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1. Publishable summary

surveys for potential insect vectors of Xylella fostidiosa in Europe and in particular, in the
Mediterranean countries, have indicated that the meadow spittlebug Philaenus spumarius (L.) is
so far the most important vector species of X fostidiosa as shown by its major role in the
devastating epidemic of Olive Quick Decline Syndrome (OQDS) caused by X. fastidiosa subspecies
pauca 5753 in the Apulia region in Italy {Cornara et al, 2014; Cavalieri et al., 2019) and in the
spread of Pierce’s dis=sase in vineyards of Mallorca in Spain (Moralejo et al., 2019).

Nymphs develop during the spring on herbaceous plants and occur in a variety of habitats
such as meadows, abandoned fields, gardens, pasture, waste ground, roeadsides and orchards.
Adults begin to emerge in mid-April to May-June depending on altitude and microclimatic
conditions. In late spring to early summer, as a result of the water stress of herbaceous cover,
upon their emergence, adults move from the ground cover vegetation, that almost completely
disappears during summer, to woody plants (Bodino et al., 2017).

P. spumarius adults acguire and transmit the bacterium with a persistent modality by
feeding on the wxylem of infected plants. The bacterium multiplies in the vectors without being
circulative in the insect's hemolymph (Hill and Purcell, 1995). Instead, bacteria colonise the
cuticular surface of the oral cavity (anterior foregut) and imnmature vectors lose transmissibility
after the moult. Because adult insects do not moult, they retain the bacterium for their entire
life (Backus, 2016). Given the unique mechanism (persistent not circulative and without a latent
period) of X. fostidiosa transmission by wectors and the difficulties to interfere or disrupt the
acquisition/ftransmission processes, an integrated pest management (IPM) strategy targeting the
nymphal stages and adults before they acquire the bacterium is the most efficient measure to
reduce the vector density population.
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Reduction of the juvenile population of P. spumarius can be effectively achieved through
the wse of mechanical interventions, such as soil tillage, mulching, use of herbicides or
pyroherbicides against nymphs when they are feeding and developing on herbaceous plants with
the great advantage of suppressing the population of the vector when it is still not infectious and
with a very modest agro-ecosystem impact.

In addition, previous studies show that sowing Hordeum wulgare or Lolium spp. can
reduce the density of populations of P. spumarius with efficacy ranging between 40%: to 80%. But
an increasing N. compestris population was observed in sowing plots, after two years of
experimentation (Morelli et al_, 2021).

In different areas of Italy, Dongiovanni (2018) and Bodino (2012) described the stage-
structured populations of nymphs in olive groves allowing the identification of a peak of 4% instar
nymphs as the best time to apply control measures to achieve the maximum efficacy. But
mechanical interventions, if applied at territorial scale, are required to ensure the destruction of
the whole population, so specific measures to control adults are required.

Several organic or synthetic insecticides have been tested in semi-field conditions in olive
archards in Italy (Dongiovanni et al_, 2018a) against P. spumarius adults.

Insecticides belonging to the class of neonicotinoids, pyrethroids and diamides are the
most effective chemical insecticides followed by spinosine and organophosphaorus. Currently, five
active substances (acetamiprid, fosmet, spinetoram, deltametrin and flupyradifurone) are
authorised in Italy for use on olive orchards against adults of P. spumarius, while only one
substance (deltamethrin) is allowed for use on almond trees and in nurseries. They all showed
different persistence ranging from 10 to 25 days, in relation to climatic conditions and the status
of the canopies of olive trees. However, no substance is currently available for the organic
farmers; temporary authorisation (120 days) was granted in previous years to a commercial
product based on citrus oil extract, but this product showed low effectiveness, without
persistence (Dongiovanni et al., 2018a), and offered a very low term of protection against P.
spumarius that continuously stay on olive trees or migrate from other shrubs or border plants
surrounding the olive orchards.

In the Apulian region of Italy, in the Xylello outbreak of Monopaoli, in the buffer and in the
containment zone, in the plain of monumental olive trees, and in the municipalities close to these
areas, the control of the adults of P. spumarius is mandatory (Regional Decree DGR n. 343 del 14
March 2022) on olive, almond and in the nurseries, when adults mowve from grass cover to woody
plants, corresponding 20-25 days after the end of the peak of 4% juvenile’s stages. As reported in
the Regional Decree, two insecticide applications are obligatory, with 20-25 days intervals in
relation to the action persistence of the chosen products. The first application is aimed at
reducing the adult population as much as possible before they acquire the bacterium; the second
treatment is aimed at further reduction of adult populations.
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