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1  |  INTRODUC TION

In Italy, the Apulia region is the major producer of olive oil, with 

a large surface area dedicated to olive orchards. The olive oil 

is also obtained from orchards containing centuries- old trees 

that, in many areas, characterize the landscape and the environ-

ment. Remarkably, only a fifth of the olive trees in the region are 

<50 years	old	(Ciervo,	2016). In 2010, olive growing contributed to 

13% of the value of the agricultural production of the region, with 

an incidence of 26% on the value of Italian olive production. Apulian 

olive growing is characterized by the wide number of olive produc-

ers	(Ciervo,	2020). Olive production in the Salento area dates back 

to the Bronze Age and, on account of its wide presence, has al-

ways contributed to the immeasurable heritage for the whole area, 

together	with	 the	many	hypogea	oil	mills	 (Calabrese	 et	 al.,	2012; 

Scortichini, 2020).
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Abstract
In October 2013, Xylella fastidiosa subsp. pauca	(Xfp)	was	reported	as	being	associated	
with	a	decline	of	olive	groves	in	Salento	(Apulia,	Italy)	and	named	as	“olive	quick	de-

cline	syndrome”	(OQDS).	Due	to	its	quarantine	status,	a	series	of	mandatory	actions	
were established in the Apulia region to impede its further spread in the territory. 

Upon	the	demarcation	of	“containment”	and	“buffer”	zones,	monitoring	surveys	were	
carried out in these areas for sampling olive trees and other host plants that showed 

symptoms	putatively	attributable	to	OQDS.	The	eradication	of	plants	that	tested	pos-
itive	for	Xfp,	including	also	all	the	asymptomatic	ones	in	a	radius	of	100	or	50 m,	was	
performed	over	10 years.	An	analysis,	based	on	the	official	data	of	such	surveillance	
activities	over	the	period	of	a	decade,	was	performed.	The	data	show	that	the	Xfp	in-

cidence	in	the	“containment”	and	“buffer”	zones	is	very	low,	especially	during	the	last	
three campaigns from 2020–2021 to 2022–2023, when the bacterium was detected 

in a range of 0.06%–0.70% of the sampled plants. In most of the sampled trees that 

showed	symptoms	of	OQDS,	the	bacterium	was	not	detected.	Based	on	these	data	
and according to epidemiological models that verified the negligible role of asympto-

matic	olive	trees	in	the	spreading	of	OQDS,	we	propose	to	eliminate	the	rule	requiring	
the	uprooting	of	all	host	plants	that	surround	one	Xfp-	positive	tree	in	a	radius	of	50 m.	
Such an implementation could save many healthy centennial and monumental olive 

trees and the remarkable landscape that they contribute to.
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The main characteristics of this particular agro- ecosystem in-

clude the majestic beauty of the many centennial trees scattered 

throughout the whole area and the traditional way of cultivation of 

the olive orchards that respect the natural shape of the tree. The 

“Piana	degli	olivi	monumentali”	(a	vast	area	located	on	the	Adriatic	
coast between the province of Brindisi and Bari) has inestimable 

value,	and	it	has	been	included	in	the	National	Register	of	Historical	
Rural	 Landscapes	 of	 the	 Italian	 Ministry	 of	 Agriculture,	 Food	
Sovereignty and Forests and has been proposed to be included in 

the	UNESCO	world	heritage.	In	this	area,	more	than	250,000	olive	
trees are present, of which the centennial ones are predominant, and 

the	occurrence	of	many	trees	older	than	1000 years	should	also	be	
noted.	This	area	portrays	a	relevant	and	peculiar	landscape	unique	to	
the	Mediterranean	Basin	(Calabrese	et	al.,	2012; Scortichini, 2020).

These trees also represent a real ecological safeguard consider-

ing that, due to the extension of their canopy, which can sometimes 

reach	10 m	in	diameter,	they	protect	the	soil	from	water	evaporation	
(triggered	by	high	summer	temperatures),	thus	ensuring	an	important	
hydrogeological and microclimatic balance and facilitating, for exam-

ple, horticulture in the shade of their canopy even during the sum-

mer. The traditional olive groves constitute an agroecosystem that, as 

such, also constitutes a buffer system that protects the surrounding 

territory	from	the	negative	effects	of	intensive	agriculture	(Calabrese	
et al., 2012;	Di	Rienzo	et	al.,	2018;	Perrino	&	Calabrese,	2014).

The first Xylella fastidiosa	outbreak	was	reported	 in	the	Gallipoli	
area	 in	 2013	 (Saponari	 et	 al.,	 2013)	 on	 about	 8000–10,000 ha	 of	
olive	 groves.	 However,	 the	 olive	 tree	 dieback	 was	 noticed	 in	 the	
Gallipoli	area	5–6 years	before	the	official	case	record	(Ciervo,	2020; 

Martelli,	2016; Scortichini, 2022). X. fastidiosa subspecies pauca	(Xfp),	
subsequently	identified	among	the	causal	agents	of	the	“olive	quick	
decline	syndrome”	(OQDS)	in	Salento	(Cariddi	et	al.,	2014), can survive 

on	many	wild	and	cultivated	plant	species	(EFSA,	2016), and in Apulia, 

it is transmitted by a very prolific insect vector, namely Philaenus spu-

marius	 (Saponari	et	al.,	2014). One year after the first detection, in-

deed,	Xfp	was	reported	on	about	23,000 ha	(Stokstad,	2015).

Xylella fastidiosa	 is	 included	 among	 the	 A2	 list	 of	 quarantine	
phytopathogens	 for	 which	 the	 European	 Union,	 according	 to	 the	
European	and	Mediterranean	Plant	Protection	Organization	(EPPO),	
imposes severe rules for impeding their further spread in other areas 

of the country and outside the country.

With the aim of eradicating this alien pathogen, presumably in-

troduced from abroad, the authorities referred to the rules estab-

lished	by	the	Council	Directive	of	the	European	Union,	2000/29 and 

subsequent	amendments	and	implementations	that	impose	an	eradi-
cation	approach	and	concern	“protective	measures	against	the	intro-

duction	into	the	Community	of	organisms	harmful	to	plants	or	plant	
products	and	against	their	spread	within	the	Community.”	However,	
according	to	Sosnowski	et	al.	 (2009), the successful eradication of 

quarantine	phytopathogens	requires	various	criteria	to	be	fulfilled,	
namely	(a)	prompt	identification	of	the	causal	agent	found	in	a	new	
area,	(b)	a	restricted	and	limited	infected	area,	(c)	an	effective	local	
organization	for	crop	uprooting	and	(d)	biological	features	of	the	mi-
croorganism that guarantee its complete elimination. It should be 

said that at the time of the first record, none of these criteria were 

met	for	the	Xfp	outbreak	in	Salento.
However,	the	Apulia	Region	established	its	first	eradication	mea-

sures through Resolution 2023/2013, which included the uprooting 

of	the	infected	olive	trees	that	tested	positive	for	Xfp	and	insecti-
cide	treatments	against	vectors	in	the	outbreak	area	(Apulia	Region,	
2013).	Subsequently,	the	European	regulations	have	aggravated	the	
provisions by also including the removal of non- infected plants in 

the	100 m	radius	of	olive	trees	that	tested	positive	for	the	bacterium.	
Moreover,	the	Apulia	Region	requested	(dgR	n.	1842	of	8	September	
2014)	and	obtained	 (10	February	2015)	 from	the	national	govern-

ment the declaration of a state of emergency with the appointment 

of a special commissioner.

These implemented measures to control the spread of the bac-

terium	assumed	that	“at	the	moment	there	are	no	certified	methods	
of controlling X. fastidiosa except that of the eradication of infected 

plants”	(Silletti,	2015). They were based on three principles: the up-

rooting	of	trees	(infected,	potentially	infected	and	non-	infected),	the	
heavy use of pesticides to control the vector and the prohibition of 

planting	host	plants	(including	olive	trees).
In	 May	 2015,	 however,	 the	 European	 Food	 Safety	 Authority	

(EFSA)	 clearly	 stated	 “In	 the	 case	 (Apulia)	 of	 an	 infected	 area	 ex-
tending over tens of thousands of hectares, several more of these 

conditions	are	not	fulfilled:	(a)	condition	1:	early	detection	and	rapid	
initiation	of	an	eradication	programme;	(b)	condition	2:	there	are	many	
hosts	and	many	potential	vectors,	often	polyphagous;	(c)	condition	3.	
‘blind’ molecular testing of many asymptomatic hosts will be neces-

sary”	(EFSA,	2015, p. 95). In regard to the Apulia scenario, it appeared 

quite	evident	 that	 the	eradication	 (i.e.,	 the	complete	elimination	of	
the	pathogen	from	the	 infected	area)	was	 impossible	 (EFSA,	2015). 

Consequently,	also	based	on	previous	failed	attempts	to	eradicate	X. 

fastidiosa	in	the	USA	(California),	Taiwan	and	Brazil,	the	EFSA	stated	in	
May	2015	that	the	infected	zone	of	Salento	should	be	considered	as	
established	and	eradication	is	no	longer	possible	(EFSA,	2015).

The	European	Commission	in	May	2015	also	pointed	out	that,	in	
certain	parts	of	the	Lecce	province,	Xfp	has	been	present	for	more	
than	2 years	and	it	was	no	longer	possible	to	eradicate	it	(Commission	
Implementing	Decision	UE	2015/789).	Consequently,	following	this	
statement	 by	 the	 European	Union,	 the	 Regional	 Government	 and	
the	Italian	Ministry	of	Agriculture,	Food	and	Forestry	have	updated	
the former legislations. The new regulations described a series of 

mandatory technical and legislative measures aimed at preventing 

further	Xfp	spread	 in	the	territory	of	Apulia	and	established	a	de-

marcation	 of	 the	 Salento	 territory	 into	 “infected,”	 “containment”	
and	 “buffer”	 areas,	with	 the	 latter	 two	 located	northwards	 of	 the	
“infected”	area.	Subsequently,	these	measures	will	be	integrated	by	
regulatory	provision	and	implementation	measures	at	European,	na-
tional and regional level, and these areas have been moved several 

times northwards according to the detection of the pathogen in areas 

previously	free	from	its	occurrence	(see	Table 1 and Figures 1 and 

2). The main rules, however, have remained substantially unchanged 

for	10 years,	apart	from	the	reduction	from	a	100 m	radius	to	a	50 m	
radius for the uprooting of all host plants of the bacterium found 
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from	olive	trees	that	officially	tested	positive	for	Xfp	(Commission	
Implementing	Decision	UE,	2020/1201).

In	this	paper,	we	show	how	the	Xfp	incidence	in	the	olive	groves	
of the demarcated areas of Apulia is very low, especially during the 

last	 3 years	 of	monitoring	 surveys.	 This	 finding	would	 suggest	 re-

moving	the	rule	that	imposes	the	eradication,	in	a	radius	of	50 m,	of	
all	 asymptomatic	 plants	 that	 surround	 the	Xfp-	positive	 olive	 tree.	
Such a proposal is also corroborated by epidemiological models that 

verified the negligible role of the asymptomatic olive trees in the 

spreading	of	Xfp.

2  |  MATERIAL S AND METHODS

The official data obtained from the Apulia Region's phytosani-

tary	service	(2023a, 2023b) concern the following: the monitored 

F I G U R E  1 Geographical	maps	of	the	Apulia	that	indicate	the	displacement	of	the	“containment”	and	“buffer”	zones	to	be	monitored	for	
the occurrence of Xylella fastidiosa subsp. pauca	from	2013–2014	to	2017–2018	(a–d)	surveys.	Based	on	data	from	the	Apulia	Region.
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surface, the number of plants that showed dieback symptoms, the 

analysed	plants,	 the	number	of	Xfp-	positive	plants,	and	the	num-

ber of uprooted plants, including olive trees within all demarcated 

areas of Apulia. They were collected by the phytosanitary service 

upon the monitoring surveys carried out from November 2013 

to	 June	 2023	 in	 the	 olive	 groves	 of	 all	 demarcated	 areas	 by	 the	
Agenzia	regionale	per	le	attività	irrigue	e	forestali	(ARIF)	and,	upon	
subsequent	 analyses,	 for	 detecting	 the	 occurrence	 of	 the	 bacte-

rium, which was performed by official laboratories all working in 

the	Apulia	(Figures 1 and 2; Table S1). Olive leaf samples collected 

from	the	olive	groves	and	subsequently	analysed	 in	 the	 laborato-

ries were obtained by following the procedures described else-

where	 (Regione	Puglia,	2015;	 Scortichini	&	Cesari,	2019). After a 

presumptive	serological	analysis	obtained	through	the	ELISA	test,	
a	sample	infected	by	Xfp	was	retained	upon	the	confirmatory	assay	
performed	by	using	real-	time	PCR	according	to	the	procedures	es-
tablished	by	the	EPPO	PM7/24	standard	diagnostic	protocol	for	X. 

fastidiosa	(EPPO,	2019).

F I G U R E  2 Geographical	maps	of	the	Apulia	that	indicate	the	displacement	of	the	“containment”	and	“buffer”	zones	to	be	monitored	for	
the occurrence of Xylella fastidiosa subsp. pauca	from	2018–2019	to	2022–2023	(a–e)	surveys.	Based	on	data	from	the	Apulia	Region.
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The demarcation of the areas has changed over the years also 

from a nominal point of view. As a general rule, the territory is di-

vided into two main demarcated areas: infected area including the 

“infected	zone”	and	the	“containment	zone,”	and	the	free	area	con-

taining	 the	 “buffer	zone”	and	 the	 “free	zone.”	The	 infected	area	 is	
where	Xfp	has	been	detected	and	 is	deemed	 to	be	established;	 it	
consists	of	the	“infected	zone,”	which	is	not	monitored,	and	the	“con-

tainment	zone,”	which	is	a	belt	of	5 km	at	the	border	with	the	“buffer	
zone.”	The	free	area	is	considered	free	from	Xfp;	 it	consists	of	the	
“buffer	zone,”	which	is	at	the	northern	boundary	of	the	“containment	
zone,”	and	the	“free	zone,”	which	is	the	furthest	from	the	infected	
area.	 In	 recent	 campaigns	 (2021–2022	 and	 2022–2023)	 following	
the	EU	Regulation	2020/1201,	new	“delimited	areas”	where	eradica-
tion	measures	are	also	applied	(articles	7–11)	have	been	introduced.	
In	the	“buffer	zone,”	“free	zone”	and	new	“delimited	areas,”	the	pos-
itive	plants	and	plants	within	a	100 m	radius	of	the	infected	plants	
are	uprooted	(50 m	radius	from	2021).	The	“containment	zone”	is	the	
unique	zone	where	only	the	Xfp-	positive	plant	is	uprooted.	The	“in-

fected area” is no longer monitored, and from 2019 to 2025, law 

44/2019 made it possible for owners and holders of land to remove 

olive trees, also monumental, with a simple communication to the 

region,	without	having	to	prove	that	the	olive	trees	are	Xfp-	positive	
or	 even	 show	OQDS	 symptoms.	 This	 also	 applies	 to	monumental	
olive trees.

3  |  RESULTS

The results of the monitoring surveys performed in Apulia from 

2013	to	2022	of	the	presence	of	Xfp	in	the	olive	groves	are	shown	
in Table 1. The hectares monitored during the surveys varied con-

siderably during the years. It is worth noting that, apart from the 

second	campaign	that	regarded	20,278 ha,	from	2016	to	2015,	the	
hectares monitored in each survey were always more than 150,000 

and	up	to	a	maximum	value	of	185,776	in	the	fifth	campaign	(2018–
2019).	By	contrast,	the	last	two	campaigns	(from	2021	to	2023)	have	

taken	into	consideration	23,602	and	31,396 ha,	respectively.	There	
are no data concerning the hectares monitored during the initial 

campaign of 2013–2014. The number of olive trees and other host 

plants sampled during the different surveys also varied considerably 

among the various campaigns. It, indeed, varied from a minimum of 

11,099	(initial	surveys	from	November	2013	to	October	2014)	to	a	
maximum	of	266,366	(survey	from	June	2022	to	June	2023).	A	con-

siderable number of trees sampled were also observed in another 

four campaigns when the sampled trees were higher in number than 

150,000. Notably, despite a low surface monitored during the cam-

paigns of 2021–2022 and 2022–2023 in comparison with previous 

surveys, the number of sampled trees is the highest of all the cam-

paigns,	specifically	225,014	from	May	2021	to	February	2022	and	
266,366	 from	 June	2022	 to	 June	2023	 (Figure 3). The number of 

positive trees seems to be absolutely independent of the number of 

plants	analysed	(Figure 4).

The	 Xfp	 incidence	 observed	 in	 the	 entire	 demarcated	 areas	
during the monitoring surveys varied, but, apart from the initial 

two	surveys	where	 the	 incidence	 reached	3.18%	and	8.15%	 (sur-
veys from 2013 to 2015), all other campaign incidences were al-

ways lower than 3.0%. It should be noted that during the last three 

campaigns	(from	2020	to	2023)	such	incidences	were	very	low	and	
varied from 0.06% to 0.70%. Further notable data are that regard-

ing	the	percentage	of	plants	that	tested	positive	for	Xfp	and	that	
showed,	 at	 the	 time	of	 sampling,	 the	 symptoms	of	OQDS.	Apart	
from the high percentage observed during the campaign from 

October	 2014	 to	 December	 2015,	 when	 69.56%	 of	 olive	 trees	
that	presented	OQDS	symptoms	tested	positive	for	Xfp,	all	other	
campaigns suggested that the relationships between the trees that 

clearly	 show	symptoms	of	OQDS	and	 the	presence	of	Xfp	 in	 the	
analysed	samples	resulted	were	quite	low,	namely	from	a	maximum	
of	22.56%	 (surveys	 from	February	2016	 to	May	2017)	 to	a	mini-
mum	of	3.21%	(campaign	of	May	2021	to	February	2022)	(Table 1). 

The number of plants eradicated upon the sampling and labora-

tory analyses varied throughout the 10- year duration. The highest 

number	was	during	the	fourth	campaign	(2017–2018)	when	2662	

F I G U R E  3 Inspected	surface	(hectares)	
and analysed plants from 2014–2015 

to 2022–2023 of the entire demarcated 

areas of the Apulia. Based on data from 

the Apulia Region.
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plants	 were	 uprooted	 and	 the	 last	 campaign	 (2022–2023)	 when	
4733 plants were uprooted. In total, 15,100 plants have been cut 

down	over	10 years	as	a	 result	of	monitoring	campaigns,	most	of	
which were centuries- old olive trees, often monumental. In regard 

to the number of positive plants and the total number of uprooted 

plants	(Figure 5),	we	can	see	three	phases:	(a)	from	2013–2014	to	
2017–2018, the uprooted plants are much fewer than the number 

of	positive	plants;	(b)	from	2018–2019	to	2020–2021,	the	number	
of	plants	felled	is	equivalent	to	about	the	number	of	positive	plants;	
and	(c)	from	2021–2022	to	2022–2023,	felling	significantly	exceeds	
the number of positive plants: over 1050% and almost 1300%, 

respectively.

A detailed report about the last two campaigns is shown in 

Table 2.	 Both	 campaigns	 reported	 a	 very	 low	 incidence	 of	 Xfp-	
infected	olive	 trees	and	other	host	plants	either	 in	 the	“free”	area	
or	in	the	“containment,”	“buffer”	and	“delimited”	areas.	In	any	case,	

the incidence of the bacterium was lower than 0.23%, with a min-

imum	 incidence	observed	during	2021–2022	when	Xfp	was	 found	
present	 in	 0.09%	 (“containment”	 zone),	 0.11%	 (“delimited”	 area),	
0.04%	(“buffer”	zone)	and	0.0%	(“not	infected”	area)	of	the	analysed	
samples.	Furthermore,	in	2022–2023	the	“buffer”	zone	has	the	same	
percentage as the previous campaign, while in the other three areas 

the percentage exceeded those of the previous year. The olive trees 

and	other	host	plants	that	tested	positive	for	Xfp	numbered	146	and	
366	during	2021–2022	and	2022–2023,	respectively.	However,	by	
following	the	rule	of	50 m,	the	number	of	uprooted	trees	that	sur-
rounded the olive tree or another host plant that tested positive 

upon	sampling	and	laboratory	analyses	reached	quite	high	in	the	last	
two	 campaigns.	 During	 2021–2022,	 1403	 trees	 were	 eradicated,	
whereas during 2022–2023 4389 trees were eradicated. In both 

years, a relevant number of centennial and monumental olive trees 

were uprooted.

F I G U R E  4 Analysed	plants	and	Xylella 

fastidiosa subsp. pauca- positive plants 

from 2013–2014 to 2022–2023. Based on 

data from the Apulia Region.

F I G U R E  5 Xylella fastidiosa subsp. 

pauca- positive plants and total plants 

felled from 2013–2014 to 2022–2023. 

Based on data from the Apulia Region.
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4  |  DISCUSSION

A number of studies, by applying a series of mathematical models 

based on the estimation of epidemiological parameters, vector feed-

ing	and	the	consequent	spreading	of	the	bacterium	within	and	be-

tween the olive groves, described the shape of the invasion front 

and the rate of bacterium movement and calculated the potential 

spread	 of	 Xfp	 in	 the	 olive	 groves	 of	 Apulia	 (EFSA,	 2019; Fierro 

et al., 2019;	Jeger	&	Bragard,	2019; Kottelenberg et al., 2021; Strona 

et al., 2017; White et al., 2017). Such studies determined different 

average rates of bacterium spread per year among the olive groves, 

with	calculations	that	ranged	from	5	to	20 km	per	year	(EFSA,	2019; 

Fierro et al., 2019; Kottelenberg et al., 2021). Such discrepancies are 

most	probably	related	to	a	series	of	parameters	related	to	both	Xfp	
and its biological transmitting vector that are objectively difficult to 

precisely	calculate	as	for	any	insect-	transmitted	plant	disease	(Jager	
and Bragard, 2019; White et al., 2020).	However,	by	considering	that	
the	 initial	 outbreak	 of	 OQDS	 approximately	 started	 during	 2008	
(Kottelenberg	et	al.,	2021),	the	official	front	of	Xfp	movement	during	
these	15 years	(from	Gallipoli	area	to	Monopoli	municipality)	is	about	
150 km,	corresponding	to	about	10 km	per	year.	Within	this	scenario,	
our study ascertained that, apart from during the first two monitor-

ing	surveys	performed	in	the	municipalities	where	OQDS	symptoms	
were	first	observed	(i.e.,	the	Gallipoli	area)	that	showed	an	incidence	
of	3.18%	and	8.15%,	the	incidence	of	Xfp	throughout	the	entire	de-

marcated areas was always low and never exceeded 2.73% and from 

2020 onwards was always lower than 0.71%.

In	addition,	the	trees	that	showed	symptoms	of	OQDS	and	that	
were	 sampled	 and	 analysed	 for	 the	 occurrence	 of	 Xfp	 very	 often	
did	not	test	positive	for	the	bacterium.	During	the	monitoring	sur-
veys of 2021, the percentage of olive trees with clear symptoms of 

OQDS	that	tested	positive	for	Xfp	was	merely	3.21%.	These	findings	
confirm what already has been observed in a previous assessment 

of	 the	 campaigns	 determining	 the	 occurrence	 of	 Xfp	 when	 3300	
samples taken from symptomatic trees did not test positive for the 

bacterium	(Scortichini	&	Cesari,	2019). This clearly shows that there 

is	not	always	a	clear	relationship	between	symptoms	of	OQDS	and	
the	presence	of	Xfp.

These data reinforce the fact that other phytopathogens could 

be	 involved	 in	OQDS	and	that	 they	can	 induce	very	similar	symp-

toms	 to	 those	 incited	 by	 Xfp.	 In	 fact,	 already	 from	 2013	 several	
studies have indicated various species of fungi associated with 

a	decline	of	Apulian	olive	 trees	 (Carlucci	 et	 al.,	2013, 2015; Nigro 

et al., 2013). Additionally, it was recently observed that aggressive 

fungi such as Neofusicoccum mediterraneum and N. stellenboschiana 

have	been	very	frequently	isolated	from	olive	trees	that	apparently	
show	 the	 typical	 symptoms	of	OQDS	and	 in	many	 cases	 they	 are	
also	associated	with	Xfp	(Brunetti	et	al.,	2022;	Manetti	et	al.,	2023; 

Scortichini et al., 2023).	 The	 very	 low	 percentage	 of	 Xfp-	infected	
trees that show decline symptoms associated with the occurrence 

of	other	phytopathogens	frequently	found	in	olive	groves	of	Apulia	
would	also	suggest	reconsidering	the	OQDS	from	a	broader	epide-

miological point of view.TA
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An	important	point	to	consider	 is	 the	very	 low	Xfp	 incidence	
and a very low rate of symptomatic trees observed during the last 

two campaigns throughout the demarcated areas. A total number 

of	512	Xfp-	positive	olive	trees	and	other	host	plants,	as	revealed	
during 2021–2022 and 2022–2023, resulted in an additional 5792 

trees that were uprooted according to the 50- m rule. Among these 

trees, a relevant number of asymptomatic centennial and monu-

mental olive trees were included. It should be noted that, through 

epidemiological	models,	White	et	al.	 (2020) showed that asymp-

tomatic	olive	trees	have	a	low	to	negligible	infectivity	for	Xfp	and	
that they have little effect on the overall epidemiological dynam-

ics	of	OQDS.	To	corroborate	such	finding,	it	should	be	added	that	
some	asymptomatic	olive	trees	detected	as	Xfp-	positive	 in	2015	
that were not immediately uprooted due to pending legislative 

procedures and updating of demarcation areas are currently in an 

optimal vegetative and productive status many years after the de-

tection	of	Xfp	(Figures 6 and 7).

These facts, in addition to the relevant heritage represented 

by the olive groves of Apulia, allow proposing some modification 

of	 the	 current	 rules	 governing	 the	 management	 of	 Xfp	 through-

out the demarcated areas. The epidemiological irrelevance of the 

asymptomatic trees for the further spreading of the bacterium 

(White	 et	 al.,	2020) would suggest removing the 50- m rule in all 

the demarcated areas. The uprooting of the trees that surround the 

Xfp-	positive	olive	tree	in	a	radius	of	50 m	seems	a	detrimental	cost,	
considering	that	the	asymptomatic	and	Xfp-	positive	olive	trees	have	
a very low to negligible influence on avoiding the further spread of 

Xfp	in	the	area.
Such a proposal is in accordance with observations made by the 

EFSA	regarding	the	main	source	of	uncertainty	in	the	management	
of	Xfp	 in	Apulia	 (EFSA,	2019). In particular, when referring to the 

“option	 for	 cutting,”	 they	 clearly	 state,	 “The	 adoption	of	 a	 cutting	
strategy was the most effective option. An alternative option could 

consider the cutting of the infected plant only. This should provide 

that	advantage	of	saving	potentially	healthy	plants.”	The	EFSA	also	
stated	the	possibility	that	the	detection	techniques	do	not	intercept	
the bacterium, which can occur at a low concentration within the 

tree	 (EFSA,	2019). It should be said that in recent years the tech-

niques	for	detecting	Xfp	in	olive	trees	have	been	greatly	improved,	
now	 requiring	 only	 very	 few	 cells	 of	 the	 bacterium	 in	 the	 sample	
(Amoia	et	al.,	2023;	D'Onghia	et	al.,	2022; Faino et al., 2021;	Mastin	
et al., 2022;	Passera	et	al.,	2022). This proposal is in line with find-

ings from other scientific studies with regard to measures taken to 

limit the spread of X. fastidiosa. For example, concerning the Balearic 

Island	case,	Olmo	et	al.	(2021)	state	that	“neither	of	those	proposed	
measures was epidemiologically sound, since the pathogen was al-

ready widespread and established in the fields for several decades,” 

and	they	also	question	the	adequacy	of	eradication	strategy	without	
any prior investigation into the epidemiological history.

Moreover,	 the	 International	 Standard	 for	 Pathogen	 Measures	
(ISPM)	 adopted	 by	 the	 Food	 and	Agriculture	Organization	 (FAO)	 in	
agreement	with	the	International	Plant	Protection	Convention	(IPPC)	
provide for the periodic review of the measures in order to assess 

whether the objectives were achieved or determine whether changes 

are	necessary	to	modify	the	rules	“as	conditions	change,	and	as	new	
facts become available, phytosanitary measures shall be modified 

promptly,	either	by	 inclusion	of	prohibitions,	 restrictions	or	 require-

ments necessary for their success, or by removal of those found to be 

unnecessary”	(ISPM	4,	IPPC	Secretariat,	2017). In particular, it is stated 

that	“throughout	the	eradication,	the	programme	should	be	subject	to	
periodic review to analyse and assess information gathered, to check 

that objectives are being achieved, and/or to determine if changes are 

required”	 (ISPM	9,	 IPPC	Secretariat,	2016a).	According	 to	 the	 ISPM	
22, the current characteristics of the entire demarcated areas of the 

Apulia	region,	where	Xfp	is	continuously	monitored	and	its	very	low	
incidence	was	repeatedly	found,	would	attain	the	status	“areas	of	low	
pest	prevalence”	where	“in	a	part	of	a	country	a	specific	pest	occurs	
at low level and which is subject to effective surveillance, control or 

eradication	measures”	(ISPM	22,	IPPC	Secretariat,	2016b).

For these areas, modification of the current eradication rules 

would now seem appropriate. The elimination of the 50- m rule is 

proposed since it can represent a more rational approach that does 

not sacrifice the healthy trees, the landscape, the environment and 

the territorial economy, while concurrently allowing continuous 

monitoring of the occurrence of the bacterium in the areas.

F I G U R E  6 An	olive	tree	located	in	the	Lecce	province	that	
tested positive for Xylella fastidiosa subsp. pauca in 2015 as it 

appears on 14 October 2023. Upon detection, the tree was not 

uprooted	due	to	a	pending	legal	proceeding	and	the	subsequent	
updating and shifting of demarcation areas.
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Moreover,	for	another	plant	quarantine	microorganism	transmit-
ted	by	an	insect	vector,	namely	“Flavescence	doree	phytoplasma	of	
grapevine” spread by the leafhopper Scaphoideus titanus,	the	quar-
antine measures of uprooting concern solely the infected grapevine, 

and only when the incidence of the infection within the vineyard is 

about	20%–30%	must	the	whole	vineyard	be	uprooted	(EFSA,	2016).

Concerning	 the	OQDS	 epidemiology	 and	 its	 consequent	man-

agement, it should also be added that it has been recently observed 

that	the	Xfp	vector	effectively	spreads	the	bacterium	mainly	through	
the road system of Apulia, whereas the natural areas hamper such 

a	spread	(Bajocco	et	al.,	2023).	Due	to	the	relevant	number	of	roads	
that occur in Apulia, the very intensive traffic that characterizes 

this region especially during summer, this finding poses some un-

certainty	 for	 an	effective	annulment	of	 the	Xfp	occurrence	 in	 the	
region through the uprooting of olive trees, since it is not possible to 

eradicate the insect vectors in the infected area in the South of the 

region. P. spumarius- infected specimens, indeed, carried by vehicles 

starting from the infected area can reach the free areas within a few 

minutes	 and,	 subsequently,	 spread	Xfp.	 Indeed,	 in	2015	 the	EFSA	
stated	 that	 “as	 observed	 in	 the	 Apulian	 area,	 insect	 vectors	 may	
hitch- hike for rather long distances on or in vehicles, even without 

plants […] This means that infectious vectors may disseminate far 

from plots where the disease is present, which implies that eradica-

tion of indigenous insect vectors over a large area is not possible, as 

there are plenty of indigenous xylem sap feeder species associated 

with	many	kinds	of	plants”	(EFSA,	2015, pp. 97–98). Finally, a work-

ing	protocol	for	the	effective	management	of	Xfp	in	the	olive	groves	
of Apulia, based on the spray to the olive crown, once per month, 

from spring to autumn of a zinc–copper–citric acid biofertilizer that 

also has bactericidal properties, could also be applied in the various 

demarcated areas to reduce the bacterium cell density within the 

tree	(Blonda	et	al.,	2023; Scortichini et al., 2018; Tatulli et al., 2021).

In conclusion, this study shows, for the first time, an analy-

sis based on the official 10- year data of monitoring surveys of 

olive	 groves	 in	Apulia	 and	 clearly	 reveals	 (a)	 a	 very	 low	 incidence	
of	 Xfp-	infected	 olive	 trees	within	 the	 different	 demarcated	 areas	
especially	 during	 the	 last	 3 years,	 even	 in	 the	 infected	 area;	 (b)	 a	
high number of uprooted healthy olive trees, in agreement with the 

“50-	metre-	radius”	rule	and	despite	the	very	low	incidence	rates	of	
the	bacterium;	 (c)	a	 lack	of	correlation	between	the	occurrence	of	
Xfp	in	olive	trees	that	show	symptoms	of	OQDS;	and	(d)	confirma-
tion of the epidemiological irrelevance of the asymptomatic trees for 

the	further	spread	of	the	bacterium,	as	shown	by	White	et	al.	(2020).

Finally, this study presents a scientifically based proposal that 

could reduce the devastation of the environment, landscape, tra-

ditional agriculture and territorial economy and that could validly 

support the political decision- maker in his choices. Further develop-

ments of the research are necessary, and they could point in the di-

rection	of	a	more	descriptive	epidemiological	investigation	of	OQDS	
by	 also	 including,	 other	 than	 Xfp,	 the	 aggressive	 fungi	 reported	
above.
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F I G U R E  7 Olive	grove	located	in	the	
Lecce	province	where,	in	2015,	the	tree	
in the foreground was tested positive 

for Xylella fastidiosa subsp. pauca., as 

it appears on 14 October 2023. Upon 

detection, the tree was not uprooted 

due to a pending legal proceeding and 

the	subsequent	updating	and	shifting	of	
demarcation areas. Also note the healthy 

vegetative status of the nearby olive 

trees.
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