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Summary

Yellow	star	thistle	(YST),	Centaurea solstitialis	L.	(Asteraceae),	is	a	weedy	annual	plant,	native	to	
the	Mediterranean	area	that	infests	rangelands,	pastures	and	grasslands	in	the	northern	United	States.	
In the search for biological control agents, an eriophyoid mite capable of significant impact on weed 
density	and	reproduction	was	studied.	This	research	was	focussed	on:	(a)	geographical	distribution	of	
Aceria solstitialis	de	Lillo	et al.	(Acari:	Eriophyidae)	in	the	YST	native	area;	(b)	dynamic	study	of	the	
eriophyoid population on YST in Apulia (Italy). In the first case, symptomatic plants were collected 
in	Bulgaria,	Greece,	Italy	and	Turkey.	In	the	second	case,	four	sites	were	selected	in	Apulia,	and	peri-
odical	samplings	were	undertaken	on	20	plants	from	February	to	August	2004	to	2006.	Four	different	
phenological	categories	of	samples	were	collected	separately	 from	each	plant:	new	rosette	 leaves,	
mature rosette leaves, stems and flower heads. This study ascertained the presence of A. solstitialis	in	
the	sampled	localities	of	Mediterranean	area,	together	with	other	mite	species.	In	Apulia,	ten	species	
were	detected	on	YST,	and	some	of	them	could	be	related	to	neighbouring	plants.	A. solstitialis	was	
detected	only	from	May	to	August,	and	its	density	was	highest	at	stem	level,	but	it	seems	to	be	always	
low and insufficient to provide a significant reduction of weed seed production in the studied area.
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Introduction
Yellow	star	thistle	(YST),	Centaurea solstitialis	L.,	is	
an	annual	species	belonging	 to	 the	Asteraceae	family	
which	 has	 become	 a	 weed	 of	 extreme	 importance	 in	
several	 states	 of	 the	 USA,	 with	 the	 most	 serious	 in-
festations	 in	 Arizona,	 California,	 Idaho,	 Oregon	 and	
Washington	(Maddox	et al.,	1985).	Native	to	the	Medi-
terranean	region	of	Europe	and	Southern	Eurasia,	this	
herbaceous	plant	probably	arrived	in	the	USA	by	way	
of	 contaminated	 alfalfa	 seeds	 (Medicago sativa	 L.)	
during	 the	mid-1800s	 (Roché	 and	Talbott,	 1986;	 Ro-
ché	and	Roché,	1991)	and	actually	represents	a	serious	
weed	 of	 pastures,	 rangelands,	 abandoned	 croplands,	
natural	areas	and	roadsides	(Lass	et al.,	1996).

YST	is	an	herbaceous	winter	annual	plant	propagat-
ing	only	by	seeds	that	usually	germinate	in	autumn	or	
winter,	depending	on	rainfall.	In	California,	the	transi-
tion	 from	 seedling	 to	 rosette	 occurs	 in	 late	 winter	 to	

late	spring.	The	plant	bolts	during	May	and	June	to	pro-
duce	an	erect	and	branched	stem	20	to	75	cm	in	height,	
develops bud in mid-June to early July and flowers in 
mid-July	to	September.	The	spread	and	survival	of	this	
weed	depend	on	seed	production,	and	several	thousand	
achenes	may	be	produced	per	plant	under	optimal	con-
ditions	(Maddox,	1981).

Several attempts have been made to find an efficient 
biological	control	agent	(Piper,	2001).	Recently,	atten-
tion	 has	 been	 paid	 to	 mites	 (Acari:	 Eriophyoidea)	 as	
candidates	for	YST	control	(de	Lillo	et al.,	2003).	Eri-
ophyoid	mites	are	considered	extremely	important	for	
biological	control	of	weeds	because	of	their	ability	to	
damage the target plant sufficiently to reduce its im-
pact, their high degree of host-specificity, their capacity 	
for rapid population increase and their efficient dis-
persal	(Briese	and	Cullen,	2001).

Two	eriophyoids	have	been	reported	on	C. solstitia-
lis:	Aceria solcentaureae	de	Lillo	et al.	and	A. solstitia-
lis	de	Lillo	et al.	(de	Lillo	et al.,	2003)	with	apparently	
similar effects on stem and flower head development. 
In	 particular,	 infested	 plants	 show	 reduced	 growth,	
stem apex and flower heads remain green and fresh 
during the hot-dry season, flower heads are less spiny 
and	seedhead	appear	to	be	small	in	size.
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The aim of this research was to give a first contribu-
tion	to	the	geographical	distribution	of	A. solstitialis	in	
the	Mediterranean	basin	and	to	investigate	dynamics	of	
the	eriophyoid	population	on	YST	in	Apulia	(Italy).

Methods and materials
To	study	A. solstitialis	geographical	distribution,	parts	
of	 symptomatic	 plants	 were	 collected	 in	 Greece	 (Al-
exandroupolis,	 Kilkis),	 Bulgaria	 (Plovdiv),	 Turkey	
(Goreme)	 and	 Italy	 (Apulia	 and	 Sicily)	 in	 2001	 and	
2003	 to	2006.	Eriophyoids	were	extracted	from	fresh	
and dried materials, slide mounted and identified.

To	investigate	dynamics	of	eriophyoid	populations,	
YST	samples	were	randomly	collected	from	four	sites	
in	Andria	countryside	(Italy).	In	2004,	2005	and	2006,	
20	plants	were	sampled	from	each	site	periodically	at	
30-	 and	 15-day	 intervals	 from	 February	 to	 June	 and	
July	 to	August,	 respectively.	 Four	 categories	 of	 sam-
ples,	 when	 available,	 were	 separately	 collected	 from	
each	plant:	new	rosette	leaf	(with	length	£2	cm);	ma-
ture	 rosette	 leaf	 (with	 length	³10	cm);	 stem	 (without	
flower head); flower head. Mites were extracted by a 
‘washing	 and	 sieving	 method’	 (de	 Lillo,	 2001;	 Mon-
freda	 et al., 2007), identified, counted and recorded 
per	part	of	plant.	The	collected	samples	were	carefully	
inspected	for	detecting	plant	alterations	related	to	eri-
ophyoid	activity.

Results
A. solstitialis	was	recorded	on	YST	in	Bulgaria,	Greece,	
Italy	 and	 Turkey,	 together	 with	 other	 species	 of	 eri-
ophyoid	mites	(Table	1),	some	of	which	are	related	to	
YST.	Few	specimens	were	found	for	other	species	for	
which the identification was only at genus level. None 
of them fitted with the descriptions of species known to 
be	associated	with	Centaurea	spp.

In	Apulia,	ten	species	were	detected	on	symptomatic	
yellow	star	thistle	during	2004–2006.	No	eriophyoids	
were	collected	in	February	and	March	samplings,	dur-
ing	the	years	of	study.	A. solstitialis was identified from 
May	to	August	in	sites	2	and	3	only,	where	other	spe-
cies	were	also	present.

In	2004	samplings,	A. solstitialis	occurred	from	May	
to	August.	It	appeared	with	very	low	population	den-
sity in the first half of June on only new rosette leaves 
in	sampling	site	2	but	both	on	new	and	mature	leaves	
in	site	3.	It	disappeared	at	the	beginning	of	August	on	
stems	at	site	2	and	at	 the	end	of	August	on	stem	and	
flower heads at site 3. The highest population density 
was	found	at	the	beginning	of	July	at	level	of	stem	at	
site 2 and 3, and in the early August on flower head 
before flower senescence (site 3).

In	 2005	 samplings,	 A. solstitilis	 was	 present	 on	
leaves	at	the	end	of	May	only	in	site	3,	and	on	stems	at	
the	end	of	May	in	site	2	and	longer	in	site	3	up	to	the	

Table 1.  List of the eriophyoids collected on Centaurea solstitialis in some countries of the Mediterranean 
area.

Collection	date Collection	locality Species

June	2001 Goreme–Cappadocia	(Turkey) Aceria solstitialis
July	2001 Goreme–Cappadocia	(Turkey) Aceria solcentaureae
November	2001 Goreme–Cappadocia	(Turkey) Aceria solstitialis
June	2003 Kilkis	(Greece) Aceria solstitialis
June	2003 Alexandroupolis	(Greece) Aceria solstitialis
June	2003 Goreme–Cappadocia	(Turkey) Aceria solstitialis

Aceria	sp.
June	2003 Palermo–Sicily	(Italy) Aceria	sp.
June	2003 Piano	Torre–Sicily	(Italy) Aceria centaureae
June	2003 Mongerrati–Sicily	(Italy) Aceria centaureae

Aceria solstitialis
August	2004 Plovdiv	(Bulgaria) Aceria solstitialis
April–August	2004 Andria–Apulia	(Italy) Aceria solstitialis

Aceria solcentaureae
Aceria centaureae
Aceria sp.
Aculodes	sp.
Aculus	sp.
Calepitrimerus sp.
Epitrimerus sp.
Eriophyes sp.
Trisetacus sp.

April–August	2005 Andria–Apulia	(Italy) Aceria solstitialis
Aculodes sp.

April–August	2006 Andria–Apulia	(Italy) Aceria solstitialis
Aceria sp.
Aculodes sp.
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beginning	of	August.	The	highest	density	occurred	in	
the second part of June in site 2 and in the first part of 
July	in	site	3,	both	at	stem	level.

Finally,	 in	 the	 2006	 samplings,	 this	 species	 was	
found	only	at	site	3	from	June	to	August,	and	its	popu-
lation	density	was	higher	 at	 level	of	 the	 stems	at	 the	
beginning	of	August	(Fig.	1).

Discussion
A	wide	distribution	of	A. solstitialis	in	the	Mediterra-
nean	 basin	 was	 ascertained,	 together	 with	 other	 mite	
species.	In	Apulia,	ten	species	were	detected	on	YST,	
in	the	period	of	study	(2004–2006).	Aculus sp.,	Calep-
itrimerus sp.,	Epitrimerus sp.,	Eriophyes sp.	 and	Tri-
setacus sp.	could	be	related	to	neighbouring	plants	or	
they	could	have	been	dispersed	by	wind	from	other	lo-
calities	and	other	hosts	because	of	their	very	low	popu-
lation	 density	 on	 C. solstitialis	 in	 the	 sampling	 sites.	
Specimens	 with	 similar	 morphometric	 features	 have	
not	been	found	in	the	other	countries	of	our	study.	Acu-
lodes	sp.	and	Aceria	sp.	could	represent	new	species,	
but their host range needs to be verified.

Population	 density	 of	 A. solstitialis	 in	 3	 years	 of	
observations	was	highest	at	level	of	the	stems	in	July	
and	August	samplings	but	always	with	very	low	values	
(at	most	30	mites	per	sample).	Moreover,	the	mite	ap-
peared	 in	April	 and	 disappeared	 in	August;	 no	 infor-
mation	 on	 overwintering	 location	 was	 obtained.	 The	
hypothesis	 of	 mite	 dispersal	 by	 means	 of	 wind	 from	
other	areas	of	the	Mediterranean	basin	(i.e.	Balcanian	
area),	 in	 coincidence	 of	 the	 highest	 density	 levels	 of	
the	mite	on	the	host,	is	highly	reasonable	(Sabelis	and	
Bruin,	1996).	The	causes	of	their	scarce	density	popu-
lation	on	Apulian	YST,	while	 a	 large	population	was	
observed	on	YST	from	other	areas,	are	still	unknown.	
Possible	 explanations	 should	 be	 found	 in	 the	 genetic	
background	of	YST	populations	collected	in	different	
Mediterranean	countries	 in	case	 they	could	belong	 to	
different	strains.

Even	though	A. solstitialis seems	a	promising	agent	
for	YST	biological	control,	its	Italian	population	seems	
to be insufficient to provide a significant reduction of 
seed	production	and	requires	further	study.
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