El Valenciano,Carmona,Seville)

ownedby Galpagro,to characterizetheir agronomicaltraits. Theplantationfollowed a randomizedblock design,with 5 meters

betweenrowsand2 metersbetweentreesandthecultivars'Picual','Frantoioô, óFs-17ô, 'Arbequina'and'Arbosana'ascontrols

(Figure2I and3).

In parallel, an agreementbetweenthe University of Córdobaand an Italian company from Lecce(the main affectedareaby X.

fastidiosa(CoDIRO) in Italy) was signed. This companyown severalolive orchardsseverelyaffectedby the disease(Figure 1) and

agreedto establishanexperimentalfield to carryout theevaluationof theselectedgenotypesin naturalinfectionconditions.

Harvested Selected

Crossings 2017 fruits Seeds seedlings

'Leccino' x 'Fs-17' 500 200 94

'Leccino' Open pollination 550 220 90

'Leccino' x 'Carolea' 550 220 86

'Fs-17' Open pollination 550 220 97

'Oglariola salentina' x 'Leccino' 175 70 41

'Leccino' x 'Picual' 375 150 93

2700 1080 501

Crossings 2018

'Leccino' x 'Arbequina' 735 294 114

'Leccino'' x 'Arbosana' 1212 485 297

'Fs-17' x 'Arbequina' 960 384 168

'Fs-17' x 'Arbosana' 100 40 24

'Fs-17' x 'Picual' 495 198 38

3502 1401 641

Total 6202 2481 1142

Figure 1. Protocolof breedingandplantationusedin theproject. A. Collectionof pollenfrom thecultivarsusedasmalegenitors; B. Aplication of

pollen; C. Cultivars usedas femalegenitorswith baggedbranchesduring the directedcrosses; D. Fruit harvest; E. Seedlingsin the growth

chamberreadyto betransplanted; F, G andH. Seedlingsfollowing a forcedgrowthprotocol; I. Plantationof theselectedgenotypesto thefield ñEl

Valencianoòin Sevilla.
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Figure 3. Genotypesplantedin decemberof 2018in óEl Valencianoôexperimentalfield.

Currently we are evaluating the agronomic characteristic of 1051genotypes

in field conditions (óEl Valencianoôorchard). The first 501 genotypescoming

from the 2017crosseswereplantedin Decemberof 2018(Figure3). In augustof

2019 we planted550 genotypesmore coming from the crossescarriedout in the

springof 2018(Table1). All of thesegenotypesarecurrentlybeingevaluated. The

most promising genotypeswill be selected,propagatedand evaluatedto Xylella

fastidiosadiseasein laboratoryandfield condition(Lecce,Italy).

RESULTS

Figure 1. Visit the infectedareain Lecce(Italy). On the left óCellinadi Nardoô(susceptible)

andon therightóLeccinoô(resistant).

MATERIALS AND METHODS

-Conference on Xylella fastidiosa: Ajaccio, Corsica, 29-30 October 2019-
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