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Aliem: le specie aliene un rischio per la biodiversita, Genova 11/10/19

UNIFI per Aliem:strategie di monitoraggio e
controllo su specie di interesse

Rita Cervo, Federico Cappa, Alessandro Cini, Alberto Inghilesi




ALIEM

Start: January 2016
Duration: 3years
Focus: Alien Invasive Species
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Fonds suropéen de développement régional

Action pour Limiter les risques de diffusion des
especes Introduites Envahissantes en
Meéditerranée

- Joint and coordinated approach to face the
threats of alien invasive species

— Create a shared governance programme in the
regions involved in the project

— Create a shared platform to collect, exchange
and analyze data



Vespa velutina invasion

e Eusocial Hymenoptera

especially successful B V. crabro V. velutina V. v. nigrithorax [l V. orientalis
invasive alien species " V.crabro & V. v. nigrithorax |} V. crabro & V. orientalis

(Moller 1996)
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favours the rapid establishment
and spread of a new population
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Vespa velutina nigrithorax: colony cycle
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Current distribution 1n Europe




Vespa velutina nigrithorax: alter 14 years...
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Can parasites halt the invader?
Mermithid nematodes parasitizing the
yellow-legged Asian hornet in France

Vespa velutina: a new invasive predator of honeybees in Europe
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...ever-growing body of knowledge, but still gaps!

e Lack of reliable estimates of V. v. nigrithorax ecological
impact on native pollinators populations and economic
impact on beekeeping activities (Monceau et al. 2014) and
lack of effective methods of control!




Unifi for ALIEM: research on V. velutina

a. Competition with native species, ecological impact
and resistance to pathogens

a. Sex attractants for selective mass-trapping

b. Microbiome V.v. and V. c.

IMMUNE CHALLENGE ASSAYS

MICROBIOME CHARACTERIZATION
BEHAVIOURAL ASSAYS ELECTROPHYSIOLOGICAL

APPROACH (EAG e EAD)




Vespa velutina: competition with native species

Competition between the native and the introduced
hornets Vespa crabro and Vespa velutina: a comparison
of potentially relevant life-history traits

ALESSANDRO CINL™'D FEDERICO CAPPAMY IACOPD
PETROCELLLY IRENE PEPICIELLO. LAURA BORTOLOTTI?

and RITA CERV O3 'irimenic di Binlogls, Unherss d Fireae, Fieme, Haly sl JOREA - Ling di e
dl apicoliurs & Backdonliom, Hologna, Ilsly
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Immune Challenge -> injection of E. coli

]

-> bacterial clearance evaluation

V. crabro =52

V. velutina = 69

FOOD BAIT FOCAL
Meat, Fish, Honeybee (v = vc = 31)
Honeybee vs Polistes (v = 34, vc = 31) INDIVIDUAL
Meat vs Fish (v = vc = 28) V. Velutina
V. crabro

Honey, Candy, Grapes (v =34, vc = 28)
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FOCAL
INDIVIDUAL

V. Velutina = 22
V. Crabro =21

Boldness/Explorative
behaviour




Vespa velutina: competition with native species

Competition between the native and the introduced
hornets Vespa crabro and Vespa velutina: a comparison
of potentially relevant life-history traits

ALESSANDRO CINL™S FEDERICO CAPPA N TACOPD
PETEOCELLLY IRENE PEPICIELLO.! LAURA BORTOLOTTI2

and RITA CERY QM2 'Dipadimento di Binkogls, Unherss 8 Fireae, Fireas, Haly sd 3CREA - Ling di ricems
dl apécodium & Backicolion, Hologna, Ilsdy

Boldness/Exploration

R B

ns ns

w
@
<

N w w

@ N

e d g

’.&'
=

w
N
=
N
g

g

-
N
=d

o
k=3

g

o
o

B
< e

=]

Boldness (seconds)
Exploration (# sectors visited)

V.c. V.. V.c. V.v.

No difference in boldness or explorative behaviour between workers of the
two species



Vespa velutina: competition with native species

Food exploitation
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Marked preference for bee prey in both species. V.v. more generalist in the absence of the
preferred prey



Vespa velutina: resistance to pathogens

Pathogen resistance

V. crabro V. velutina

: B p=0.034

Immunocompetence (logCFU+1)

Vc Vv

» Higher bacterial clearance in Vespa crabro workers
...but opposite trend with sexuals
(males, gynes and spring foundresses)!!!
In preparation



Female body size, weight and fat storage rather than iholosy

nestmateship determine male attraction in the invasive Evolution
vellow-legged hornet Vespa velutina nigrithorax

Feperico Capra'' |, Alessanpro Cia''®, Inene PepicieLLo’, Tacoro PeTROCELLL
and Rita Cervo'

Stimuli:

Females and Males

Females:

- Nestmate or non-nestmate

- Workers or reproductives (gynes)

Caste: confirmed by dissection:

workers have no fat bodies while gynes do.
Focal males age: between 10 and 20 days
(sexually mature, see Poidatz et al. 2016)

Stimulus

)

Focal males

29 five-male
groups, from 3

colonies, 172 trials \ %
of 10 minutes i

~

In press, avalaible online



Female body size, weight and fat storage rather than o s g

Evolution

nestmateship determine male attraction in the invasive
vellow-legged hornet Vespa velutina nigrithorax

Feperico Capra’' |, AlEssanpro Cma', InEne PepiciELLo’, Iacoro PETROCELLL
and Rita Cervo'
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Sex attractants in the mnvasive population of Vespa velutina nigrithorax
Cappa F. '*, Cim A. ", Pepiciello LY, Petrocell: I !, Ingliless A F!, Anfora G.3* Dam FR!,

Bortolotti L.°. Wen P%, Cervo R !

W

As volatiles
rapidly b
evaporate, trials 2) STERNAL GLAND
1) VENOM VOLATILES lasted three SECRETION
Stimuli: minutes['s] Stimuli:
blank control Male behavior blank control
solvent control DCM recorded every solvent control
venom reservoir 30 seconds sternal glqnd DCM
content of workers venom stimuli _ secretion synthetic
venom reservoir suspended into 10 ul of Stimulus collected with a pheromone
content of gynes dichloromethane and tip and absorbed sternal gland
absorbed on a 1x1 cm ona0.3x0.3cm | secretion of 1
filter paper filter paper | worker
? / sternal gland
secretion of 1 gyne
Focal males

Under review



Sex attractants 1n the invasive population of Vespa velutina nigrithorax

Cappa F. '*, Cim A. **, Pepiciello LY, Petrocell: I !, Ingliless A F!, Anfora G.3* Dam FR!,

Bortolotti L.>, Wen P.%, Cervo R ! = Venom volatiles @
 Males attracted by the sternal gland secretion of |
females, as previously observed in a Chinese non- H !
invasive subspecies (Wen et al. 2017), while do |
not respond to venom volatiles [ | v
Venom volatiles @ o |
0 : |
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blank control worker gyne Under review



Investigating immunocompetence and resistance to parasites in
Red Palm Weevil developmental stages and sexes

Cappa F.1%, Torrini G. 2, Mazza G. 2, Inghilesi A.F. 1, Benvenuti C. 2, Viliani L. 1,
Cervo R.1 Roversi P.F. 2

1) Department of Biology, University of Florence, Via Madonna del Piano, 6, I-50019 Sesto Fiorentino, Florence, Italy
2) CREA Research Centre for Plant Protection and Certification, via di Lanciola 12/A, I-50125, Cascine del Riccio, Florence, Italy

Infection of larvae, pupae and adults (males and females) with
E. coli -> evaluation of bacterial clearance

Infestation of larvae and adults (males and females)
with 2 species of parasitoid nematodes ->
evaluation of mortality and parasitoid progeny

1) Larvae more resistant than adults to pathogen and parasitoids
2) Female more resistant than males to parasitoids

In preparation



Monitoraggio e I rappolaggio

e Uso di bottiglie munite di TapTrap®

Trappole riempite con

http://www.taptrap.com/IT/default.aspx contenuto di una lattina di
. ) ) o i
e Trappole fai-da-te birra chiara (33cl, 4.7% di
alcool)
| . '
7 \\ & Co.ntrc.)ll.l cadenza
| 2 3 1 : quindicinale:

- Sostituzione birra

- Valutazione
\ / \ / \ / presenza-assenza
e

j E

AY d Vespa velutina

s Nenwd anw - - Conteggio numero

http://www.stopvelutina.it/richiedi-una-trappola/  calabroni (V. velutina
+ V. crabro) presenti




Rete monitorageio ALIEM 1oscana 2017
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Rete monitorageio ALIEM T oscana 2017

LaSEgzm_

AT
=

[
"hr"

L
‘l.l’lareggma fLoloca

D-E'I:-ﬂ]

[y .l.
San Vincenzo T ¢
o

F"Js.ltq E? F;é{i-;

IS 11A~?¢- [E o X P
i v e
e - R AT e g 41 S

ey : L 20 230 M

L s g ] ,_-'::l, =5 L] ;

ey 2
U N 73
o TH A d P 4
=t % San Gimignano ARFZ0 . -

[-L1 (=] g ﬂ--., - -D
oF ) e S
= L - Citta di

- o
Cecina Siena Castello
O, - SRR
L

) £35
Ghia*?;:ﬁnn

= |
Cesena
o

| E45
San M

: ..Perug:;
ST

Terme | .
(=]

Piombing.__— / '
=} o ; ; E
_ Follonica Vo W -
Portofarraio s
g B Gmssetm ' _
w7 Castiglione » ! : - Dw;etu
della Pescaia ™ . " " . Civita
b .E""? i F A
o .‘_

Porta Santo

Statang” worbetello — -

e

Viterbo—
e




Monitorageio 2018
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Database insetti alieni della Regione
Toscana

e Sviluppato in occasione del progetto ALT — Atlante
specie alloctone in Toscana (relazione finale
Tricarico et al. 2012)

e Distribuzione a livello regionale di alcune specie
selezionate (e.g. Rhynchophorus ferrugineus,
Gonipterus scutellatus, Stenopelmus rufinasus)

* Pubblicazione scientifica (Inghilesi et al. 2013) e

Journal of Insect Science: Vol. 13 | Article 73 Inghilesi et al.

Journal of Insect Science
www.insectscience.org

Alien insects in Italy: Comparing patterns from the regional
to European level

Alberto F. Inghilesi'®, Giuseppe Mazza", Rita Cervo', Francesca Gherardi', Paclo Spo-
simo™, Elena Tricarico'®, Marzio Zapparoli®
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Distribuzione di Rhynchophorus
ferrugineus aggiornata a marzo 2012,
cosi come riportato nella relazione
finale di ALT (adesso la specie &
distribuita praticamente lungo tutta la
costa tirrenica)
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