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1 Publishable summary
The control of the vector populations is a central pillar in the overarching strategies of controlling
vector-borne diseases. Indeed, this has more relevance in the case of infections caused by Xylella
fastidiosa (Xf), for which the lack of any effective therapy to cure infected hosts makes the control
of the vectors crucial for the containment of the infections.
Surveys for potential insect vectors of X. fastidiosa in Europe and in particular, the Mediterranean
countries, have unambiguously indicated the spittlebug (Hemiptera: Aphrophoridae) as the
dominant xylem-sap feeders in olive groves.
Philaenus spumarius, a spittlebug insect, is polyphagous (i.e. able to feed on a various plants), is
found in a wide variety of woody and herbaceous plant species and represents the most
abundant Auchenorrhyncha species in the olive orchards of the contaminated areas1,2. As with
other spittlebugs, they acquire and transmit the bacterium with a persistent modality by feeding
on the xylem, or sap, of infected plants. The bacterium multiplies in the vector's foregut
colonising the cuticular surface of the oral cavity. Since the transmission is not circulative,
infected nymphs lose transmissibility after moulting, while this does not occur for the adults,
which retain the bacterium for the entire life.
Control of this highly polyphagous species requires an integrated pest management strategy
targeting the nymphal stages and the adults before they acquire the bacterium. Nymphs (five
instars) survive on several herbaceous plants, weeds and groundcover where infestations are
readily noticeable on plants by foamy spittle or froth they secrete for protection from
desiccation, predation, and elimination of excess plant sap (Figure 1).
Control of juvenile P. spumarius can contribute significantly to reduce adult populations. In Apulia
(southern Italy), juveniles are present on weeds from February to May-June. Previous studies3
describing the stage-structured populations of nymphs in Apulian olive groves allowed the
identification of 4th instar nymphs as the best time to apply control measures (Figure 1) to
achieve the maximum efficacy.
Several studies in Italy and Spain4,5 indicate that the only organic approaches to reduce
significantly the density of the population of juveniles consist of mechanical intervention in the
spring to eliminate surface weeds or the use of orange oil extract insecticide that, however, has
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no persistence6 (Dongiovanni et al., 2018b). In addition, sowing Hordeum vulgare or Lolium spp.
reduced the density of populations of P. spumarius with an efficacy ranging between 40% to 80%.
But an increasing N. campestris population was observed in sowing plots, after two years of
experimentation.

Figure 1. Biological cycle of P. spumarius in olive in Apulia (EFSA 2019)
Among the most effective chemical insecticides (neonicotinoids, pyrethroids, cyantraniliprole),
followed by spinosine and organophosphorus, only deltamethrin is currently authorised for use
on almond and in nurseries in Italy, and acetamiprid, spinetoram, phosmet, deltamethrin on olive
for the control of the adults of P. spumarius. They all showed persistence ranging from 10 to 25
days after treatment (DAT).
Given the limited availability of effective control products in integrated and particularly in organic
farming, three V-biopesticides, Glob-1, Glob-2 and Glob-3, have been tested in semi-field
conditions against adult P. spumarius in the first year of BIOVEXO. In addition, field trials were
set up in order to evaluate the effectiveness of fungal spores of an entomopathogenic strain and
Glob-1 against the juvenile stages of P. spumarius. Preliminary results showed that some of the
V-biopesticides have a prompt effect in inducing the mortality of adult stages of the insect,
although their persistence is limited in comparison with chemical insecticides. While a very low
efficiency was obtained against juveniles, only Glob-1 showed an effect but with inconsistent
results during the different field trials.
Trials are ongoing and will be extended during the second year of project. Based on these
preliminary indications, the new 2021 trials will be improved with the inclusion of repeated
applications and the adoption of V-biopesticides mixture.
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