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Minnesota Invasive Terrestrial Plants & Pests Center New Species Evaluation 
Cotoneaster lucidus Schltdl. (Hedge cotoneaster) 
Evaluated: A.C. Morey; Reviewed: R.C. Venette (1/14/20) 
OVERVIEW: 
Common names: shiny cotoneaster, hedge cotoneaster, Peking cotoneaster (sometimes) Synonyms: Cotoneaster acutifolius var. lucidus, C. sinensis Hort., C. acutifolia Lindl., (not Turcz.) 
Cotoneaster lucidus is a deciduous shrub native to central and eastern Asia, especially the Lake Baikal region and Altai Mountains, a mountain range where Russia, China, Mongolia, and Kazakhstan intersect. Some consider this species to now be a variety of C. acutifolius (also called the Peking cotoneaster), a native of northern China. The later species is dull green and hairy compared to C. lucidus. The difference in ecological and agronomic traits between the two is unclear. This likely also confounds current estimates of distribution. EDDMapS has separate entries for C. lucidus (map only) and C. acutifolius var. lucidus (with no data), and no entry for C. acutifolius. Conversely, the USDA-NRCS Plants Database has map entries for C. lucidus (with a different distribution than EDDMapS) and C. acutifolius, but not for C. acutifolius var. lucidus. 
MAJOR KNOWLEDGE GAPS ASSOCIATED WITH ASSESSMENT: 
 Current distribution (uncertainty with identification)  Effect on native communities  Effect on ecosystem services  Economic impact of control/regulation (e.g. industry value)  Dispersal capacity and vectors  Reproductive capacity 
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ARRIVAL Proximity to Minnesota: VERY HIGH 
RANKING Very High Pest is known to occur in Minnesota Pest occurs in Wisconsin, Iowa, South Dakota, North Dakota, Manitoba or High Ontario Medium Pest occurs in North America Low Pest is not known to occur in North America 
The naturalized distribution of C. lucidus in North America seems uncertain (see taxonomic notes above). 
One database shows occurrence in four Minnesota counties – Ramsey, St. Louis, Lake, and Cook Co. – and one northwestern county in Wisconsin (EDDMapS 2019). Herbarium records confirm the MN county records, dating from 2004 to present (UMN-Bell 2019). Another database shows state records for Wisconsin, Montana, and Colorado only (USDA-NRCS 2019). 
It is noted that C. lucidus is considered a woody landscape species that is not known to naturalize in Iowa (Widrlechner et al. 2004). It is also a recommended landscape species in North Dakota (Herman and Chaput 2003). Its occurrence in Canada includes Quebec, Ontario, Manitoba, Saskatchewan, and Alberta (Canadensys 2019). 
Existence of Pathways: HIGH 
RANKING High Pathways for arrival of the pest in Minnesota are known to occur Pathways for the arrival of the pest in Minnesota are conceivable, but not Medium known to occur Low Pathways for arrival of the pest in Minnesota are difficult to conceive 
There are currently no regulations for C. lucidus in Minnesota and there are records of it in the state since at least 2004 (UMN-Bell 2019). 
The most likely pathway into Minnesota is intentional planting: C. lucidus is one of many Cotoneaster species grown in North America as popular ornamental plants (Slabaugh and Shaw 2008; CBG 2019). It is a species often used in conservation plantings (Slabaugh and Shaw 2008) and recommended for landscaping in Minnesota (Meyer, Brown, and Zins 2007). Seeds and plants are widely available for purchase online and are brought into the state for sale at multiple retails locations (see Spread: Existence of Pathways). 
Additional entry into Minnesota via bird-dispersed seeds is also possible (see Innate Dispersal Capacity); the species is documented for all Canadian provinces 
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Innate Dispersal Capacity: MODERATELY LOW 
RANKING Maximum recorded dispersal >500 km per year (or moves in low level Very High jets/ upper atmosphere) High Maximum recorded dispersal 500-250 km per year Moderate Maximum recorded dispersal 100-250 km per year Maximum recorded dispersal 1-100 km per year (wind dispersal; flowing Moderately Low water) Maximum recorded dispersal 
Seeds of C. lucidus, like other Cotoneaster sp., are dispersed by birds such as blackbirds and other thrushes (Pliszko 2014; Boer 2014). Though no quantitative estimates of dispersal distance could be found for C. lucidus, some note that the bird dispersal distance for Cotoneaster sp. is “relatively low” or over “short distances linked to the roost locations of birds” (Boer 2014; Dickoré and Kasperek 2010). However, others consider bird-dispersal of Cotoneaster sp. “long-distance” and note other animals may also act as dispersers of viable seed (Wotton and McAlpine 2015; Piqueray, Mahy, and Vanderhoeven 2008; Starr, Starr, and Loope 2003; Konig 2018). Therefore, a rating of ‘moderately low’ was assigned here. 
ESTABLISHMENT AND PERSISTENCE 
Suitability of Minnesota Climate: HIGH 
RANKING 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 
The minimum USDA hardiness zones reported for C. lucidus vary somewhat, with some sources reporting up to Zone 4 (e.g., Univ. of Connecticut, Missouri Botanical Gardens) and others up to Zone 3 (e.g., Univ. of Illinois Extension, Oregon State University, Chicago Botanic Gardens). The Minnesota Department of Agriculture (MDA 2018) and Gertens (www.plants.gertens.com), a Minnesota-based nursery, purports it is hardy to Zone 2 and 2a, respectively. Survival to any of these zones would allow climatic suitability in >40% of the state. 
Based on the current point records for Minnesota (EDDMapS 2019), most occurrences appear in Zones 4a or warmer/higher, but one (near Soudan, MN) is 
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Presence of Hosts: HIGH 
RANKING 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) 
In its native range, C. lucidus occurs on rocky slopes, along rivers, and coniferous forests (Pliszko 2014). 
In its invaded range, C. lucidus often escapes cultivation to spread to nearby forests, particularly conifer and oak (Pliszko 2014). Records in Minnesota indicate growth in forested understory (pine and spruce), along paths and roadsides within urban and semi-natural areas, and near waterfronts. 
Considering only non-interstate roadways, there are ~123,394 miles in Minnesota (Williams 2005). Assuming ‘roadside’ habitat could occur within 100ft of the road edge on either side, that equates to 4,674 square miles, or ~5.7% of total state land. Of the estimated 7,719,200 acres of riparian land in Minnesota, 34.5% is forested (2,663,124 acres) (MN-DNR 2001). This accounts for about 5.2% of Minnesota’s terrestrial land. Pine and spruce forests in Minnesota cover approximately 5.6 million acres (Hillard 2018), or ~11% of state land. 
Even if only half of these three habitat estimates were suitable, their combined area would still be >10% of Minnesota. 
Hybridization/Host Shift: MEDIUM 
RANKING 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 
Intraspecific hybrids in Cotoneaster are putatively known (Dickoré and Kasperek 2010). No documentation of naturally-occurring C. lucidus hybrids are reported, though the taxonomic uncertainty within the genus (Dickoré and Kasperek 2010) and species (Pliszko 2014) is noted. 
Cotoneaster sp. are apomictic (asexual reproduction through seed) and therefore many variants occur within each species. This variation has been used in commercial cultivar and hybrid development (Slabaugh and Shaw 2008). 
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SPREAD 
Existence of Pathways: HIGH 
RANKING High Pathways for arrival of the pest in Minnesota are known to occur Pathways for the arrival of the pest in Minnesota are conceivable, but not Medium known to occur Low Pathways for arrival of the pest in Minnesota are difficult to conceive 
Cotoneaster lucidus has been in Minnesota and spreading for more than 5 years and is known to be spread by humans. 
Cotoneaster lucidus is one of many Cotoneaster species grown in North America as a popular ornamental plant (Slabaugh and Shaw 2008; CBG 2019). It is a species often used in conservation plantings (Slabaugh and Shaw 2008) and recommended as a good species to grow in “tough” garden sites in Minnesota (Meyer, Brown, and Zins 2007). Seeds and plants are widely available for purchase online (e.g., naturehills.com, amazon.com, hobbyseeds.com, mckaynursery.com) and are advertised as sold through many local retail outlets within the state (e.g., plants.gertens.com, pahls.com, plants.jimwhitingnursery.com, sunnyside- gardens.com, grussendorfnursery.com). 
Additional movement of C. lucidus within Minnesota via bird-dispersed seeds and inadvertent movement of vegetative fragments is also possible (see Innate Dispersal Capacity). 
Dispersal Capacity-Reproductive Potential: HIGH 
RANKING High Annual reproductive potential (r) of pest is >500 descendants per year Medium Annual reproductive potential (r) of pest is 100 to 500 descendants per year Low Annual reproductive potential (r) of pest is 
Each C. lucidus fruit has an average of 3 seeds (range 1-5) (Slabaugh and Shaw 2008). Estimates on the number of fruits produced by an individual C. lucidus could not be found. However, estimates for other Cotoneaster species are stated as “thousands” per individual (VRO 2019; CAL-IPC 2004). 
A North Dakota nursery recorded an average seedling yield for C. lucidus of 30% (Slabaugh and Shaw 2008). Therefore, if 2,000 fruits were produced, 6,000 seeds could result. Assuming a 30% yield, 1,800 seedlings could result from one reproductive C. lucidus. 
C. lucidus can also be propagated vegetatively through stem fragments (Slabaugh and Shaw 2008; Boer 2014); however, the effect of this on annual reproductive output is unknown. 
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Extent of Invasion: MODERATE 
RANKING 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 
Cotoneaster lucidus is currently documented in four (4) Minnesota counties – Ramsey, St. Louis, Lake, and Cook Co. – with herbarium records dating from 2004 (EDDMapS 2019; UMN-Bell 2019). 
Given the extent of climate and habitat suitability would unlikely limit further spread of C. lucidus in Minnesota (see Suitability of Minnesota Climate and Presence of Hosts), the potential invasion extent within the state in 10 years is estimated by its innate dispersal potential and its historical rate of spread: 
Assuming a 50km/year spread via innate dispersal from the counties with current record of occurrence, a 500km radius would include all 87 counties within 10 years. Based on the historical county-level spread (4 counties in 15 years), about 2-3 counties would be further invaded within 10 years, for a total of 7 counties. 
Considering both of these estimates and that the current state distribution is likely an underestimation, it is estimated here that at least a ‘moderate’ extent of invasion is reasonable. 
Existence of Vectors: HIGH 
RANKING 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 
Seeds of C. lucidus, like other Cotoneaster sp., are dispersed by birds such as blackbirds and other thrushes (Pliszko 2014; Boer 2014). Other Cotoneaster sp. seeds are also dispersed by other animals (Wotton and McAlpine 2015; Piqueray, Mahy, and Vanderhoeven 2008; Starr, Starr, and Loope 2003; Konig 2018), but this has not been explicitly documented for C. lucidus. 
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IMPACT 
Problem Elsewhere: MEDIUM 
RANKING 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 
There is no documentation of C. lucidus being a problem in its native range of central and eastern Asia. 
In its invaded range in Europe, C. lucidus is increasingly recognized as problematic, due to its ability to escape cultivation and outcompete native species and for its susceptibility/vectoring of fire blight (Kõiva 2003; Pliszko 2014). It has been reported as “a casual or established alien with invasive capacity” in central, eastern, and northern Europe (Pliszko 2014). 
In its invaded range in North America, C. lucidus is currently viewed as a desirable ornamental hedge plant (e.g. (Meyer, Brown, and Zins 2007). Though it is recognized as a host of fire blight and other pests, these are viewed as pests to control in order to preserve C. lucidus, rather than a justification to consider C. lucidus problematic/invasive. 
Impact to Yields and Marketability: MEDIUM 
RANKING High >$5 million Medium $5 million to 0.5 million Low 
There are no documented, direct negative impacts to crop yields or marketability due to the presence of C. lucidus. 
However, C. lucidus as a host of fire blight (Erwinia amylovora), so would indirectly threaten apple and pear crops and any related ornamental groups (e.g., Pyracantha, Sorbus, Crataegus) (Norelli, Jones, and Aldwinckle 2003; Slabaugh and Shaw 2008). 
Nationwide, the commercial value of apple production was ~ $3.6 billion in 2017 (nass.usda.gov). Nationwide, fire blight costs U.S. apple growers ~$100 million annually (WSU 2018). Minnesota apple production was valued at $18.5 million in 2017 (Lofthus 2018). If the same loss of value was assumed for Minnesota as is nationwide (i.e., 2.8% of 2017 national value was lost to fire blight), then ~$514,000 would be lost in Minnesota apples alone due to sustained fire blight infection. 
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Costs of Quarantine or Other Mitigation (annual): LOW 
RANKING High >$5 million Medium $5 million to 0.5 million Low 
There is no information regarding the horticultural value of C. lucidus in the United States (or Minnesota), nor for that of ornamental Cotoneaster, broadly. Therefore, an estimate of its quarantine costs is unknown, though a species-specific quarantine would likely be difficult. The Netherlands and Belgium both determined that bans on sale of unwanted Cotoneaster sp. would be infeasible due to the widespread value of the genus as an ornamental (Boer 2014). 
Cotoneaster seeds may remain viable for up to 5 years, so repeated control would be needed. However, it seems that a combination of cutting and application with glyphosate may provide effective control of Cotoneaster (if done repeatedly on any regrowth) (Boer 2014). Given the current limited distribution of plants in Minnesota (EDDMapS 2019) and lacking any other information, it is assumed here that overall mitigation costs would be low. 
Impacts to Recreation or Real Estate (annual): NONE 
RANKING High >$5 million Medium $5 million to 0.5 million Low 
There are no documented negative impacts to recreation or real estate due to the presence of C. lucidus. 
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Consequences to Native Species (Score): 3 
References are only needed for the “worst case” situation. 
RANKING Could reasonably be expected to affect federally listed Threatened and 5 Endangered Species Could directly, negatively impact pollinator 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 or vining) 2 Host for recognized pathogens/parasites of native species 1 None of the above apply 0 
Documentation of the impact of C. lucidus on native communities is generally sparse. It can rapidly spread into a new area by root-suckering and form mono-dominant thickets (Pliszko 2014). In Europe, this intensive growth has been implicated in displacing native species, including those rare and endangered (Pliszko 2014; Straigyte and Benicsis 2011). Other species of Cotoneaster have been reported to act similarly and “shade out and smother” surrounding vegetation (Boer 2014; Konig 2018; Starr, Starr, and Loope 2003). 
Cotoneaster is a susceptible host of fire blight, a disease caused by the bacteria Erwinia amylovora that also impacts apples, pears, and related species (Norelli, Jones, and Aldwinckle 2003; Slabaugh and Shaw 2008). 
Consequences to Ecosystem Services (Score): 1 
RANKING 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 
Documentation of the impact of C. lucidus on ecosystem services is lacking. Cotoneaster species invading coast dunes in the Netherlands were shown to permanently change the vegetation structure if not managed (Boer 2014). It is assumed that local displacement of native species by C. lucidus would alter local soil communities and cycling. Other effects are undocumented. 
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Facilitate Other Invasions: HIGH 
Invasion by the organism could lead to invasions of other species. 
RANKING High The invasive species has facilitated invasions elsewhere The invasive species is a plant or animal that could reasonably be expected Medium to be a host or vector of another invasive species The species has not been reported to facilitate invasion elsewhere and is Low not likely to directly aid in the invasion of other species 
Like other Cotoneaster, C. lucidus is a host to the bacterial pathogen, Erwinia amylovora, which causes the disease fire blight of plants in family Rosaceae (CABI 2019). However, E. amylovora is native to North America (Johnson 2000), and therefore not considered invasive for this assessment. 
In Wisconsin, C. lucidus was considered an important reservoir for the invasive Eurasian sawfly, the pear slug (Caliroa cerasi), an economically-damaging pest of ornamental Prunus and Crataegus (Raffa and Lintereur 1988). Cotoneaster lucidus is also a host for oystershell scale (Herman and Chaput 2003) and the genus is a host of the invasive Light Brown Apple Moth (Epiphyas postvittana) (Brockerhoff et al. 2011). 
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