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Popillia japonica in Italy

JB was found for the first time in
Italy in July 2014 in a natural area
on the border between the regions
of Piedmont and Lombardy, within
the Ticino Park, the largest
riverside park in Europe



Popillia japonica in Italy

• The environmental characteristics of the Ticino valley seem to be excellent for
the development of this pest: prevalence of moist soils and permanent
meadows

• The Ticino Valley Park has an area of about 100.000 ha

• – more than 20.500 ha protected natural park / protected Natura 2000 sites

• – high biodiversity

• – on 2002 recognized as a Biosphere Reserve under the Man and Biosphere
Programme (MAB) by UNESCO
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• No national or EU rules were available following 
the first detection

• Immediately in July 2014 the first traps were 
purchased from the USA to carry out an initial 
delimiting survey

• Demarcated Area (DA) was established

• Control measures were applied in the DA

• Specific official measures for nurseries have been 
issued 

• Several experimental activities have been 
undertaken in collaboration with the main national 
scientific institutions to control larval and adult 
populations 

Technical Committee at national level  

▪ Central Plant Health Service 

▪ PHS Piemonte e Lombardia (ER-VdA) 

▪ CREA-DC

▪ Torino University 

▪ Padova University

Prompt reaction

Strategy & Control measures



Demarcated Area (2022)



Natural spread with different rates

Much slower spread to 
the North than to the 
South

Average: 

10 km/year



Popillia japonica in Italy

▪ In Northern Italy JB completes 1 generation per year

▪ Enters diapause mainly as L3 larvae

▪ Temperature and soil moisture are the main factors influencing the species phenology



Damage on meadows

Larvae are randomly distributed in the soil, often with 
aggregations. 
The population density of larvae in the meadows may 
vary from 1 to more than 200 larvae/square meter



Damage on sports grounds

▪ Major damage to football fields and grass tracks for horse racing 
▪ Wild boars and crows feed on white grubs and cause secondary heavy damage 

when digging for them



Damage to crops

JB attack is usually 
limited to plants on 
the edge of the field

In summer 2022 the 
damage was 
amplified by the 
extreme drought



Vineyard damage

Low impact products are
unfortunately quite ineffective
compared to chemical insecticides
(acetamiprid, deltamethrin); only
kaolin clay reduces the adults
presence on vines for some days (but
it's easily washed off by the rain)

Since 2017 experimental trials are carried
out in vineyards to evaluate the
effectiveness of different products
against the beetle adults



Damage on fruits

Damage only on ripe fruits (no important professional orchards in IZ) 



Damage to organic cultivation of small fruits 

Lack of registered and 
effective insecticides 



Damage on ornamental trees

significant skeletonization
plants recover in subsequent years
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• Communication
campaign

• Larval
monitoring

• Adults survey

• Trapping

Surveillance



Communication campaign



Communication campaign
public meetings with citizens and stakeholders 



Communication campaign

• Citizen science 
app

• PHS Official 
websites

• Social media

• Leaflets & Posters



• 16 “historic” meadows (8 each Region -

series of data since 2016):

In order to assess year by year the trend of 

the infestations and the effectiveness of 

treatments

• further 64 sites (32 each Region), 

distribuited homogeneously in infested

zone:

Inspected to assess larval population

density (n. larvae/sq. m.)

Larval Monitoring



Larval Monitoring

• To monitor larvae of Popillia
japonica, soil coring is performed
by using a spade to extract soil
squares (20 cm x 20 cm x 20 cm)

• For each identified meadow
field, with an area of about 1 ha,
18 soil squares are sampled
following a linear transect
crossing the meadow along its
diagonal

• Larvae monitoring occurs mainly 
in meadows, preferably irrigated, 
and other main crops present in 
the area demarcated as infested 
area



Morphological identification: larval samples are examined
under a stereoscopic microscope to highlight a distinctive
morphological character, consisting of 2 spine series
(raster) placed on the last abdominal segment, in number
of 6-7, ventrally with respect to the anal pore, second a "V"
arrangement. The absence of the character allows the
exclusion of larvae not belonging to Popillia japonica.

Real time PCR: in case of doubt or if it is not possible to
clearly observe the raster (when it is available only a larval
fragment) identification is replaced by biomolecular
analysis, which consists in the isolation of a DNA fragment
through the PCR technique.

Larval Monitoring



Larval Monitoring



• In pest free areas: 
detection survey

• In buffer zone:   
delimiting survey

• In infested zone: 
inspections at high-risk 
sites for passive 
dispersal

Visual inspections – adults survey



Cultivated plants

Vitis vinifera, Vitis spp., Corylus spp., Vaccinium spp., 
Rubus spp., Ribes nigrum, Aronia arbutifolia, Prunus
avium, Prunus spp., Actinidia arguta, Actinidia chinensis, 
Humulus spp., Zea mays, Glycine max

Ornamental trees

Rosa spp., Malus spp., Tilia spp., Betula spp., 

Crataegus spp., Hibiscus spp., Wisteria spp. 

Wild plants

Parthenocissus spp., Oenothera spp., Reynoutria
japonica, Salix spp., Urtica spp., Convolvulus spp., Rumex
spp., Hypericum perforatum, Lythrum salicaria

Other plants

Alnus spp., Ulmus spp., Carpinus spp., Artemisia spp., 
Morus spp., Rumex spp., Pyrus spp.

Visual Inspections - Main host plants



Visual Inspections - Pest Free Areas

Detection survey is carried out in
pest free areas:
• in nurseries
• risk sites (highways, car parks,

etc.)
• on main host plants - covering

the entire regional territory
(mountain areas excluded)



Visual Inspections - Delimiting survey

• Buffer zone: 15 km wide divided into 3 concentric (5 km) bands, within which

a grid of hexagonal cells (5,42 sq. km) is arranged

• Inspections are carried out in July during the adult peak season

(approximately 5-30 July)

• 1 positive visual = all the municipalities in the cell are considered infested



Visual Inspections – High-risk sites

The characteristics of each site are recorded 
in a geo-database

RS = site risk

RZ = zone risk

RF = frequentation risk

RT = Total risk

Each municipality:
• cooperated with the identification of risk 
sites 
• nominated a contact person

The sites have been equipped with 
information posters in Italian and English



Visual Inspections – High-risk sites

▪ periodic monitoring during the adult flight period
▪ insecticide treatments or grass mowing (if necessary)



• To detect the beginning of adult
emerging

• To track the trend of adult population
during the flight season

• To support survey activities

Trapping



• 40 traps (20 each region) in 2023

installated homogeneously within IZ

• homemade traps baited with lures

(pheromone+ kairomone)

• 1 control once a week from the end

of may until the end of adult flights

Trapping

First adult detection:
• June 1st   (2021)
• May 27th (2022)



Trapping - trend of adult population



• Treatments 
against larvae

• Adulticide 
treatments

• Mass 
Trapping

• Attrack & Kill
traps

Control measures



Control measures                                       
Treatments against larvae

Based on the experimental results achieved by CREA (Council for Agricultural 
Research and Analysis of the Agricultural Economy)

Treatments with biocontrol agents:
• entomoparasite nematode Heterorhabditis bacteriophora
• entomopathogenic fungus Metarhizium anisopliae

Year

Treated surface (ha)

Nematode 
Heterorhabditis
bacteriophora

Fungus
Metarhizium

anisopliae

2016 500,13 825,17

2017 847,96 278,59

2018 158,11 -

2020 566 -



Control measures                                       
Treatments against larvae

~3.176 hectars treated
in infested zone



Heterorhabditis bacteriophora

▪ planning &

coordination

(irrigation and 

grass mowing)

▪ temperature & 

moisture

▪ pressure &

nozzles size



Metarhizium anisopliae

▪ Metarhizium colonized barley kernels

▪ Direct seed driller



Control measures                                       
Insecticide Treatments



Control measures - mass trapping

▪ The trap lure consists of the female pheromone and a floral attractant 
(mixture of eugenol, geraniol and phenyl ethyl propionate)

▪ Traps are periodically emptied out and adults are immediately suppressed

▪ From 2020 the traps have been only used to monitor population trends in the 
infested zone



Long Lasting Insecticide Nets – Attrack & Kill

6.000 traps placed in 2022



Auto-dissemination traps                         
Metarhizium anisopliae

Traps based on the Azores
Islands experience



Control measures



Nurseries control
Official controls to verify the absence of phytosanitary risks

• Nurseries are registered in the
official register of professional
operators (RUOP)

• Nursery production within the
demarcated area is represented by
more than 1.000 nursery companies
that mostly move plants locally
(more than 600 in IZ)

• Nurseries produce mainly outdoor
ornamental plants grown in pots or
in open fields, fruit plants grown in
pots, annual flowering plants grown
in pots and turfgrasses



Procedures for the movement of turfs outside the 
regulated area

Regional legislation

• Lombardy Region Decree No. 11648 of 6 August 2018. Procedures for authorising the
movement of turf outside the delimited area during the Popillia japonica flight period

• Piedmont Region D.D. (Executive Determination) No. 388 of 9 March 2018. Ministerial
Decree of 6 July 2017. Harmful organism Popillia japonica. Definition of the prescriptions for
companies producing plants intended to be marketed in pots or with soil blocks and for
companies producing turfgrasses, falling within the areas delimited by executive
determination no. 975 of 4 October 2017



Airports prevention plans 



Airports prevention plans 

Pest risk management plan 
on Japanese beetle

at Malpensa airport
2021-2025



Research - GESPO Project



Research - GESPO Project
Integrated management of Popillia japonica in Lombardy

✓ Control of adults on high-value crops and landscape plants
Santoiemma et al. (2021). Chemical control of Popillia japonica adults on high-value crops and landscape plants of northern Italy. 

Crop Protection, 150: 105808

✓ Impact of Popillia japonica on the native communities of soil 

entomopathogenic nematodes (EPNs) and white grubs
Glazer et al. (2022). Invasion of Popillia japonica in Lombardy, Italy: Interactions with soil entomopathogenic nematodes and native 

grubs. Agricultural and Forest Entomology. DOI: 10.1111/afe.12524

✓ Cultural practices to prevent beetle oviposition in container-grown 

nursery stocks
Mori et al. (2022). Management of Popillia japonica in container-grown nursery stock in Italy. Phytoparasitica, 50: 83-89

✓ Innovative and sustainable approach to apply insecticides and 

biocontrol agents in the soil
Santoiemma et al. (2021). Gestione integrata di Popillia japonica nel Nord Italia. Arbor, 2: 7-15

✓ Nets to exclude adults on high-value crops and landscape plants
Battisti A., Santoiemma G., Mori N. (2021). Prospettive di gestione integrata di Popillia japonica nei diversi ambienti. Technical 

meeting, Canneto (MN) 30 Set. 2021



Research - GESPO Project

Data, knowledge and models supporting the management of 
Popillia japonica

✓ A model predicting the phenology of Popillia japonica
Gilioli, G., Sperandio, G., Simonetto, A. et al. Modelling diapause termination and phenology of the Japanese beetle, Popillia japonica. J Pest 

Sci 95, 869–880 (2022)

✓ Exploring the factors influencing habitat preference of Popillia japonica
Simonetto et al. Exploring the factors influencing habitat preference of Popillia japonica in an area of recent introduction. Ecological 

Informatics Volume 70, September 2022, 101749

✓ Analysis of population growth and dynamics of Popillia japonica

✓ Modelling the spread dynamics of Popillia japonica



Integrated management of JB

The results of JB integrated management 
are:

• risk reduction of adults passive
spreading

• stabilization of the annual advance of
the diffusion front at ~ 10 km ( although
sporadic specimens are able to reach
longer distances)

• protection of the territory and
containment of direct damage to crops

• pest risk management in nurseries with
innovative integrated approaches

• General Surveillance

• Visual inspections

• Larvae and adults monitoring 

• Trapping 

• Control measures againts larvae

• Control measures againts adults

• Management of risk sites

• Airports prevention plans 

• RDP measure 5.1

• Nurseries control measures

• PPPs emergency use Reg. 
2009/1107/EC

• Research activities 



THANK YOU 
FOR 

ATTENTION
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