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A b st r a ct  

T h e pr es e nt c o ntri b uti o n r e p orts t h e c urr e nt distri b uti o n of t h e Asi a n s c ol yti n e b e etl e 
A nis a n d r u s  m ai c h e  K ur e nt z o v  ( C ur c uli o ni d a e:  S c ol yti n a e,  X yl e b ori ni)  i n  It al y.  
Pr e vi o usl y,  i n  t h e  e ntir e  E ur o p e a n  U ni o n,  t his  s p e ci es  w as  k n o w n  o nl y  fr o m  a  
si n gl e s p e ci m e n c oll e ct e d i n t h e Tr e vis o pr o vi n c e of N ort h e ast It al y i n 2 0 2 1. T h e 
d at a pr es e nt e d h er e c o n si d er a bl y i n cr e as e t h e distri b uti o n al r a n g e of A. m ai c h e i n 
It al y,  a n d  cl e arl y  s h o w  t h at  t his  a m br o si a  b e etl e  s p e ci es  is  est a bli s h e d  a n d  
wi d es pr e a d i n at l e a st t w o n ort h er n It ali a n r e gi o ns, n a m el y L o m b ar d y a n d V e n et o . 

K e y w o r d s:  a m br o si a b e etl es, ali e n s p e ci es, E P P O, d et e cti o n, m o nit ori n g, bi ol o gi c al 
i n v a si o n 

I nt r o d u cti o n  

T h e  i ntr o d u cti o n  a n d  est a blis h m e nt  of  n o n -n ati v e  b ar k  a n d  a m br osi a  

b e etl es ( C ol e o pt er a:  C ur c uli o ni d a e,  S c ol yti n a e)  is  c o nst a ntl y  i n cr e asi n g  

w orl d wi d e m ostl y d u e t o gl o b ali z ati o n a n d cli m at e c h a n g e ( L a nts c h n er et 

al. 2 0 2 0; P ur es w ar a n et al. 2 0 2 2). T his tr e n d is e x p e ct e d t o f urt h er i n cr e as e 

d es pit e  r e g ul ati o ns  ( All e n  et  al.  2 0 1 7),  s p e cifi c  m o nit ori n g  a cti viti es  

( R ass ati et al. 2 0 1 5; R a b a gli a et al. 2 0 1 9), a n d t h e i m pl e m e nt ati o n of n e w 

a n d i n n o v ati v e e arl y d et e cti o n t o ols a n d t e c h n ol o gi es ( P ol a n d a n d R ass ati 

2 0 1 9;  M ar c hi or o  et  al.  2 0 2 0 a;  R u z zi er  et  al.  2 0 2 1 a),  w hi c h  c a n h el p  t o  

pr e v e nt s o m e i n v asi o ns. I n E ur o p e, It al y h as o n e of t h e hi g h est n u m b ers of 

i nt er c e pt e d,  a d v e nti v e  a n d  est a blis h e d  e x oti c  C ol e o pt er a  ( R atti  2 0 0 7;  

J u c k er a n d L u pi  2 0 1 1),  i n cl u di n g b ar k  a n d a m br osi a  b e etl es  ( Kir k e n d all  

a n d F a c c oli 2 0 1 0; R ass ati et al. 2 0 1 6). T his p e c uli arit y c a n b e ass o ci at e d 

wit h t h e hi g h di v ersit y of It ali a n e c os yst e ms a n d t h e pi v ot al r ol e of It al y i n 

i nt er n ati o n al tr a d e as a cr ossr o a ds wit hi n E ur o p e a n d b e y o n d ( R u z zi er et 

al. 2 0 2 0 a, b).  

A nis a n dr us m aic he  K ur e nt z o v, 1 9 4 1 ( C ur c uli o ni d a e: S c ol yti n a e, X yl e b ori ni)  

is a n a m br osi a b e etl e n ati v e t o Asi a ( C hi n a, K or e a, J a p a n, a n d t h e R ussi a n 
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F ar E ast) ( M a n d els ht a m et al. 2 0 1 8; S mit h et al. 2 0 2 0). I n 2 0 0 9, t h e s p e ci es 

w as  r e c or d e d  f or  t h e  first  ti m e  i n  N ort h  A m eri c a ( R a b a gli a  et  al.  2 0 0 9)  

w h er e it is n o w  wi d el y distri b ut e d ( G o m e z et al. 2 0 1 8; Y o u n g et al. 2 0 2 1). 

T his s p e ci es w as r e c or d e d als o i n t h e W est er n P al a e ar cti c i n 2 0 0 7, w h er e it 

w as est a blis h e d i n U kr ai n e a n d E ur o p e a n R ussi a ( T er e k h o v a a n d S kr yl ni k 

2 0 1 2; Ni k uli n a et al. 2 0 1 5); m or e r e c e ntl y a si n g l e s p e ci m e n w as c oll e ct e d 

i n  Tr e vis o  ( V e n et o  R e gi o n),  N o rt h er n  It al y  ( C ol o m b ari  et  al.  2 0 2 2; 

E ur o p h yt O ut br e a k N o. 1 5 6 0), i n di c ati n g t h e arri v al of t his s p e ci es als o i n 

s o ut h-w est er n E ur o p e.  

I n  2 0 2 1,  A.  m aic h e  w as  l ar g el y  d et e ct e d  i n  m ulti pl e,  n o n - c o nti g u o us 

ar e as a n d i n a c o nsist e nt n u m b er of s p e ci m e ns d uri n g tr a p pi n g a cti viti es 

c arri e d  o ut i n  diff er e nt l o c aliti es i n  b ot h L o m b ar d y  a n d  V e n et o  r e gi o ns 

( N ort h er n  It al y).  Fi n di n g,  c o n diti o n s  a n d  distri b uti o n  of  t h e  l o c al  

p o p ul ati o ns ar e h er e pr es e nt e d a n d dis c us s e d. 

M at e ri al s a n d m et h o d s  

I n  L o m b ar d y,  tr a p pi n g  w as  p erf or m e d  i n  m ulti pl e  l o c aliti es  i n  t h e  

pr o vi n c es of B er g a m o, Mil a n a n d L e c c o usi n g b ottl e tr a ps b ait e d wit h r e d 

wi n e, a p pl e ci d er vi n e g ar, r e d wi n e vi n e g ar a n d w hit e wi n e vi n e g ar ( R u z zi er  

et al. 2 0 2 1 a).  T h e tr a p p e d s p e ci m e ns w er e c oll e ct e d i n A pril – M a y 2 0 2 1.  

I n V e n et o, tr a p pi n g w as p erf or m e d i n t h e E u g a n e a n hills ar e a ( pr o vi n c e 

of P a d u a) usi n g h o m e -m a d e cr oss -v a n e tr a ps. All tr a ps w er e b ait e d wit h 

et h a n ol  r el e as e d  b y  a  p e rf or at e d  5 0 -ml  F al c o n  t u b e,  a n d  w er e  h u n g  

a p pr o xi m at el y 1 m fr o m t h e gr o u n d, a h ei g ht all o wi n g a hi g h c a pt ur e r at e  

of  a m br osi a  b e etl es  ( M ar c hi or o  et  al.  2 0 2 0 b;  Mill er  et  al.  2 0 2 0 ).  T h e  

tr a p pi n g p eri o d l ast e d fr o m t h e e n d of M ar c h t o mi d -J ul y 2 0 2 1. 

S p e ci es w er e i d e ntifi e d m or p h ol o gi c all y a c c or di n g t o t h e k e ys pr o vi d e d 

i n G o m e z et al. ( 2 0 1 8) a n d S mit h et al. ( 2 0 2 0). 

All s p e ci m e ns c oll e ct e d i n L o m b ar d y ar e d e p osit e d i n t h e E nri c o R u z zi er 

pri v at e c oll e cti o n ( Mir a n o, It al y) w hil e t h e s p e ci m e ns c oll e ct e d i n V e n et o 

ar e st or e d i n t h e e nt o m ol o gi c al  c oll e cti o n of t h e D e p art m e nt of A gr o n o m y, 

F o o d,  N at ur al  R es o ur c es,  A ni m als  a n d  t h e  E n vi r o n m e nt  ( D A F N A E)  

( P a d u a, It al y). 

S E M p h ot o gr a p hs w er e t a k e n usi n g a Hit a c hi T M 1 0 0 0 T a bl et o p S c a n ni n g  

El e ctr o n Mi cr os c o p e.  

R es ults  

I n t h e m o nit or e d pr o vi n c es t h e tr a p pi n g a cti vit y r es ult e d i n a t ot al of 1 6 5 

a d ults of A nis a n dr us m aic h e  ( Fi g ur e 1). T h e l o c aliti es w h er e A. m aic h e  w as 

f o u n d ar e t h e f oll o wi n g: 

B er g a m o pr o vi n c e ( L o m b ar d y)  
1 e x., S eri at e, 4 5. 6 6 9 6 7 1 9. 7 2 9 6 6 6, 3 1/ 0 5/ 2 0 2 1, attr a ct a nt: r e d wi n e; 4 e x., Gr ass o b bi o, 4 5. 6 5 3 8 8 1 

9. 7 3 4 9 9 9,  3 1/ 0 5/ 2 0 2 1,  attr a ct a nt:  r e d  wi n e;  1  e x.,  S eri at e,  4 5. 6 6 7 7 5 5  9. 7 2 8 4 2 7,  3 1/ 0 5/ 2 0 2 1,  

attr a ct a nt: r e d wi n e; 3 e x., Gr ass o b bi o,  4 5. 6 6 2 2 7 0 9. 7 2 7 8 1 6, 3 1/ 0 5/ 2 0 2 1, attr a ct a nt: r e d wi n e; 1 e x.,  
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Fi g u r e  1. A nis a n dr us m ai c h e  K ur e nt z o v, 1 9 4 1: A. d ors al h a bit us; B. l at er al vi e w; C. d et ail of t h e 
pr o n ot u m, d ors al vi e w; D. d ors al vi e w of t h e a nt e n n al cl u b . Mi cr o p h ot o gr a p hs b y E nri c o R u z zi er .

Gr ass o b bi o,  4 5. 6 4 9 4 8 4  9. 7 3 7 6 2 1,  3 1/ 0 5/ 2 0 2 1,  attr a ct a nt:  r e d  wi n e;  1  e x.,  S eri at e,  4 5. 6 5 2 1 0 8  

9. 7 3 8 2 6 0,  3 1/ 0 5/ 2 0 2 1,  attr a ct a nt:  r e d  wi n e;  4  e x.,  S eri at e,  4 5. 6 7 1 5 8 3  9. 7 1 1 5 2 7,  3 1/ 0 5/ 2 0 2 1,  

attr a ct a nt: r e d wi n e; 1 e x., S eri at e, 4 5. 6 7 2 4 6 4 6 9. 7 2 9 9 4 4, 3 1/ 0 5/ 2 0 2 1, attr a ct a nt: r e d wi n e; 1 e x., 

C a m p a g n ol a, 4 5. 6 7 4 9 2 1  9. 6 8 3 7 7 7,  1 0/ 0 5/ 2 0 2 1,  attr a ct a nt:  r e d  wi n e;  1  e x.,  S eri at e,  4 5. 6 5 2 1 0 8  

9. 7 3 8 2 6 0,  1 0/ 0 5/ 2 0 2 1,  attr a ct a nt:  r e d  wi n e;  2  e x.,  S eri at e,  4 5. 6 6 7 7 5 5  9. 7 2 8 4 2 7,  2 5/ 0 5/ 2 0 2 1,  

attr a ct a nt: r e d wi n e; 4 e x., Gr ass o b bi o, 4 5. 6 4 9 4 8 4 9. 7 3 7 6 2 1, 2 5/ 0 5/ 2 0 2 1, attr a ct a nt:  r e d wi n e; 1 

e x., S eri at e, 4 5. 6 7 1 5 8 3 9. 7 1 1 5 2 7, 1 0/ 0 5/ 2 0 2 1, attr a ct a nt: r e d wi n e; 1 e x., Gr ass o b bi o, 4 5. 6 5 3 8 8 1 

9. 7 3 4 9 9 9,  2 5/ 0 5/ 2 0 2 1,  attr a ct a nt:  r e d  wi n e;  1  e x.,  S eri at e,  4 5. 6 7 1 5 8 3  9. 7 1 1 5 2 7,  2 5/ 0 5/ 2 0 2 1,  

attr a ct a nt: r e d wi n e.  

Mil a n pr o vi n c e ( L o m b ar d y)  

1 e x.,  B os c o i n Citt à, 4 5. 4 8 1 3 8 1 9. 0 9 9 1 6 6, 0 7/ 0 5/ 2 0 2 1, attr a ct a nt: r e d wi n e; 2 e x., B os c o i n Citt à, 

4 5. 4 8 4 7 0 7  9. 0 8 8 3 4 4,  2 1/ 0 5/ 2 0 2 1,  attr a ct a nt:  r e d  wi n e;  8  e x.,  M e di gli a,  4 5. 4 1 5 7 5 5  9. 3 0 1 0 3 8,  

1 0/ 0 5/ 2 0 2 1, attr a ct a nt: r e d wi n e; 1 e x., S a n D o n at o Mil a n es e, 4 5. 4 2 4 5 6 8  9. 2 7 3 7 9 4, 2 4/ 0 5/ 2 0 2 1, 

attr a ct a nt: r e d wi n e; 3 e x., S a n D o n at o Mil a n es e, 4 5. 4 2 3 5 1 2 9. 2 7 9 4 5 5, 1 0/ 0 5/ 2 0 2 1, attr a ct a nt: r e d 

wi n e; 3 e x., P es c hi er a B orr o m e o, 4 5. 4 3 8 6 1 6 9. 2 6 6 6 8 8 1, 1 0/ 0 5/ 2 0 2 1, attr a ct a nt: r e d wi n e; 2 e x., 

Pi olt ell o,  4 5. 4 7 5 5 9 6  9. 3 1 8 4 7 2,  1 0/ 5/ 2 0 2 1 ,  attr a ct a nt:  r e d  wi n e;  1  e x.,  S a n  D o n at o  Mil a n es e,  

4 5. 4 2 3 5 1 2 9. 2 7 9 4 5 5, 1 0/ 0 5/ 2 0 2 1, attr a ct a nt: ci d er vi n e g ar. 
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Fi g u r e  2. R e c or d s  of  A nis a n d r u s  m ai c h e  K ur e nt z o v,  1 9 4 1:  p ur pl e  d ot,  r e c or d  pr o vi d e d  i n  
C ol o m b ari et al. 2 0 2 2; r e d d ots, r e c or d s i n t h e P a d u a pr o vi n c e ( V e n et o); y ell o w d ots, r e c or d s i n 
t h e B er g a m o  pr o vi n c e ( L o m b ar d y);  or a n g e d ots,  r e c or d s i n  t h e L e c c o  pr o vi n c e ( L o m b ar d y);  
bl u e d ots, r e c or d s i n t h e Mil a n pr o vi n c e ( L o m b ar d y) .

L e c c o pr o vi n c e ( L o m b ar d y)  
1 e x., L a V all ett a Bri a n z a, 4 5. 7 1 4 7 4 2 9. 3 7 5 6 0 4, 1 0/ 0 5/ 2 0 2 1, attr a ct a nt: r e d wi n e; 1 e x., L a V all ett a 

Bri a n z a, 4 5. 7 1 5 3 8 1 9. 3 7 5 8 7 1, 3 1/ 0 5/ 2 0 2 1, attr a ct a nt: r e d wi n e; 1 e x., M o nt e v e c c hi a, 4 5. 6 8 8 5 1 2 

9. 3 7 3 1 7 7, 2 5/ 0 5/ 2 0 1 2 1, attr a ct a nt: r e d wi n e; 2 e x., Miss a gli a, 4 5. 7 1 5 7 4 2 9. 3 4 4 8 3 3, 2 5/ 0 5/ 2 0 2 1, 

attr a ct a nt: r e d wi n e.  

P a d u a pr o vi n c e ( V e n et o)  
5 1  e x.,  T orr e gli a,  Mt.  Alt o,  4 5. 3 2 0 5 4 5  1 1. 7 5 2 6 5 7,  2 0/ 0 7/ 2 0 2 1,  attr a ct a nt:  et h a n ol;  2 9  e x.,  

T orr e gli a, Mt. R u a, 4 5. 3 1 9 9 1 2 1 1. 7 1 5 0 7 4, 2 0/ 0 7/ 2 0 2 1, attr a ct a nt: et h a n ol; 1 e x., T orr e gli a, Mt. 

L o n zi n a,  4 5. 3 6 1 4 3 3  1 1. 7 2 8 0 4 5,  2 0/ 0 7/ 2 0 2 1,  attr a ct a nt:  et h a n ol;  3 3  e x.,  A b a n o  T er m e,  Mt.  

Ort o n e, 4 5. 3 5 5 6 8 1 1 1. 7 5 5 3 0 7, 2 0/ 0 7/ 2 0 2 1, attr a ct a nt: et h a n ol. 

Di s c u ssi o n  

T h e  r e c or ds  pr es e nt e d  i n  t his  p a p er  cl e arl y  i n di c at e  t h at  A.  m aic h e  is  a  

s p e ci es est a blis h e d i n N ort h er n It al y, w h os e distri b uti o n c o v ers a n ar e a of 

a p pr o xi m at el y 9, 9 0 0 s q u ar e kil o m et ers, s h ar e d b et w e e n t h e L o m b ar d y a n d 

V e n et o r e gi o ns ( Fi g ur e 2). Gi v e n t h e si m ult a n e o us m ulti pl e d et e cti o n of 

t his s p e ci es i n n o n- c o nti g u o us l o c aliti es, it is diffi c ult t o r e c o nstr u ct a n y 

p att er n  of  i ntr o d u cti o n  a n d  s pr e a d.  T h e  s p e ci es’  s u d d e n  a p p e ar a n c e,  

d es pit e t h e c o nst a nt a n d i nt e ns e m o nit ori n g a cti viti es  c arri e d o ut b y t h e 

r e gi o n al p h yt os a nit ar y s er vi c es of b ot h r e gi o ns, w o ul d s e e m t o i n di c at e a 

r e c ent i ntr o d u cti o n f oll o w e d b y a r a pi d s pr e a d or m ulti pl e i n d e p e n d e nt 

i ntr o d u cti o ns, as o bs er v e d f or ot h er a m br osi a b e etl e s p e ci es ( St or er et al. 

2 0 1 7; Ur v ois et al. 2 0 2 2 ). T his h y p ot h esis mi g ht b e als o s u p p ort e d b y t h e 

a bs e n c e  of  A.  m aic h e  fr o m  t h e  E u g a n e a n  hills  u ntil  2 0 1 9,  w h e n  a  l ar g e  

m o nit ori n g of b ar k - a n d w o o d -b ori n g b e etl es w as c arri e d o ut ( C a v al ett o et 
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al. 2 0 2 0). H o w e v er, it h as t o b e n ot e d t h at tr a ps us e d i n t h e l att er  st u d y 

w er e b ait e d wit h l o n g h or n b e etl e p h er o m o n es al o n g wit h et h a n ol, w hi c h 

c o ul d h a v e h a d a r e p ell e nt eff e ct o n A. m aic he  ( S w e e n e y et al. 2 0 1 6), a n d 

w er e s et u p at 5 – 7 m  fr o m t h e gr o u n d, li k el y r e d u ci n g t h e c h a n c es t o tr a p 

a m br osi a b e etl es ( M ar c hi or o et al. 2 0 2 0 b; Mill er et al. 2 0 2 0 ). 

A nis a n dr us m aic h e  is a p ol y p h a g o us s p e ci es br e e di n g o n a wi d e r a n g e of 

br o a dl e a v e d tr e es a n d s hr u b s p e ci es s u c h as al d ers, bir c h es, as h es, h a z el n ut, 

li n d e ns, m a pl es, p o pl ars, will o ws, et c, a n d o c c asi o n all y als o s pr u c e ( W o o d 

a n d  Bri g ht  1 9 9 2;  M a n d els ht a m  et  al.  2 0 1 8).  M a n d els ht a m  et  al.  ( 2 0 1 8)  

i n di c at e d  t h at,  d es pit e  t h e  s p e ci es’  c a p a bilit y  t o  pr o d u c e  o ut br e a ks,  n o  

s u bst a nti al e c o n o mi c  or  e c ol o gi c al i m p a ct h as e v er  b e e n  r e c or d e d  i n  its 

n ati v e ar e a; si mil arl y, n o d a m a g e h as b e e n r e p ort e d i n It al y s o f ar. I n o n e 

c as e, t h e s p e ci es h as b e e n r e c or d e d att a c ki n g fr ost -str ess e d d e ci d u o us tr e es 

i n t h e U S A ( R a n g er et al. 2 0 1 9). N o n et h el ess, A. m aic h e  r e m ai ns a n u n d er-

s ur v eill a n c e  s p e ci es  ( R a b a gli a  et  al.  2 0 0 9;  T er e k h o v a  a n d  S kr yl ni k  2 0 1 2;  

M art y n o v a n d Ni k uli n a 2 0 1 6; Y o u n g et al. 2 0 2 1).  

C urr e nt r e c or ds a n d distri b uti o n of A. m aic h e  i n n ort h er n It al y f urt h er 

hi g hli g ht t h e diffi c ulti es e n c o u nt er e d i n d et e cti n g a n d effi ci e ntl y i d e ntif yi n g  

e x oti c s p e ci es b ef or e t h e y est a blis h i n n e w h a bit ats, u n d erli ni n g t h e n e e d of 

i m pr o vi n g  pr e-b or d er  a n d  b or d er  s ur v eill a n c e  str at e gi es.  A nis a n dr us 

m aic h e  is i n f a ct o nl y t h e m ost r e c e nt i n a s eri es of e x oti c i ns e cts r e c e ntl y 

r e c or d e d i n It al y aft er t h eir est a blis h m e nt, as f or e x a m pl e X yle b or us bis pi n at us  

Ei c h h off,  1 8 6 8  ( F a c c oli  et  al.  2 0 1 6),  Micr o m alt h us  d e bilis  L e C o nt e,  1 8 7 8 

( R u z zi er a n d C oll a 2 01 9), O z o g n at h us c or n ut us  ( L e C o nt e, 1 8 5 9) ( B a z z at o 

et al. 2 0 2 1), St at or li m b at us  ( H or n, 1 8 7 3) ( C o c c o et al. 2 0 2 1) or C o n o d er us 

p ostic us  ( Es c hs c h olt z, 1 8 2 9) ( R u z zi er et al. 2 0 2 1 b). 

A c k n o wl e d g e m e nts  

T h e  a ut h ors  t h a n k  Ali c e  G el mi si,  A n ast asi a  G al bi ati,  A n dr e a  G alli,  D a vi d e  F a v a,  D a vi d e  
T a gli a b u e,  F e d eri c a  G a n ci,  G a bri el e  U p eri,  Gi u ditt a  C a p elli,  Gi u s e p p e  S ell eri,  Ir e n e  R o ssi,  
M ari a C hi ar a M astr o n ar di, Mir k o F a z zi ni a n d Mir k o St ell a f or t h e h el p pr o vi d e d d uri n g fi el d 
w or k. A s p e ci al t h a n ks g o es t o L arr y B e z ar k ( C alif or ni a D e p art m e nt of F o o d a n d A gri c ult ur e) 
a n d t h e t w o a n o n y m o u s r e vi e w er s f or pr o vi di n g v al u a bl e c o m m e nts t h at i m pr o v e d t h e q u alit y 
of  t his  m a n u s cri pt;  t h e  a ut h ors  als o  t h a n k  Gi o v a n ni  B o m bi eri  a n d  R a c h el e  A m eri ni  ( W orl d  
Bi o di v ersit y Ass o ci ati o n, It al y ) f or t h e pr e p ar ati o n of t h e distri b uti o n m a p 

F u n di n g d e cl a r ati o n  

T his  w or k  is  p arti all y  f u n d e d  b y  t h e  U ni v ersit y  of  P a d u a  u n d er  t h e  2 0 1 9  S T A R S  Gr a nts  
pr o gr a m ( pr oj e ct: M O PI – Mi cr o or g a nis ms as hi d d e n pl a y ers i n i n s e ct i n v asi o n s), a n d t h e D O R 
pr oj e ct.  

A ut h o r s’ co nt ri b uti o n  

R es e ar c h c o n c e pt u ali z ati o n: E R, L B, D R; s a m pl e d esi g n a n d m et h o d ol o g y: E R, L B, G C, D R; 
i n v esti g ati o n a n d d at a c oll e cti o n: E R, L B, G C; d at a a n al ysi s a n d i nt er pr et ati o n: E R, L B, G C, 
M F, D R; writi n g – ori gi n al dr aft: E R, M F, D R; writi n g – r e vi e w a n d  e diti n g: E R, L B, G C, M F, D R.  
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