m1 DEPARTMENT OF
AGRICULTURE

Minnesota Noxious Weed Risk Assessment

Developed by the Minnesota Noxious Weed Advisory Committee

Assessment information
Common name: European mountain ash, rowan, rowanberry

Scientific name: Sorbus aucuparia L.

Family name: Rosaceae

Current reviewer name and organizational affiliation: Andrew David, University of Minnesota with assistance
from Monika Chandler, Minnesota Department of Agriculture
Date of current review: August 12, 2024

Species description

Photos

Photo caption: Sorbus aucuparia L., European mountain ash, showing clusters of orange-red berries throughout
the rounded crown. Photo credit: Minnesota Department of Agriculture
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Photo caption: Branch terminal of Sorbus aucuparia (European mountain ash) showing terminal cluster of
orange-red berries and leaves with characteristic serrated leaflets. Photo credit: Minnesota Department of
Agriculture

Why the plant is being assessed

Sorbus aucuparia is a non-native mountain ash species that is readily available in the horticultural trade, planted
in urban settings and grows in cool, moist climates. Sightings in, and near, Duluth, Minnesota suggest it may
have escaped its original urban setting. In multiple locations it may be regenerating under mature specimens
which, if accurate, would be a self-replicating condition.

Identification, biology, and life cycle

Small to medium-sized tree to about 40ft tall; maximum 65ft in height. It branches profusely and low on
the trunk resulting in a dense, rounded crown. The species has alternate branching, a pinnately
compound leaf with 9-13 coarsely serrate leaflets, pubescent bud, twig, rachis, and underside of leaflet.
Buds are large with bud scales imbricate and pubescent. Bark is typically smooth and grey with
horizontal lenticels (Jones 1939, Raspé et al. 2000, USDA 2006, Minnesota Wildflowers 2023).

Tolerates cool to warm summers and cold winters on multiple upland soil types excepting fine textured
soils. Warm summer temperatures limit growth and survival as does low soil moisture levels (Raspé et
al. 2000, Hamberg et al. 2009, Raty et al. 2016).

Previously planted as an urban ornamental for its reddish-orange clusters of berries in the fall and as a
wild bird food source its potential to naturalize has been recognized for decades (Jones 1939, Rehder
1946). Lately it has fallen out of favor due to issues with fire blight, sun scald, various cankers and stem
borers (Dirr 1998, Minnesota Wildflowers 2023).

Reproduction via seed is aided when consumed by birds (Paulsen and Hogstedt 2002). Seedlings and
saplings can tolerate understory shade but need light to promote flowering and fruit production
(McVean and Ratcliffe 1962, Pigott 1983, Schaminée et al. 1992, Raspé et al. 2000).

In general appearance it closely resembles Sorbus americana, American mountain ash and Sorbus
decora, showy mountain ash, two species native to Minnesota (Jones 1939).

Current distribution

North American distribution map for Sorbus aucuparia demonstrating presence in the northern portion of the
United States and into southern Canada (EDDMapS 2024).
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Locations of Sorbus aucuparia in Minnesota and Wisconsin highlighting counties near water and major
metropolitan areas (EDDMapS 2024).

Current regulation

Currently European mountain ash, Sorbus aucuparia, is unregulated in the state of Minnesota. No regulations
were found at the federal level or for any other states.

Risk assessment

Box 1:

Is the plant species or genotype non-native?

Answer: Yes

Outcome: Go to Box 3

Sorbus aucuparia is widely distributed in Europe and eastern Asia. It is native to Europe, Scandinavia, including
Iceland, eastern Russian and as far south as Sicily and Greece with scattered pockets in Georgia, Azerbaijan, Iran,
Syria and Lebanon (Réaty et al. 2016).

The native range of Sorbus aucuparia spané from Iceland to northeastern Russia and south into most of Europe
and into parts of northern China (Caudullo et al. 2017).
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Box 2:
Does the species pose significant human or livestock concerns or have the potential to

significantly harm agricultural production?
Question 2A: Does the plant have toxic qualities that pose a significant risk to livestock, wildlife, or people?
Outcome: Decision tree does not direct to this question.

Question 2B: Does the plant cause significant financial losses associated with decreased yields, reduced quality,
or increased production costs?
Outcome: Decision tree does not direct to this question.

Box 3:
Is the species, or a related species, documented as being a problem elsewhere?

Answer: Yes

Outcome: Go to Box 6

Sorbus aucuparia is considered invasive in lowa (Farrar 2001), Alaska (Rapp 2005) and Argentina (Lediuk et al.
2016).

Box 4:
Are the species’ life history and growth requirements understood?
Outcome: Decision tree does not direct to this question.

Box 5:
Gather and evaluate further information
Outcome: Decision tree does not direct to this question.

Box 6:
Does the species have the capacity to establish and survive in Minnesota?
Question 6A: Is the plant, or a close relative, currently established in Minnesota?

Answer: Yes
Outcome: Go to Box 7
Sorbus aucuparia is established in Minnesota and readily produces fruit (Minnesota Wildflowers 2023).

Question 6B: Has the plant become established in areas having a climate and growing conditions similar to those
found in Minnesota?

Answer: Yes. This information is supplemental and is not part of the flow chart pathway for this risk
assessment.

Sorbus aucuparia can establish in locations with cool to warm summers and cold winters as long as there is
adequate soil moisture (Raspé et al. 2000).

Question 6C: Has the plant become established in areas having a climate and growing conditions similar to those
projected to be present in Minnesota under future climate projections?
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Answer: Yes. This information is supplemental and is not part of the flow chart pathway for this risk
assessment.

Sorbus aucuparia is planted frequently as an urban ornamental in the U.S. and Canada. It is considered invasive
in lowa (Farrar 2001) and has established across the northern half of the United States and several southern
Canadian provinces (EDDMapS 2023).

Box 7:
Does the species have the potential to reproduce and spread in Minnesota?
Question 7A: Are there cultivars of the plant that are known to differ in reproductive properties from the species?

Answer: No

Outcome: Go to Question 7B

There are 17 known cultivars of Sorbus aucuparia (Dirr 1998) but there is no information related to differences
in reproductive properties among cultivars.

Question 7B: Does the plant reproduce by asexual/vegetative means?

Answer: Yes.

Outcome: Go to Question 7C

On rare occasions individuals can clonally propagate via root suckers up to a distance of approximately 5 meters
(Kullman 1986).

Question 7C: Are the asexual propagules - vegetative parts having the capacity to develop into new plants -
effectively dispersed to new areas?
Answer: No

Outcome: Go to Question 7D
Five meters is the limit for clonally propagated root suckers (Kullman 1986).

Question 7D: Does the plant produce large amounts of viable, cold hardy seeds? For woody species, document
the average age the species produces viable seed.

Answer: Yes.

Outcome: Go to Question 7G

Sorbus aucuparia can produce seed as early as ten years of age. Mature, open-grown trees produce seed
annually after about age 20. In a particularly heavy fruiting year mature, open-grown trees from 20-60 years of
age produce on average 23 kg of fruit (Raatikainen et al. 1990). Fecundity increases with light and decreases
with conspecific competition (Kondrat et al. 2024).

Question 7E: For species that produce low numbers of viable seeds, do they have a high level of seed/seedling
vigor or remain viable for an extended period (seed bank)?

Answer: No. This information is supplemental and is not part of the flow chart pathway for this risk
assessment.

Sorbus aucuparia seed maintain viability in a seedbank for about 3-4 years (Lund-Hgie and Andersen 1993,
Tiebel et al. 2021).

Question 7F: Is the plant self-fertile?

Answer: No. This information is supplemental and is not part of the flow chart pathway for this risk
assessment.

Sorbus aucuparia is diploid with a <1% self-compatibility rate (Raspé 1998, Raspé et al. 2000).



m DEPARTMENT OF
AGRICULTURE

Question 7G: Are sexual propagules — viable seeds — effectively dispersed to new areas? List and consider all
vectors.

Answer: Yes

Outcome: Go to Box 8

There is ample evidence that several families and genera of birds as well as mammals are involved in
transporting seed of Sorbus species (Snow and Snow 1988, Farrar 2001, Rapp 2005, Bennett et al. 2011, Lediuk
et al. 2016). Also Sorbus seed digested by birds has a higher germination rate and produces faster growing
seedlings than non-bird digested seed (Paulsen and Hogstedt 2002).

Question 7H: Can the species hybridize with native species (or other introduced species) and produce viable seed
and fertile offspring in the absence of human intervention?

Answer: Yes. This information is supplemental and is not part of the flow chart pathway for this risk
assessment.

Sorbus is a genetically complicated genus. Individual species exist as either diploids, triploids or tetraploids and
reproduce either sexually or apomictically (Hamston et al. 2018). Diploid (2N=34) species, like S. aucuparia, S.
americana or S. decora, reproduce sexually. Chromosomal incompatibilities during meiosis render triploid
Sorbus species (3N=51) unfit for sexual reproduction. However, Sorbus triploids can reproduce via apomixis
when pollen from a different Sorbus species induces seed formation. Tetraploids (4N=68) can be obligate
apomicts that initiate seed set with their own pollen or be facultative apomicts reproducing through a mixture
of apomixis and sexual reproduction (Raspé 1998, Demesure-Musch and Oddou-Muratorio 2004, (Robertson et
al. 2004), Ludwig et al. 2013). Within Sorbus intrageneric hybridization occurs with Sorbus aucuparia suspected
or known to be an ancestral parent in bi-genomic and tri-genomic species complexes in its native range
(Sennikov et al. 2016, Uhrinova et al. 2017, Asbaganov et al. 2020). Intergeneric hybrids with other Rosaceae
genera are possible with Amelanchier, Aronia, and Cotoneaster (Jones 1939, Asbaganov 2021, USDA NRCS 2023)
occurring naturally but rarely (Connolly 2009) or as a function of plant breeding for novel fruit traits (Postman
2011, Asbaganov 2021).

Because S. aucuparia, S. americana and S. decora are sexual diploids often in close proximity there should be
ample opportunity for natural hybridization. Because of morphological similarities S. decora and S. aucuparia
can be misidentified but true natural hybrids are rare, e.g. Jones (1939) points to a single specimen in Ontario.
There is little evidence in the literature of hybrid swarms or intermediate phenotypes suggesting that
reproductive isolation between the species is strong, the search for hybrids has lacked a systematic effort, or
geographic isolation is robust despite S. aucuparia being naturalized in North America for over 70 years (Jones
1939, Rehder 1946).

Question 71: Are there natural controls (species native to Minnesota) which have been documented to effectively
prevent the spread of the species in question?

Answer: No. This information is supplemental and is not part of the flow chart pathway for this risk
assessment.
There were no natural controls identified in the literature search on Sorbus aucuparia.

Question 7J: Was the answer to Question 7A (Are there cultivars that differ in reproductive properties from the
original species) “Yes”?
Outcome: Decision tree does not direct to this question.
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Box 8:
Does the species pose significant human or livestock concerns or have the potential to

significantly harm agricultural production, native ecosystems, or managed landscapes?
Question 8A: Does the plant have toxic qualities, or other detrimental qualities, that pose a significant risk to
livestock, wildlife, or people?

Answer: No

Outcome: Go to Question 8B
No such qualities identified in a literature search.

Question 8B: Does, or could, the plant cause significant financial losses associated with decreased yields, reduced
crop quality, or increased production costs?

Answer: No

Outcome: Go to Question 8C

Sorbus aucuparia does not impact agricultural sites. It is likely to establish in the urban-forest interface along
paths and roadsides or gap openings in the forest (Hamberg et al. 2009, Lediuk et al. 2016). As a short statured
tree that is tolerant when young it does require light to reproduce (Raspé et al. 2000).

Question 8C: Can the plant aggressively displace native species through competition (including allelopathic
effects)?

Answer: Yes

Outcome: Go to Box 9

Sorbus aucuparia can interfere with natural regeneration of forest species through shading after recruitment to
canopy gap openings (Reinhart et al. 2006, Lediuk et al. 2016). Comparing S. aucuparia to native species in
Patagonia, Lediuk et al. 2024 documented S. aucuparia had a higher growth rate, lower biomass allocation to
leaves than roots, and less foliar damage from herbivores. Observations in Duluth suggest it is establishing under
its own canopy with a carpet of seedlings (Monika Chandler, personal communication 2022) which excludes
native plants. There may also be clonal propagation (Kullman 1986). There is no known allelopathic effect.

Question 8D: Can the plant hybridize with native species resulting in a modified gene pool and potentially
negative impacts on native populations?

Answer: Possibly. This information is supplemental and is not part of the flow chart pathway for this risk
assessment.

See answer for 7H.

Question 8E: Does the plant have the potential to change native ecosystems (adds a vegetative layer, affects
ground or surface water levels, etc.)?

Answer: No. This information is supplemental and is not part of the flow chart pathway for this risk
assessment.

Nothing in the literature suggests these are possibilities.

Question 8F: Does the plant have the potential to introduce or harbor another pest or serve as an alternate host?

Answer: Yes. This information is supplemental and is not part of the flow chart pathway for this risk
assessment.
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S. aucuparia has known insect and disease vectors of stem and fruit including fireblight, sun scald, crown gall,
cankers, rusts, scab and stem borers, the latter especially in stressed and poorly growing individuals (Dirr 1998,
Minnesota Wildflowers 2023).

Box 9:

Does the species have clearly defined benefits that outweigh associated negative impacts?
Question 9A: Is the plant currently being used or produced and/or sold in Minnesota or native to
Minnesota?

Answer: Yes
Outcome: Answer Question 9B
S. aucuparia is sold in Minnesota as a horticultural specimen.

European mountain ash (Sorbus aucuparia) is grown and sold as a landscape plant in Minnesota. In 2023, the
Minnesota Nursery and Landscape Association (MNLA) reached out to wholesale nursery growers in an attempt
to get an estimate of the wholesale value, and ultimately the combined monetary value (wholesale plus value-
added retail) of European mountain ash (Sorbus aucuparia) to nursery growers and the Minnesota economy for
inclusion in the risk assessment for this species (James Calkins, Minnesota Nursery and Landscape Association;
personal communication, August 6, 2023). Based on the information provided by Minnesota nursery growers,
the wholesale value of European mountain ash (Sorbus aucuparia; including the species and all cultivars
regardless of the type of nursery stock produced and sold) is estimated to be $117,548/year based on sales
estimates provided by the primary Minnesota wholesale growers that currently grow this species. Although the
wholesale growers surveyed account for most of the wholesale production of European mountain ash in
Minnesota, this estimate of wholesale value is not representative of every grower and is, therefore, a
conservative estimate of the wholesale value of European mountain ash to nursery growers and the Minnesota
economy. The value of European mountain ash to these wholesale growers is also much higher when out-of-
state sales are considered. Based on this information and using a conservative retail markup factor, the
estimated value (wholesale plus value-added retail) of European mountain ash plants sold in Minnesota would
be in the range of $411,418 to $470,192/year. Once again, this is only a conservative estimate because the data
set is not complete; the value to all Minnesota wholesalers is not included and retailers may also purchase
European mountain ash plants from outstate wholesalers. It should also be noted that these estimated
monetary values do not account for the value of European mountain ash in the product mix of individual
growers and retailers and does not include the unique landscape value of European mountain ash in designed
landscapes.

The Minnesota Department of Agriculture surveyed nursery certificate holders and Minnesota Nursery
Landscape Association members regarding plant species being assessed by the Noxious Weed Advisory
Committee. The survey was open during June and July 2023 and there were 30 responses. For S. acuparia, 25
respondents said they did not sell it and 5 said they did sell it. The five that said yes were asked “If it is
determined that this species should be regulated as a noxious weed and not allowed to be sold in Minnesota, it
would create a financial hardship for my/our business.” One respondent answered “yes” it would create a
hardship and 4 answered “no” it would not create hardship. The one person who answered yes was asked if
sales of this species are an indispensable source of income for my/our business and they responded “yes”. When
asked if there should be a phase out period if the species was recommended for regulation, 23 respondents said
“yes” and 7 said “no”.
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Question 9B: Is the plant an introduced species and can its spread be effectively and easily prevented or
controlled, or its negative impacts minimized, through carefully designed and executed management
practices?

Answer: No.

Outcome: Go to 9C.

The plant is introduced, but there are no special regulations that are appropriate for this species. There are
management techniques that have various levels of control. Both mechanical means (hand pulling seedlings and
coppice of larger individuals) alone or in combination with herbicide or biocontrol treatments are known to
control S. aucuparia. Hand pulling seedlings is relatively easy and very effective. For mature trees mechanical
cutting combined with stump application of a biocontrol fungal mycelium is more effective than mechanical
cutting alone (Rapp 2005, USDA 2006, Hamberg et al. 2009, Hamberg et al. 2011). Because the number of
reproducing individuals has an outsized impact on population growth rate early detection and removal of
mature, fruiting individuals is key. In the early stages of population establishment even a 5% reduction in the
number of reproducing S. aucuparia is sufficient to reduce the population growth rate (Lediuk et al. 2016).
Another key to management success when removing mature trees is to avoid releasing canopy suppressed
seedlings and saplings.

Question 9C: Is the plant native to Minnesota?

Answer: No
Outcome: Go to Question 9D
Sorbus aucuparia is native to Europe and Asia. See question 1 for more detail.

Question 9D: Is a non-invasive, alternative plant material or cultivar commercially available that could
serve the same purpose as the plant of concern?

Answer: Yes

Outcome: Go to box 10

Showy mountain ash (S. decora) or American mountain ash (S. americana) are potential substitutes but with
similar insect and disease issues.

The Minnesota Department of Agriculture surveyed nursery certificate holders and Minnesota Nursery
Landscape Association members regarding plant species being assessed by the Noxious Weed Advisory
Committee. The survey was open during June and July 2023 and there were 30 responses. For S. acuparia, some
of the alternatives suggested included showy mountain ash (S. decora), American mountain ash (S. americana),
eastern redbud (Cercis canadensis), nannyberry (Viburnum lentago), Kentucky coffee tree (Gymnocladus
dioicus), and staghorn sumac (Rhus typhina). Some of the unique traits that respondents saw in S. acuparia are
its form, being an attractive tree, berries birds love, bright orange fruit clumps, compact growth habit, fall fruit,
fine leaf texture, wildlife use, shelterbelt use, and disease resistance.

Question 9E: Does the plant benefit Minnesota to a greater extent than the negative impacts identified
at Box #8?
Outcome: Decision tree does not direct to this question.
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Box 10:
Should the species be regulated as Prohibited/Eradicate, Prohibited/Control, or Restricted

Noxious Weed?
Question 10A: Is the plant currently established in Minnesota?

Answer: Yes
Outcome: Go to Question 10D
There are multiple examples on crowd-sourced botany websites such as EDDMapS (2023) and iNaturalist (2023).

Question 10B: Would prohibiting this species in trade prevent the likelihood of introduction and/or
establishment?
Outcome: Decision tree does not direct to this question.

Question 10C: Does this risk assessment support this species being a top priority for statewide eradication if
found in the state?
Outcome: Decision tree does not direct to this question.

Question 10D: Does the plant pose a serious human health threat?

Answer: No.

Outcome: Go to Question 10F

On the contrary, the fruits can be used to make jams, jellies and flavorings for distilled spirits, etc. (Euforgen
2023).

Question 10E: Is the health threat posed by the plant serious enough, and is the plant distribution sufficiently
small enough to be manageable, and are management tools available and effective enough to justify listing as
Prohibited / Eradicate species?

Outcome: Decision tree does not direct to this question.

Question 10F: Is the plant known to cause significant ecological or economic harm and can the plant be reliably
eradicated (entire plant) on a statewide basis using existing practices and available resources considering the
distribution, reproductive biology, and potential for spread?

e For distribution, note if the distribution is well documented, the number and acreage of known
infestations and how widespread they are in the state. Note if there are infestations in border areas.

e Forreproductive biology, note if there are reproductive biology factors that make the plant easier to
control and eradication more likely (for example, long pre-reproductive period, self-incompatible
pollination, short-lived seed bank).

e For potential for spread and re-invasion of controlled areas, note its potential to spread beyond places
where it is being controlled such as deliberate planting by people, wildlife vectors, re-infestation from
border states, or other factors that facilitate spread.

e For known management tools, note what management tools are available, potential non-target impacts,
and the reasonableness of state management or mandating that landowners throughout the state use
the management tools to eradicate or control existing plants.

10
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e For available resources, consider the capacity of state and local personnel and availability of funding to
respond to new and existing infestations.
Answer: No.
Outcome: Go to Question 10G
Infestations are not well documented because few people can identify and are looking for S. aucuparia. Birds
and other wildlife vector seeds enabling undetected spread. There are not sufficient resources to detect and
map existing populations.

Both mechanical means (hand pulling seedlings and coppice of larger individuals) alone or in combination with
herbicide or biocontrol treatments are known to control S. aucuparia. Hand pulling seedlings is relatively easy
and very effective for small, young populations. For mature trees mechanical cutting combined with stump
application of a biocontrol fungal mycelium is more effective than mechanical cutting alone (Rapp 2005, USDA
2006, Hamberg et al. 2009, Hamberg et al. 2011). Because the number of reproducing individuals has an
outsized impact on population growth rate early detection and removal of mature, fruiting individuals is key. In
the early stages of population establishment even a 5% reduction in the number of reproducing S. aucuparia is
sufficient to reduce the population growth rate (Lediuk et al. 2016). Of course, another key to management
success when removing mature trees is to avoid releasing canopy suppressed seedlings and saplings. Given that
some infestations span acres, significant resources are needed for management.

Question 10G: Is the plant known to cause significant ecological or economic harm and can the plant be reliably
controlled to limit spread on a statewide basis using existing practices and available resources? Would the
economic impacts or other hardships incurred in implementing control measures be reasonable considering any
ongoing or potential future increase of ecological or economic harm?

e Also consider all bullet points listed under 10F when evaluating 10G
Answer: No

Outcome: Go to Question 10H
See 10F.

Question 10H: Would prohibiting this species in trade have any significant or measurable impact to limit or
reduce the existing populations or future spread of the species in Minnesota?

Answer: Yes.

Outcome: LIST THE PLANT AS A RESTRICTED NOXIOUS WEED

Because S. aucuparia is sold as a horticultural tree, prohibiting the species in trade would limit new plantings
that could establish and spread. Since it is currently sold, a three-year phase out period would ease the
transition to native mountain ash species (See Box 9).

Question 10I: Are there any other measures that could be put in place as Special Regulations which could
mitigate the impact of the species within Minnesota?
Outcome: Decision tree does not direct to this question.

Box 11:
The species is being proposed to be designated as a Specially Regulated Plant. What are the

specific regulations proposed?

11
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Answer: Decision tree does not direct to this question.

Final outcomes of risk assessment (2024)

NWAC Listing Subcommittee

Outcome: Recommended listing as a Restricted Noxious Weed

Comments: Preventing the sale and planting of S. aucuparia will eliminate one spread pathway. Native mountain
ash are good alternatives. Since it is currently sold, a three-year phase out period would ease the transition to
native mountain ash species.

NWAC Full Committee
Outcome: List as a restricted noxious weed
Comments: The vote was 17 to 0 in favor of the recommendation.

MDA Commissioner
Outcome: List as a restricted noxious weed
Comments: No comments

Risk Assessment Current Summary (08-12-2024)

e Sorbus aucuparia is a non-native tree species that requires cool summers and can tolerate winter
conditions as found in northern Minnesota.

e Planted as an ornamental it moves from urban areas to forest edges, woodlots and trail edges primarily
via birds and small mammals that seek out the fruit in fall.

e The genetics of the genus Sorbus is complicated, especially in the Caucasus, a center of diversity. In
North America, S. aucuparia is known to hybridize naturally very rarely with native Sorbus species and
representatives of other genera.

e S. aucuparia is sold as a horticultural specimen in Minnesota and is subject to various diseases and
insects (fire blight, sun scald, stem borers, etc.) especially when stressed.

e S. aucuparia was brought to the attention of the Noxious Weed Advisory Committee because it has
escaped cultivation in the Duluth, Minnesota area and has demonstrated an ability to regenerate
naturally in the shade of older, established volunteers.

e Itisrecommended to make S. aucuparia a restricted noxious weed to prevent additional introductions.
There are native mountain ash species [showy mountain ash (S. decora) and American mountain ash (S.
americana)] which are alternative plants that could be sold in its place.
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