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Minnesota Invasive Terrestrial Plants & Pests 
Center 

New Species Evaluation 
Popillia japonica Newman 
(Japanese beetle) 

Evaluated: A. Morey (1/2020) 
Reviewed: R.C. Venette (1/2020) 

 

OVERVIEW: 
 
Other common names: none 
Synonyms: none 
 

Popillia japonica is a beetle (Coleoptera: Scarabaeidae) native to northeastern 
Asia (northern Japan and far east Russia). It has a broad host range that includes 
many economically important horticultural and agronomic crops. Popillia japonica 
has spread to Europe and North America and is viewed as a quarantine significant 
pest in both regions (CABI 2019). 
 
MAJOR KNOWLEDGE GAPS ASSOCIATED WITH ASSESSMENT: 
 

 Impact on native communities 
 Impact on ecosystem services 
 Economic impact on marketability/yield of other species 
 Economic impact of regulation/quarantine 

 
 

 
ARRIVAL 
Proximity to Minnesota: VERY HIGH 
 

RATING 

Very High  Pest is known to occur in Minnesota 

High Pest occurs in Wisconsin, Iowa, South Dakota, North Dakota, Manitoba or 
Ontario  

Medium Pest occurs in North America 

Low Pest is not known to occur in North America 

 

POTENTIAL for INVASION 
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There are currently 50 counties in Minnesota with reported, confirmed, or 
abundant populations of P. japonica (MDA 2020a). Purportedly, P. japonica was first 
found in Minnesota in 1968 (Hahn & Weisenhorn 2018), but remained relatively 
unnoticed until the early 1990s (Maser 2003; Schrieber 2017). Populations continued 
to increase and become more widespread in the state, especially by 2011 (MDA 
2020a; Schrieber 2017). 

The first U.S. report of P. japonica was in 1916 in New Jersey, though it is 
suspected to have arrived a few years earlier (Dickerson & Weiss 1918; Potter & Held 
2002). It has since spread to nearly all states bordering or east of the Mississippi 
River, with more recent, sporadic findings in western states (EDDMapS 2020; CABI 
2019; Kistner-Thomas 2019; Knodel et al. 2017). Notably, P. japonica is found in states 
neighboring Minnesota including Wisconsin, Iowa, North Dakota, and South Dakota. 
The Canadian provinces of Ontario, Quebec, Nova Scotia, New Brunswick, and Prince 
Edward Island are considered generally infested with P. japonica and regulations are 
currently in place to limit spread from these areas (CFIA 2020). 
 
Existence of Arrival Pathways to Minnesota (human-mediated): HIGH 
 

RATING 

High  Pathways for arrival of the pest in Minnesota are known to occur 

Medium Pathways for the arrival of the pest in Minnesota are conceivable, but not 
known to occur 

Low Pathways for arrival of the pest in Minnesota are difficult to conceive  

 
Popillia japonica has been documented and spreading in Minnesota for over 

50 years (see Arrival - Proximity to Minnesota). 
The first detection of P. japonica in the U.S. was in a nursery, with the 

suspected arrival pathway of imported iris bulbs (Dickerson and Weiss 1918). The U.S. 
Domestic Japanese Beetle Harmonization Plan was developed in 1998 to slow the 
spread of P. japonica within the United States and, similarly, the phytosanitary 
directive D-96-15 was established to limit spread between the U.S. and Canada (CFIA 
2020; MDA 2020b). Both of these regulations underscore the role human-mediated 
pathways play in the successful spread of P. japonica. Nursery stock movement and 
airplanes are often considered major pathways (CABI 2019). A European risk 
assessment of P. japonica stated that local spread is mainly through natural dispersal 
of adults, but long distance spread is facilitated by movement of plants harboring the 
insect. It continues to note, however, that adult P. japonica are suspected to hitchhike 
on human-mediated pathways without host plant material (Bragard et al. 2018). 
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Innate Dispersal Capacity:  MODERATELY LOW 
 

RATING 

Very High Maximum recorded dispersal >500 km per year (or moves in low level 
jets/upper atmosphere) 

High Maximum recorded dispersal 500-250 km per year 

Moderate Maximum recorded dispersal 100-250 km per year 

Moderately Low Maximum recorded dispersal 1-100 km per year (wind dispersal; flowing 
water) 

Negligible Maximum recorded dispersal <1 km per year (movement through soil; 
splash dispersal) 

 
Adult P. japonica are capable of flight and described by Fleming (1972) as “a 

restless insect”. Though most adults fly for short distances, depending on weather 
conditions, marked individuals have been found ~1-5 kilometers from where they 
were released (Lacey et al. 1995; Fleming 1972). One report observed adult P. 
japonica alighting on boats ~8 km (5 miles) off the shore of New Jersey (Fleming 
1972). 

Based on historical spread data in North America from 1916-1951, one study 
estimated P. japonica could spread up to 12km/year (Allsopp 1996). Other reports 
estimated up to 24km/year (Bragard et al. 2018; Fleming 1972). However, these 
estimates may be combinations of innate and human-mediated dispersal pathways. 
 
 
ESTABLISHMENT 
Suitability of Minnesota Climate: HIGH 
 

RATING 

High  >40% of Minnesota is predicted to be suitable 

Medium >20 to 40% of Minnesota is predicted to be suitable 

Low >0 to 20% of Minnesota is predicted to be suitable 

Negligible  No part of Minnesota is suitable 
 

Based on its current distribution in the state (MDA 2020a), P. japonica can 
occur in counties within USDA Plant Hardiness Zone 3b (e.g., Itasca, Hubbard) or 
warmer (USDA-ARS 2012). A model produced from climate data in the insect’s native 
range in Japan forecasted a similar climatic boundary in Minnesota (Zhu, Li, and Zhao 
2017). This model is consistent with known occurrences in the state. A different 
climate model also suggests the most northern areas of Minnesota may not be 
suitable for P. japonica (Kistner-Thomas 2019). 

Most counties where the insect has currently been confirmed are in Zone 4a 
or warmer (see Arrival - Proximity to Minnesota). If that is assumed a reasonable 
proxy for minimum suitability, then >40% of Minnesota would still be suitable based 
on climate. 
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Presence of Hosts: HIGH 
 

RATING 

High >10% of Minnesota with suitable hosts (or habitat for weeds) 

Medium >1 to 10% of Minnesota with suitable hosts (or habitat for weeds) 

Low >0 to 1% of Minnesota with suitable hosts (or habitat for weeds) 

Negligible 0% of Minnesota with suitable hosts (or habitat for weeds) 
 

The documented host range of P. japonica larvae and adults includes > 300 
plant species in the United States, with adults feeding on foliage, fruits, or flowers 
and larvae feeding on roots (CABI 2019; Potter and Held 2002). Though P. japonica 
has been observed feeding on species in ~80 plant families, including trees, shrubs, 
field crops, and fruit crops, host quality varies (Shanovich et al. 2019; CABI 2019; 
Fleming 1972). Some hosts that are particularly attractive to adults include: Acer, 
Althaea, Betula, Fagus, Fragaria, Hibiscus, Juglans, Larix, Malus, Populus, Prunus, 
Quercus, Rhododendron, Rosa, Rubus, Tilia, Ulmus, Vaccinium, Viburnum, Vitis, 
Asparagus officinalis, Glycine max and Zea mays (Bragard et al. 2018; CABI 2019). 
Larvae feed on roots of grasses (e.g., Festuca, Poa, Lolium), pasture plants (e.g., 
Trifolium), vegetables, and nursery stock. The expansion of irrigated turf and pasture 
is often implicated as a major driver of geographic spread (Bragard et al. 2018; CABI 
2019). 

Harvested sod in Minnesota covered 10,109 acres in 2017 (USDA 2017), 
irrigated pastureland was 3,739 acres in 2013 (quickstats.nass.usda.gov), apple 
production was 3,600 acres in 2017, and open nursery production was 5,271 acres in 
2017 (USDA 2017). In 2000, about 5% of Minnesota was estimated as urban or 
community land (Nowak and Green 2010), which are areas with high occurrence of 
turf and ornamental species. The acreage of aspen and birch forests alone is ~6 
million acres in Minnesota (Hillard 2018), or 12% of state land. In 2018, ~7.80 million 
acres of corn and 7.8 million acres of soybean were planted in Minnesota (USDA-
NASS 2018b), totaling ~30% of state land. Only portions of this subset of potential 
host area would need to be suitable to involve >10% of land in Minnesota. 
 
 
HYBRIDIZATION/HOST SHIFT: LOW 
 

RATING 

High Species reported to hybridize or has undergone a documented host shift 

Medium Species in the same genus have been reported to hybridize/shift hosts 

Low Hybridization/Host shifts have not been reported for this genus or species 

 
Adult and larval P. japonica feed on a wide breadth of plants with varying 

preference (see Establishment - Presence of Hosts), but host shifting has not been 
reported. There are also no reports of hybridization within the insect species or 
genus. 
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SPREAD 
Existence of Pathways in Minnesota (human-mediated): HIGH 
 

RATING 

High Pathways for movement of the pest in Minnesota are known to occur 

Medium Pathways for the movement of the pest in Minnesota are conceivable, but 
not known to occur 

Low Pathways for movement of the pest in Minnesota are difficult to conceive 

 
Popillia japonica has been spreading within Minnesota for over 50 years (see 

Arrival - Proximity to Minnesota) and is known to be moved by people. The same 
pathways identified for arrival of the species into the state are also considered 
relevant to spread of the species within the state (see Arrival – Existence of 
Pathways). 
 
Reproductive Capacity:  LOW 
 

RATING 

High Annual reproductive potential of pest is >500 descendants per year 

Medium Annual reproductive potential of pest is 100 to 500 descendants per year 

Low Annual reproductive potential of pest is <100 descendants per year 

 
Popillia japonica typically completes one generation in a year. However, in 

cooler regions of both its native range in Japan and invaded range in North America, 
some portion of the population will take two years to develop (Bragard et al. 2018). 
Populations in Minnesota and the Midwest are generally said to have one generation 
per year (Shanovich et al. 2019; Koch and Wold-Burkness 2016; MDA 2020a; Hahn 
and Weisenhorn 2018), though northern regions have been hypothesized as more 
climatically conducive to two year lifecycles (Kistner-Thomas 2019). 

Typically, female P. japonica are reported to lay between 40-60 eggs in their 
lifetime, but up to 133 eggs have been reported (Fleming 1972; Potter and Held 2002). 
At ideal temperatures (~30°C), hatch rates are 95% or more (Fleming 1972). Estimates 
of survival rates for immature stages are scarce and vary depending on 
environmental conditions and time. Popillia japonica overwinter in the soil as 3rd (or 
sometimes 2nd) instars (Potter and Held 2002). Estimates of overwintering mortality in 
the eastern states range from 1-42% based on field observations (Fleming 1972). 
Assuming a univoltine population, using the highest fecundity estimate, 95% hatch 
rate, and 1-42% overwintering mortality, ~85-125 descendants could result. A rating of 
‘low’ was chosen since the average fecundity would be a much lower range (33-57). 
 



7 | P. japonica 
 

Extent of Invasion: VERY HIGH 
 

RATING 

Very High >60 countries likely to have established populations of the pest 

High 30-60 countries likely to have established populations of the pest 

Moderate 15-29 countries likely to have established populations of the pest 

Moderately Low 7-14 countries likely to have established populations of the pest 

Negligible 1-7 countries likely to have established populations of the pest 

 
Popillia japonica already occurs in at least 50 Minnesota counties, most in the 

central and southeastern portions of the state (see Arrival - Proximity to Minnesota). 
Availability of suitable hosts/habitat is assumed to not be a limiting factor for 
distribution within the state (see Establishment - Presence of Hosts). If suitable 
climatic is conservatively limited to USDA Plants Hardiness Zone 4a or warmer (see 
Suitability of Minnesota Climate), 79 total counties have suitable areas. 

Allsopp (1996) estimated P. japonica could spread up to 12km/yr based on 
historical spread rates in North America from 1916-1951. The relevance of this rate to 
present day conditions and pathways is unknown. Alternatively, a state survey in 
2002 reported 19 counties in Minnesota with P. japonica (Maser 2003). In the 17 years 
since, 31 additional counties have reported occurrences (MDA 2020a). Therefore, in 
10 years, 20 additional counties could have populations if this rate continues (~2 
counties/year). 
 
Existence of Non-human Vectors: NEGLIGIBLE 
 

RATING 

High Vectored by birds or long-distance insect migrants 

Medium Vectored by insects or bats 

Low Vectored by other mammals 

Negligible No evidence of any vectors 

 
Popillia japonica is not vectored by any of the above. 

 
 

 
PROBLEM ELSEWHERE: HIGH 
 

RATING 

High Noted as a problem within its native range and areas where it has invaded 

Medium Noted as a problem only in areas where it has invaded 

Low Not reported as a problem elsewhere 

IMPACT of INVASION 
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In its native range of Japan, P. japonica can be a pest, albeit a minor one, with 

the increase of golf courses causing increase in its pest status (CABI 2019; Dickerson 
and Weiss 1918; Bragard et al. 2018). 
 Elsewhere, P. japonica is considered an issue where ever it has invaded or 
threatens to invade. It is considered a quarantine significant organism by many 
counties and international groups (e.g., EPPO, NAPPO, CPPC) (CABI 2019); its 
movement is regulated in portions of the U.S. and Canada (Bhatkar et al. 2016; CFIA 
2020; MDA 2020b). 
 
 
ECONOMIC IMPACTS 

Impact to Yields and Marketability (annual): HIGH 
 

RATING 

High >$5 million 

Medium $5 million to 0.5 million 

Low <$0.5 million 

 
Currently, P. japonica is considered the most widespread and destructive pest 

of turf and ornamental plants in the eastern U.S., with annual costs to the turf and 
ornamental industry of approximately $460 million in management and losses 
(Potter and Held 2002; USDA-APHIS 2015). It is also capable of inflicting damage to 
field crops, such as corn and soybeans (Shanovich et al. 2019; Gould 1963; Steckel, 
Stewart, and Tindall 2013), and fruit crops (e.g., apples, raspberries, grapes) 
(Hutchison et al. 2019). 

In 2017, marketable sod in Minnesota was valued at $23.9 million and 
horticultural crops (excluding cut tress, vegetable seeds, and transplants) were 
valued at $277.3 million (USDA 2017). Minnesota apples were valued at $18.5 million 
in 2017 (USDA-NASS 2018a). The seasonal value of Minnesota raspberries in 2017 
was estimated as $23.5 million (DiGiacomo et al. 2019). The combined value of these 
crops is ~$343 million/ year, requiring only 1.5% total loss across all crops to result in 
>$5 million impact. 

However, beyond the national figure for turf and ornamental damage stated 
above, quantitative records of potential yield losses due to P. japonica damage are 
scarce or non-existent. Some evidence exists for damage potential in corn and 
soybean: 

Popillia japonica adults are generally considered a sporadic pest of corn (due 
to silk feeding) and infrequent pest in soybean (Shanovich et al. 2019). High 
populations in soybeans have destroyed an average of <1% of foliage, though yield 
impacts of this damage were not stated (Gould 1963). However, the effect on the 
crop is dependent on the growth stage. One study showed that defoliation by P. 
japonica in early reproductive stages reduced soybeans yields by 20% in a severe 
infestation (i.e., 90% of leaflets with feeding injury) (Gould 1963; Shanovich et al. 2019). 
In corn, heavily infested fields (i.e., 50-90% of plants with feeding on silks) saw a yield 
reduction of ~10 bushels/acre due to reduced kernel set (Gould 1963). 
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The annual value of Minnesota soybeans between 2013-2018 ranged from $3 
to 3.9 billion (Lofthus and Byrne 2018; USDA-NASS 2019). The five highest yielding 
(bushels per acre) regions in the state are the Southeast, South Central, Central, 
Southwest, and West Central (USDA-NASS 2019) which are all within the estimated 
climate suitability of this assessment (see Establishment - Suitability of Minnesota 
Climate). These regions accounted for ~82% of the total soybean production in 2018 
(estimated using USDA-NASS 2019), or $3.2 billion. If the worst-case yield reduction 
is assumed to be 20%, then ½ of this scenario could cause $320 million loss. Only 
0.16% loss from damage would be needed to cause >$5 million loss in this one crop. 

In 2017, 8.05 million acres of corn planted (for grain) in Minnesota had an 
average of 194 bushels/acre receiving $3.05/bushel (Lofthus and Byrne 2018). If the 
worst-case yield reduction is assumed to be 10 bushels/acre, a loss of $245 million 
would result. If ½ of this scenario, then $122 million. Only <0.3 bushels/acre loss 
would be needed to cause >$5 million loss in this one crop. 

The number of high value crops that P. japonica is known to feed on is 
substantial. Though quantitative estimates of realized yield losses are poorly 
documented, only small yield impacts would be needed to incur major economic 
loss. Given the likelihood that small amounts of damage may occur across multiple 
crops, a rating of ‘high’ is assumed reasonable in the absence of additional 
information. 
 
Costs of Quarantine or Other Mitigation (annual): HIGH 
 

RATING 

High >$5 million 

Medium $5 million to 0.5 million 

Low <$0.5 million 

 
Due to the current prevalence of P. japonica in Minnesota, an internal or 

external quarantine is no longer feasible from a regulatory standpoint (Schrieber 
2017; MDA 2020a). However, in coordination with the U.S. Domestic Japanese Beetle 
Harmonization Plan (Bhatkar et al. 2016), the Minnesota Department of Agriculture 
currently regulates the shipment of plants from Minnesota to states where P. 
japonica is not widespread (i.e., Category 1 and 2 states under the Plan). This 
regulation involves a voluntary certification of companies shipping any plants with 
soil or growing media (MDA 2020b). The annual estimate of the costs associated with 
this certification are relatively low (<$0.5 million) (S. Visker, pers. comm, 2/4/2020). 

Popillia japonica is the target of substantial insecticide usage in home lawns, 
golf courses, and urban landscapes (Potter and Held 2002). Quantitative estimates of 
this impact are scarce. An estimate from USDA-APHIS states $234 million a year is 
lost to damage from larval P. japonica, including control costs and separate costs for 
replacement of damaged turf (USDA-APHIS 2015). This amount may primarily result 
from damage to turf, because these are areas where larval control would most likely 
be pursued, and represent damage over 28 states considered generally infested 
(Shanovich et al. 2019). Using the combined estimated mean area of turfgrass in 
these states of 92,549 km2 (Milesi et al. 2005) and assuming costs were equally 
distributed among this area, then $2,528.39/km2 of turf is impacted by larval 
damage. The mean area of turfgrass in Minnesota is estimated as 3,176 km2 (Milesi et 
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al. 2005). This would amount to ~$8.03 million in costs for the state. This is likely an 
overestimate as it would assume the control and/or replacement of statewide turf. 
However, most turf grass is located in the central and southern portions of the state 
(Milesi et al. 2005), which corresponds to the current counties with confirmed or 
abundant population of P. japonica (MDA 2020a). Only 6% of turf areas would need to 
be affected to exceed $0.5 million in costs. 

Costs for managing P. japonica outside of those in turf settings could not be 
found. In some agricultural instances, control of P. japonica may be included with 
that for other defoliators (Shanovich et al. 2019), but what additional cost this may 
incur is unknown. The cost of control within the nursery industry is likely significant, 
though quantitative estimates could not be found. 
 As such, the combined rating is assumed ‘high’ in the absence of additional 
information. 
 
Impacts to Recreation or Real Estate (annual):  LOW 
 

RATING 

High >$5 million 

Medium $5 million to 0.5 million 

Low <$0.5 million 

 
Popillia japonica is considered the most widespread and destructive pest of 

turf and ornamental plants in the eastern United States (Potter and Held 2002; 
USDA-APHIS 2015). Beyond costs incurred for management in these systems, 
however, it is unclear what economic impacts P. japonica has on property values or 
recreation. 
 
 
ENVIRONMNETAL IMPACTS 

Impacts to Native Species (Score):  2 
 

RATING 
Could reasonably be expected to affect federally listed Threatened and 
Endangered Species 5 

Could directly, negatively impact pollinators 4 
Causes local loss of native species 4 
Lowers density of native species (empirical support) 3 
Infection to native fauna or flora 2 
Consumes native fauna or flora 2 
Production of toxic substances including allelochemicals 2 
Lowers density of native species (presumed due to dense thicket, vining, etc.) 2 
Host for recognized pathogens/parasites of native species 1 
None of the above apply 0 

 
There are many species native to Minnesota that are hosts of P. japonica (see 

Establishment - Presence of Hosts). The extent of impact of P. japonica on any native 
species, however, is unreported. 
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Popillia japonica was found to vector Southern bean mosaic virus 
(Sobemovirus) and Bean pod mottle virus (Comovirus) in common beans (Phaseolus 
vulgaris) (Wickizer and Gergerich 2007). 

The impact of P. japonica on native ecosystems is otherwise poorly 
explored/documented. 
 
Impacts to Ecosystem Services (Score; 1 pt each): 1 
 

RATING 
Modification of soil, sediments, nutrient cycling 
Alteration of genetic resources 
Alteration of biological control 
Changes in pollination services 
Alteration of erosion regimes 
Affects hydrology or water quality (includes effects of management) 
Creates a fire hazard 
Interferes with carbon sequestration 

 
Imidacloprid and clothianidin are common insecticidal treatments against 

larvae of P. japonica (Shanovich et al. 2019; Hahn and Weisenhorn 2018). Both 
chemicals are known ground and surface water contaminants in Minnesota (MDH 
2019; MDA 2020a). 

The impact of P. japonica on ecosystem services is otherwise poorly 
explored/documented. 
 
 
FACILITATE OTHER INVASIONS: LOW 
 

RATING 

High The invasive species has facilitated invasions elsewhere 

Medium The invasive species is a plant or animal that could reasonably be expected 
to be a host or vector of another invasive species 

Low The species has not been reported to facilitate invasion elsewhere and is 
not likely to directly aid in the invasion of other species 

 
There is no evidence that P. japonica has facilitated the invasion of other 

species. 
Popillia japonica can facilitate damage in grapes by the native pest insect, 

green June beetle (Cotinis nitida). It does so by creating sites of fruit injury the native 
pest would be otherwise unable to exploit and contaminating fruits with yeasts that 
elicit fermentation volatiles used in C. nitida host-finding (Hammons et al. 2009). This 
facilitation causes damage greater than that seen from C. nitida alone, with the 
combined species capable of reducing harvest by 95% or more if untreated 
(Hammons et al. 2009). Because C. nitida is a native pest, this phenomenon did not 
factor into the rating. 
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