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Xylella fastidiosa subsp. pauca is the causal agent of “olive quick decline syndrome” in Salento (Apulia, Italy). On April
2015, we started interdisciplinary studies to provide a sustainable control strategy for this pathogen that threatens the
multi-millennial olive agroecosystem of Salento.
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| 1. The Phytosanitary Emergencies

During recent years, the increase of global plant exports for agriculture and forestry has dramatically augmented the
probability for phytopathogens to rapidly reach new countries and, consequently, to colonize and infect new crops and/or
the same crop cultivated in another continent [&. It should be said, however, that the introduction of pathogens and pests
in a new area has also been observed in the past. For Puccinia striiformis f. sp. tritici, the causal agent of wheat yellow
rust, it was established that the introduction of new populations of the pathogen into areas of wheat cultivation appear to
be linked to commerce and travel over the last two centuries [2,

Pathogens can be hosted by asymptomatic potted plants, plant parts, seeds, bulbs, and timber as latent but viable cells of
the pathogen that can start new infections when favorable conditions occur. The unintended introduction of new pests and
pathogens in a new country poses serious risks for both cultivated crops and natural ecosystems Bl Recent examples of
newly introduced pathogens which caused severe damage to natural ecosystems include Chryphonectria parasitica in
chestnut in southeastern Europe 4, and Phytopthora ramorum in oak species in the U.S.A. and in larch in the United
Kingdom and Ireland B8, Examples in cultivated crops include kiwifruit bacterial canker caused by Pseudomonas
syringae pv. actinidiae introduced worldwide from eastern Asia in all major areas of Actinidia chinensis cultivation @, and
the “olive quick decline syndrome” (OQDS), caused by Xylella fastidiosa subsp. pauca introduced from Central America in
Salento (Apulia, ltaly) B€). Dispersal of novel pathogens within an area could also be caused by many human activities
not directly linked with the agricultural trade 9. Within this context, countries with higher economic activity and population
density tend to spread a greater number of biological threats 141,

Once introduced into a new area, the phytopathogens can become a permanent part of the new environment(s)
depending on a series of factors such as the number of introduction events, the transmission rate of the pathogen, the
density and spatial variation of susceptible host(s), the climatic conditions, and the synchronicity between host
susceptibility and pathogen life cycle 2. The climatic conditions and the complex organization of agricultural production
and trade prevailing in the countries facing the Mediterranean Basin appear particularly favorable for the introduction and
rapid establishment of exotic phytopathogens. This area is characterized by mild and wet winters that favor the
transmission rate of pathogens and by a very rich array of cultivated and forest crops that feed the global circulation of
propagative plant material 22, The intense year-round touristic activities in this area also favor the unintended
displacement and introduction of pests and pathogens from other continents 12, Upon their introduction into a new area,
the emergent pathogen should be eradicated if possible (e.g., through prompt pathogen detection, restricting the area of
infection, and organized human activities) or it should be controlled according to known or new strategies to limit the
disease severity and its further spread 13!,

2. The Concept of Pathogen Control in Plant Pathology and Xylella
Fastidiosa

The main aim in plant disease management is to reduce the economic impact of pathogens on cultivated crops 24!
through control strategies that can vary according to the cropping system, the climatic features of the area, and the
agronomic techniques applied to the crop X3, Controlling a plant pathogenic bacterium does not necessarily imply its
elimination from the crop but rather a significant reduction of its inoculum size that allows the crop to regularly yield 221, In



contrast, control of X. fastidiosa implies its elimination from the diseased plant 28, due to the quarantine status of the
pathogen for Europe and the concern for its possible spread in other territories of the continent. This is a crucial and
difficult task, especially when this endophytic pathogen is well-established in an area long before its first detection, as in
the case of the OQDS in Salento.

Eradicating X. fastidiosa is made more difficult by the bacterium’s ability to colonize many wild plant species and to be
effectively spread in a territory by insect vectors. Cultivars that have retained resistane to X. f. subsp. pauca, such as
Leccino, have limited multiplication of the pathogen within xylem tissue but do not eliminate the bacterium from the plant
[17]: consequently, growing such cultivars does not achieve the goal of eliminating X. fastidiosa from the area. It would
therefore appear that this pathogen, when not promptly detected in a new area, has a very high probability of becoming
established there and destroying the cultivated crop in few years. In contrast, satisfactory reductions of grapevine Pierce’s
disease caused by X. f. subsp. fastidiosa were recently obtained with a weakly virulent strain of the pathogen 28l or with a
novel bacterial biocontrol agent 9],

From this “control” perspective, more efforts should be made to identify strategies that significantly reduce the bacterial
inoculum size within the plant across the seasons. This approach, coupled with an effective control of the insect vector(s),
could allow to limit both the severity and the spread of X. fastidiosa in a territory, allowing crops to coexist with the
pathogen similar to other bacterial diseases.

| 3. Xylella Fastidiosa subsp. Pauca in Apulia, Italy

The first record of an association of X. fastidiosa with olive groves showing twig and branch wilting in the Lecce province
(Salento, Apulia) was reported on October 2013 29 The bacterium was isolated in cultures and characterized as
belonging to the subspecies pauca, and the common name of “olive quick decline syndrome” was proposed for the
disease 2. Th main symptoms include leaf, twig and branch wilting, followed by the death of the tree. The local cultivars
Ogliarola salentina and Cellina di Nardo are very sensitive to the disease.

At the time of the first record, the disease was already spread over 8000 to 10,000 hectares of the Salento territory,
corresponding to about 800,000 to 1,000,000 olive trees (221 At that time, X. fastidiosa was added to the Al list of
quarantine pathogens for the European and Mediterranean Plant Protection Organization (EPPO), and, consequently,
eradication measures had to be implemented, even though previous experience and the relatively widespread occurrence
of the pathogen in the area made a successful outcome doubtful 23!,

After an initial attempt to eradicate trees, an area of Salento was officially designed as “infected” and additional
“containment” and “buffer” areas were established further north to monitor any occurrence of the pathogen and to prevent
its spread within the region (decision of the European Union, 2016). Notwithstanding this, during the following years, X. f.
subsp. pauca was reported in other olive groves of Salento in the Brindisi and Taranto provinces 24, so the extension and
placement of “containment” and “buffer” areas changed during the years (decision of the European Union, 2020) (Eigure
1).
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Figure 1. Demarcation of the “infected” (southern areas), “containment” (yellow) and “buffer” (blue) areas of Apulia
according to the “Aggiornamento delle aree delimitate alla Xylella fastidiosa sottospecie pauca ST53", based on the
decision of the European Union 2020/1201 and on the decision of the Apulia region n° 548/2020. The “containment” and



“buffer” areas are being monitored to reveal the occurrence of new olive and other plant species infected by Xylella
fastidiosa subsp. pauca. Reproduced from Regione Apulia website: www.emergenzaxylella.it.

Currently, the pathogen is included into the A2 list of quarantine pathogens for EPPO, and a recent analysis has estimated
that in Salento, about 6,500,000 olive trees are infected by the bacterium 22, The monitoring plan to detect infected olive
trees in the “containment” and “buffer” areas is under way, and it is carried out by the institutions of the Apulia region.

| 4. A Control Strategy to Preserve a Multi-millennial Agroecosystem

The centuries-old practices employed in the olive groves of Salento, such as extensive tree management of the local
cultivars and the traditional way of olive picking, characterize the whole area as a typical Mediterranean olive
agroecosystem that also represents a remarkable historical, cultural, and landscaped heritage 28 (Figure 2). The local
cultivars—Ogliarola salentina and Cellina di Nardo—are among the richest olive cultivars in polyphenol content and can
yield an oil with a very high nutritional value 2428 Dye to their sensitivity to the disease, the risk of losing these cultivars
to disease is very high. These features of the territory prompted us to find possible field strategies that could limit both the
severity and spread of the OQDS in Apulia, including identifying treatments that offer a sustainable approach to the
problem and might potentially effectively limit the X. f. subsp. pauca inoculum within the plant. The preservation of such
agro-ecosystem fulfills the Sustainable Development Goals (SDG) of the United Nations, namely SDG 15: “Protect,
restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification, and
halt and reverse land degradation and halt biodiversity loss” (https://sdgs.un.org/goals/goall5, accessed on: 24 April
2021).

Figure 2. A continuum of olive trees that extend over kilometers characterizes the multi-millennial olive agro-ecosystem of
Salento (Apulia, Italy).

References

1. Hulme, P.E. Trade, transport and trouble: Managing invasive species pathways in an era of globalization. J. Appl. Ecol.
2009, 46, 10-18.

2. Ali, S.; Gladieux, P.; Rahman, H.; Sagib, M.S.; Fiaz, M.; Ahmad, H.; Leconte, M.; Gautier, A.; Justesen, A.F.; Hovmgller,
M.S.; et al. Inferring the contribution of sexual reproduction, migration and off-season survival to the temporal
maintenance of microbial populations: A case study on the wheat fungal pathogen Puccinia striiformis f. sp. tritici. Mol.
Ecol. 2014, 23, 603-617.

3. Bebber, D.P.; Holmes, T.; Gurr, S.J. The global spread of crop pests and pathogens. Glob. Ecol. Biogeogr. 2014, 23,
1398-1407.

4. Milgroom, M.G.; Sotirovski, K.; Spica, D.; Davis, J.E.; Brewer, M.T.; Milev, M.; Cortesi, P. Clonal population structure of
the chestnut blight fungus in expanding ranges in southeastern Europe. Mol. Ecol. 2008, 17, 4446-4458.

5. Brasier, C.; Webber, J. Plant Pathology: Sudden larch death. Nature 2010, 466, 824—-825.

6. Santini, A.; Ghelardini, L.; De Pace, C.; Desprez-Loustau, M.L.; Capretti, P.; Chandelier, A.; Cech, T.; Chira, D.;
Diamandis, S.; Gaitniekis, T.; et al. Biogeographical patterns and determinants of invasion by forest pathogens in
Europe. New Phytol. 2013, 197, 238-250.



10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24

25.

26.

27.

28.

. McCann, H.C; Li, L.; Liu, Y.; Li, D.; Pan, H.; Zhong, C.; Rikkerink, E.H.; Templeton, M.D.; Straub, C.; Colombi, E.; et al.

Origin and evolution of the kiwifruit canker pandemic. Genome Biol. Evol. 2017, 9, 932-944.

. Marcelletti, S.; Scortichini, M. Genome-wide comparison and taxonomic relatedness of multiple Xylella fastidiosa

strains reveal the occurrence of three subspecies and a new Xylella species. Arch. Microbiol. 2016, 198, 803-812.

. Giampetruzzi, A.; Saponari, M. Genome-wide analysis provides evidence on the genetic relatedness of the mergent

Xylella fastidiosa genotype in Italy to isolates from Central America. Phytopathology 2017, 107, 816-827.

Numminem, E.; Laine, A.-L. The spread of a wild plant pathogen is driven by the road network. PLoS Comput. Biol.
2020, 16, e1007703.

Gippet, J.M.W,; Liebhold, A.M.; Fenn-Moltu, G.; Bertelsmeier, C. Human-mediated dispersal in insects. Curr. Opin.
Insect Sci. 2019, 35, 96-102.

. Garbelotto, M.; Pautasso, M. Impacts of exotic forest pathogens on Mediterranean ecosystem: Four cases studies. Eur.

J. Plant Pathol. 2012, 133, 101-116.

Sundin, G.W.; Castiblanco, L.; Yuan, X.; Zeng, Q.; Yang, C.-H. Bacterial diseases management: Challenges,
experiences, innovation and future prospects. Mol. Plant. Pathol. 2016, 17, 1506-1518.

Maloy, O.C.; Baudoin, A. Disease control principles. In Enclyclopedia of Plant Pathology; Maloy, O.C., Murray, T.D.,
Eds.; Wiley: New York, NY, USA, 2001; pp. 330-332.

He, D.-C.; Zhan, J.-S.; Xie, L.-H. Problems, challenges and future of plant disease management: From an ecological
point of view. J. Integr. Agric. 2016, 15, 705-715.

European Food Security Authority (EFSA), Panel of Plant Health. Update of the scientific opinion on the risks to plant
health posed by Xylella fastidiosa in the EU territory. EFSA J. 2019, 17, 5665.

Giampetruzzi, A.; Morelli, M.; Saponari, M.; Loconsole, G.; Chiumenti, M.; Boscia, D.; Savino, V.N.; Martelli, G.P.;
Saldarelli, P. Transcriptome profiling of two olive cultivars in response to infection by the CoDIiRO strain of Xylella
fastidiosa subsp. pauca. BMC Genom. 2016, 17, 475.

Hopkins, D.L. Biological control of Pierce’s disease in the vineyard with strains of Xylella fastidiosa benign to grapevine.
Plant Dis. 2005, 89, 1348-1352.

Baccari, C.; Antonova, E.; Lindow, S. Biological control of Pierce’s disease of grape by an endophytic bacterium.
Phytopathology 2019, 109, 248-256.

Saponari, M.; Boscia, D.; Nigro, F.; Martelli, G.P. Identification of DNA sequences related to Xylella fastidiosa in
oleander, almond and olive trees exhibiting leaf scorch symptoms in Apulia (southern lItaly). J. Plant Pathol. 2013, 95,
668.

Cariddi, C.; Saponari, M.; Boscia, D.; De Stradis, A.; Loconsole, G.; Nigro, F.; Porcelli, F.; Potere, O.; Martelli, G.P.
Isolation of a Xylella fastidiosa strain infecting olive and oleander in Apulia, Italy. J. Plant Pathol. 2014, 96, 425-429.

Martelli, G.P. The current status of quick decline syndrome of olive in southern Italy. Phytoparasitica 2016, 94, 1-10.

European Food Security Authority (EFSA), Panel of Plant Health. Scientific opinion on the risk to plant health posed by
Xylella fastidiosa in the EU territory, with the identification and evaluation of risk reduction options. EFSA J. 2015, 13,
5989.

. Scortichini, M.; Cesari, G. An evaluation of monitoring surveys of the quarantine bacterium Xylella fastidiosa performed

in containment and buffer areas of Apulia, southern Italy. Appl. Biosaf. 2019, 24, 96-99.

Scholten, R.; Martinez Sanchez, L. Monitoring the impact of Xylella on Apulia’s olive orchards using MODIS satellite
data supported by weather data. In Proceedings of the 2nd European Conference on Xylella fastidiosa, Ajaccio,
France, 29-30 October 2019; Available online: (accessed on 7 April 2021).

Scortichini, M. The multi-millenial olive agroecosystem of Salento (Apulia, Italy) threatened by Xylella fastidiosa subsp.
pauca: A working possibility of restoration. Sustainability 2020, 12, 6700.

Del Coco, L.; De Pascali, S.A.; Fanizzi, F.P. NMR-metabolomic study on monovarietal and blend Salento EVOOs
including some from secular olive trees. Food Nutr. Sci. 2014, 5, 89-95.

Negro, C.; Aprile, A.; Luvisi, A.; Nicoli, F.; Nutricati, E.; Vergine, M.; Miceli, A.; Blando, F.; Sabella, E.; De Bellis, L.
Phenolic profile and antioxidant activity of Italian monovarietal extravirgin olive oil. Antioxidants 2019, 8, 161.

Retrieved from https://encyclopedia.pub/entry/history/show/25107






