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Executive Summary 

The purpose of this paper is to examine the problem of exotic species, 

particularly buckthorn within the District 1 area. Exotic species are one of the 

leading threats to native Minnesota plants, animals and many of its fragile 

ecosystems. As will be discussed in chapter one, the existence of these exotic 

species comes with some severe economic and ecological costs. Buckthorn is 

one of these exotic invaders, it has spread throughout Minnesota's woodlands 

and wetlands, pushing out desirable, native vegetation and creating almost 

impenetrable thickets. The effort to restore many of these ecosystems involves 

the removal of large stands of buckthorn, which have colonized natural areas. 

Once buckthorn has established itself, it becomes extremely difficult to eradicate. 

In order to conduct a successful restoration of these areas it is necessary 

to learn about the plant's natural and cultural history. Distinctive green leaves 

that remain on the tree late into the season characterize the buckthorn. Dark 

purple berries ripen in the fall after which they are dispersed by water, birds and 

small animals. Seeds contained within the berry sprout and grow under just 

about any conditions thriving in disturbed areas, such as regions that had been 

logged. Buckthorn came to the United States with European settlers in the early 

1800's. The plant was used by settlers as shelterbelts and in landscaping. Since 

this time, buckthorn has spread out of control and is taking over natural areas 

throughout the Midwest. Chapter 2 looks the varieties of buckthorn found in 

Minnesota and the District 1 area as well as detailing the physical and biological 

composition of the plant. In addition, chapter 2 discusses the cultural history of 

buckthorn and why it has become a problem in this area. 

In order to manage areas that have become heavily inundated with 

buckthorn, a comprehensive removal plan needs to be established. Buckthorn 

remains one of the most difficult and time-consuming plants to remove from an 

infected area. The technique used to remove buckthorn from the area varies 
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depending on a number of factors such as density of buckthorn and surrounding 

vegetation. Chapter 3 is an in-depth examination of the various removal and 

management techniques available to restorationists and private landowners that 

wish to remove buckthorn. These techniques include pulling, mowing, cutting, 

herbicidal treatments and biological control. Some combination of these 

treatments is used when removing buckthorn depending on the specific biotic 

and a biotic factors of the are. 

Once buckthorn has been removed from an area there is often a need to 

fill in the gaps with a more ecologically benign type of vegetation. Natural areas 

are often re-seeded naturally by seeds stored in the soil or from seeds naturally 

transferred from surrounding plants. In other instances, it is necessary to replant 

the area manually. Chapter 4 discusses how these areas can be replanted and 

several of the options for replacing buckthorn in a landscaping situation. 
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Introduction 

Minnesota's woodlands are being invaded by exotic plants such as the 

exotic honeysuckle (Lonicera tatarica), black locust (Robinia pseudoacacia), 

crown vetch (Coronilla varia), European buckthorn and glossy buckthorn 

(Rhamnus. cathartica and R. frangula) (MDNR 1998). These organisms are 

creating dense thickets that are crowding out desirable native plants and, in turn, 

diminishing the amount of essential habitat for many types of animals (Rebuffoni 

1997). According to the Council for Agricultural Sciences and Technology, the 

introduction of exotic species is causing an "unprecedented and rapid loss of 

biodiversity (MDNR 1999)." European buckthorn is one of the least known, least 

understood, and most destructive exotic species within the upper Midwest. The 

contents of this report will discuss the devastating effect this plant has had on 

natural areas throughout Minnesota and the upper Midwest. Chapter one covers 

the effect that exotic plant species in general are having in our natural 

ecosystem. This section also covers the monetary cost incurred to eradicate 

these species as well as the effect they are having on the surrounding 

organisms. Chapter 2 deals with the ·cultural and natural history and 

identification of the European buckthorn as well as options for eradicating it from 

areas that have become highly plagued. Chapter 3 concentrates on various 

removal techniques. The last chapter of this document covers the overall 

advantages of replacing buckthorn as well as how to restore and maintain . an 

area after it has been cleared of buckthorn · both in large natural areas and 

smaller, private landscaping projects. 
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Chapter One 

The Truth about Exotic Species 

Introduction 

Invasive species, also known as exotics, non-natives, introduced, or 

Non-indigenous species, are changing the natural areas in the U.S. Scientists, 

agriculturists, and natural resource managers have long recognized the 

introduction and spread of invasive exotic species as an important environmental 

problem. Research on this subject by these fields is reaching an all time high. 

International efforts to address the problem also are increasing. For example, the 

1992 Convention on Biodiversity "calls on parties to prevent the introduction of 

alien species and to control or eradicate alien species that threaten ecosystems, 

habitats, or species" (USGS 1999). This section of the report discusses the 

history of exotic species and the costs that are incurred as a result of their 

existence. 

What is an Exotic Species? 

Exotic species are those species that are transferred out of their 

indigenous habitat to populate a new area. This long distance transfer can be 

both deliberate and unintentional. Occasionally, the seeds of these plants are 

transported long distances by wind dispersal or bird transfer. More commonly, 

however, humans have transferred the plants from their native area to the new 

territory. Some plants are brought to a new area intentionally, such as those that 

are transported to an area to be marketed for their ornamental value (MDNR 

1998). Seeds and other parts of non-indigenous species may be transferred 

unintentionally, by hitching a ride on the bottoms of boats, in cars, on planes. 
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Spores and small seeds of plants can also be transported on other vegetation 

such as fruits, vegetables or native plants being transferred from other areas for 

commercial sale (Orians 1995). 

Not all of these exotic species become a problem. For instance, lilacs are 

a relatively trouble-free import. In fact, of the estimated 4,000 exotic plant species 

in the United States most cause no problems (Nature Conservancy 1998). 

Unfortunately, the few alien species that are proliferating without control can 

have detrimental affects on the surrounding organisms and eventually affect the 

entire ecosystem. According to a 1993 Congressional Office of Technology 

Assessment report, about fifteen percent of exotics found in the United States 

cause "severe harm" (Deneen and Rembert 1999). 

Purple loosestrife (Lythrum sa/icaria) is an example of a well-known plant 

that was moved from Europe, its native habitat, both intentionally and 

unintentionally (Lindgren 1996). Settlers brought this aggressive invader to the 

United States in the early 1800's for use in their flower gardens (Zodrow 1999). 

Purple loosestrife seeds were also transporte9 unintentionally in the ballast holds 

of European ships that used soil to weigh down the vessels for stability (USGS 

1998). The plant has now spread across the US and Canada, taking over and 

rapidly degrading wetlands, diminishing their value for wildlife habitat. In addition, 

many wetlands saturated by loosestrife have lost critical capacity to function as a 

natural water filter as the roots of these plants are shallow and incredibly dense. 

Water passing through a wetland carries with it organisms, sediments, nutrients, 

and pollutants. The vegetation and soil in the wetland form a kind of sieve, 

trapping those materials and · filtering the water (CRS 1998). Hundreds of 

organisms depend on healthy, functioning wetland habitat for survival and 

loosestrife is choking out these valuable areas (Lindgren 1996). 

A number of specific biotic and abiotic factors must exist for a non-native 

species to survive and reproduce. Some of these factors include, but are not 
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limited to; precise moisture levels, distinct temperature ranges, and exact light 

requirements. When these factors are in sync the exotic may be able to compete 

more effectively in its new habitat than native organisms. In the new 

surroundings limiting factors such as predators that exist in the exotic's native 

environment either do not exist, or are less intense. These organisms lack 

natural controls because insect predators and plant diseases seldom travel to 

new habitats with their hosts (MDNR 1998). In such a situation, the organism 

can reproduce unimpeded and the numbers of offspring can be staggering. 

When the population begins to expand, indigenous life is often deprived of light 

and other nutrients and suffering severely (Post and McCloskey 1989). Various 

species of exotic plants threaten to clog waterways, turn pasture to wasteland, 

ruin fisheries, compete with agricultural crops, shade out forest regeneration, and 

overrun natural areas (MDNR 1998). 

In spite of the mounting evidence of the ecological dangers associated 

with exotics and the skyrocketing costs of controlling them, exotic species 

continue to be tested and promoted for the same worn-out reasons: 

1.wildlife habitat plantings 

2.landscaping purposes 

3.wood and fiber production 

4.soil conservation practices 

5.forage improvement 

The Cost of Exotics 

Costs incurred to eradicate exotic species in the United States alone have 

exceeded $97 billion (Nature Conservancy 1998) These expenses reflect the 

price of herbicides, research, and labor (MDNR 1998). Although the economic 

cost of controlling exotic introductions can be calculated, the ecological damage 

cannot be measured in dollars. Ecosystems that are overrun with exotics often 

lose larger populations of valuable indigenous species. According to the Nature 
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Conservancy (1998), "non-indigenous species have been implicated in the 

decline of 42 percent of the 958 US species federally listed as threatened or 

endangered. For 18 percent of listed species, exotics represent the major factor 

leading to their endangerment." 
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Chapter 2 

European Buckthorn 

Introduction 

European buckthorn has become one of the most prolific of the problem 

exotic species. According to John Moriarty of St. Paul Park and Recreation 

(1999), people in the state of Minnesota spend an enormous amount of money to 

remove buckthorn from parks and other natural areas. Volunteers and non-profit 

organizations are working alongside government organizations trying to clear 

areas of buckthorn in what seems to be a losing battle. 

This section of the paper deals with the natural history of buckthorn, 

including where to find and how to identify it, as well as its cultural history; where 

it came from and why it has settled in the District 1 area. 

Natural History 

Within the genus Rhamnus there are about 100 species found throughout 

the temperate zones. They are characterized by their distinctive leaves, which 

are strongly veined and remain on the tree late into the season. The word 

Rhamnus is Greek for thorn (Dickenson and Harrison 1994). In our area there 

are two foreign imports known as common or European buckthorn and glossy 

buckthorn (Rubuffoni 1997). Both of these species can present a problem 

depending on the locale in which they have settled. European and glossy 

buckthorn are ubiquitous in oak woods, but the greatest concentrations are 

disturbed in areas and regions with poorly drained soil. Buckthorn distribution is 

closely correlated with disturbance in areas that have been logged or where 
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paths have been cut (Gourley and Howell 1984). The European buckthorn is the 

most problematic of the buckthorn species, found in high-density populations 

throughout Minnesota including many of the District 1 parks (Dunevitz 1999). 

The European buckthorn (Rhamnus cathartica) is a deciduous, dioecious 

shrub or small tree that grows from 2-8 meters tall (6-25 feet) (Dunnevitz 1999, 

Nature Conservancy 1995, MDNR 1998). · The leaves are dark green, mostly 

opposite, simple, elliptic or oval with two to three main lateral veins somewhat 

resembling a feather (USGS 1999). The leaves of the buckthorn persist on the 

branch well into early winter, maintaining a dark green appearance even after 

several frosts (Post 1989). Although it seems to do best in well lit, well drained 

areas, the common buckthorn seems to be able to tolerate just about any soil, 

drainage, and light condition (Dickenson and Harrison 1994). The tips of the 

branches are spiked with spines that range from .5 cm to 5.5 cm. The bark of the 

buckthorn is gray to brown, and rough-textured in mature trees (MDNR 1998). 

In the spring, small (1.5-2.5 mm), greenish-yellow, four-lobed flowers emerge. 

Staminate (male) flowers grow in clusters of 2-8 flowers with four stamens in 

each flower (USGS 1998). Pistillate (female) i.nflorences usually lack petals and 

grow in clusters of 2 - 15 flowers (USGS 1999). 

At 5 - 7 years of age the plant reaches maturity and begins to produce fruit 

(Young 1990). Fruit develops in early summer and matures in mid to late fall. 

The drupe-like fruit contains four seeds and turns from dark purple to black at 

maturity. The seeds themselves are gray and pointed (USGS 1999). The seeds 

and fruits are considered poisonous to humans and other animas. If eaten, the 

juicy berries cause severe stomach cramps (Dickenson and Harrison 1994 ). 

The glossy buckthorn (Rhamnus frangu/a) is a thornless species found in 

swampy or floodplain areas. The leaves are smaller and shinier than the 

common buckthorn. Otherwise, the two species are structurally very (U of M 

1999). Several columnar varieties of the glossy buckthorn have been produced 
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and are often sold commercially (Dzuik 1999). Of these varieties, many cross

pollinate to produce hybrids making identification difficult at best (USGS 1998). 

Because European buckthorn is a threat to the District 1 area, this 

particular species is the main focus of this paper. It is good to be aware 

however, that there are other varieties of this tree that may be encountered in 

certain areas throughout District 1 and its parks. Figures 1 and 1 a illustrate the 

leaf structure, flowers, fruits and seeds of the buckthorn. Once a community of 

buckthorn is established , it's persistent growth patterns create a vegetative 

density that crowds other species out, leaving the area almost exclusively 

buckthorn (Haber 1997). The thickets formed by the buckthorn are almost 

impenetrable by humans and animals, making this type of woodland unusable for 

either shelter or migration paths used by many larger organisms (Rebuffoni 

1997). 

Figure1. Buckthom leaves and flowers. 
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Rhamnus cathairtlca L. 

Figure 1 a. Physical structures of R. Cathartica. 

Reproduction and Seed Dispersal 

The European buckthorn can reproduce both sexually and asexually. The 

plant reproduces asexually by producing side shoots and suckers. These are 

advantageous shoots from the roots or lower stem of the tree that emerge from 

the soil to form a new plant. The parent tree nourishes this new plant until it 

forms its own roots (Allaby 1992). Hormones produced by trimming the plant can 

encourage growth of side shoots. These shoots will surround the main trunk 

producing a tangle of vegetation that can choke out other vegetation. 

The species' primary reproductive method is seeds. Once the buckthorn 

begins to produce fruit and seeds, the distribution of seedlings is nearly 

impossible to control as the seeds are distributed in a variety of ways and remain 

viable for several years . Many of the fruits drop below the parent plant where the 

seeds eventually take root. Some of these fruits are washed away with heavy 

rains and root where they settle (Gill and Marks 1991 ). The fruit of the European 

buckthorn can float for 3-6 days before sinking, glossy buckthorn can float up to 

19 days (Nature Conservancy 1995). Insects and small animals such as ducks, 
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voles, mice and other rodents will eat the fruits that have fallen to the ground 

(USGS 1998). 

Several bird species such as robins, starlings and cedar waxwings (Figure 

2) eat the berries straight off the tree when they are very hungry (DeJong and 

Wilson 1998). According to several studies, most birds do not prefer buckthorn 

berries as they contain harsh unpalatable chemicals (Maw 1981 ). The birds do 

not usually eat the berries until late in the fall and winter when other food sources 

are scarce (Haber 1998, Rebuffoni 1997). Studies show however, that birds 

disperse the highest overall numbers of seeds from large stands of buckthorn 

(Haber 1998). A few of the ingested seeds are destroyed in the digestive tract of 

the animals; others are carried away and redistributed unharmed , ready to take 

root in the new location (Howland 1996). 

The fleshy part of the fruit contains a chemical called 'anthraquinone' 

which is known to have a laxative effect on humans and other animals 

(\\v\r,v.viable-herbal.com 1998). This ensures that the seeds pass quickly through 

the digestive tracts of animals. Research suggests that the seeds sprout more 

quickly after the fleshy fruit has been removed (Gourley and Howell 1984). 

Passing through the digestive process would therefore accelerate growth as well 

as provide fertilizer for the developing seedling. 

Figure 2. The cedar waxwing , starling and robin eat buckthorn berries and distribute the seeds. 
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Alleopathy 

Some observations indicate that buckthorn possess alleopathic chemicals 

within the fruit and leaf structures (Boudreau 1992). Alleopathic chemicals act as 

a germination or growth inhibitor to other organisms that could potentially occupy 

the affected area (Allaby 1992). The presence of these chemicals improves the 

plant's chance for survival by eliminating some or all of its competition. 

Preliminary studies by Krebsbach and Wilson suggest that the flesh of the 

buckthorn berries contain alleopathic chemicals such as a terpenoid or alkaloid 

that would retard the growth of competing organisms (1996). The chemicals 

present in buckthorn appear to hinder growth of many herbaceous woodland 

species surrounding the stand of trees (Boudreau and Willson 1992). The 

alleopathic chemicals effect on other plants in the area appears to have varying 

influence depending on the stage of growth and development of the plant 

(DeJong and Wilson unpublished data). A study conducted in Pipestone 

Minnesota showed that in areas where the buckthorn had been removed and the 

stumps treated with an herbicide, native plants reappeared after just 3 months 

(Boudreau 1992). It is difficult to determine if the results of this study are due to 

an absence of alleopathic chemicals or an increase in sunlight and lack of 

crowding by the buckthorn. 

Oat Crown Rust 

Buckthorn is the alternate host of the crown rust fungus, Puccinia 

coronata. Buckthorn is infected early in the spring, and then the fungus spreads 

to oat crops. Once the disease spreads into an oat field, it can move quickly 

from plant to plant by the urediniospores, which are the familiar orange spores. 

Under wet conditions, this disease can reduce yields severely (Munkvold 1996). 

The rust does not appear to cause any long-term damaging effects to the 

buckthorn. 
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Buckthorn Comes to the United States 

In the late 1800s, the buckthorn tree was first brought to the United States 

from Europe for its ornamental value (Moriarty 1998). The trees were also used 

in agricultural fields as shelterbelts (Dickenson and Harrison 1994). On the 

surface, this species seems to be quite valuable. When the trees are planted in 

a row and kept trimmed, they fill in by side suckering forming a solid barrier 

hedge that is used between property lines (Rebuffoni 1997). The ends of the 

twigs of the buckthorn are often spiked with sharp spines, making the plant an 

effective security control (Alaby 1992). The European buckthorn has a longer 

growing season than most plants native to the area. This means the plant will 

reach mature size quickly. Setting seed earlier, and growing faster than native 

shrubs and trees means the buckthorn is able to establish itself more quickly 

than other shrubs (MDNR 1998). 

Buckthorn Today 

Assisted by the seed dispersal of hungry birds, European buckthorn has 

spread quickly out of its controlled environment. Today it threatens ecosystems 

in Minnesota and several Canadian provinces. The Minnesota lnteragency 

Exotic Species Task Force 1991 gives the European buckthorn the ranking of 

SEVERE in both the current and future category (MDNR 1998). This means that 

individual areas with dense buckthorn populations will not be able to produce 

new, diverse populations of trees and other plants into the future. "In 50 years, 

when all the mature trees are gone, all we'll have left is buckthorn" (Dale 1998). 

In 1999 the state of Minnesota will officially listed buckthorn as a "restricted" 

noxious weed (Rendahl 1999) in accordance with the Federal Noxious Weed Act 

of 1974, as amended (7 U.S.C. 2801 et seq.). According to this act it is "unlawful 

to transport or sell common buckthorn (American Nuseryman 1998)." Currently, 

any species on a noxious weed list has to be controlled by the landowner or 

action can be taken by the state to force the landowner to do so. The new 

"restricted" category encourages people to remove the plant from private land but 
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does not make it strictly illegal to own (Rendahl 1999). According to Peggy Lynch 

of the Greening the Great River Project however, it is unlikely that the state will 

take any action against private landowners as there continues to be common 

buckthorn within the landscaping at the State Capitol (1999). European 

buckthorn is also found throughout the landscaping of Como Park. Figure 3 

shows the current distribution of European buckthorn in the United States and 

Canada. 

0 500 I 

---\..___ "'\, 
Figure 3. Crosshatched area shows the distribution of common buckthorn 
habitat throughout the United States and Canada (Haber 1997). 

District 1 and it's Natural Ecosystem 

The natural ecosystem in District 1 consists mainly of a mix of native 

tallgrass prairies and oak savannas (Tester 1995, MDNR 1999). An oak savanna is 

a unique ecosystem that occurs along the interface of eastern deciduous forest and 

the prairie biome (Tester 1995). The ecosystem is characterized by a large 

aggregation of trees in groves or "fingers" jutting into open prairie grasslands with a 

canopy cover of less than fifty percent (Buchanan 1999). Common oak savanna 

soils are Beecher and Markham silt loam soils that have a thick A horizon and dark 

horizons of true prairie mollisols (Mendelson et al. 1992). This combination of soils 
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provides nutrients for communities of bur oak (Quercus macracarpa), black oak (Q. 

velutina) and northern pin oak (Q. palustris). Figure 4 shows the boundaries of 

District 1, the green areas are parks and natural areas that are part of this unique 

ecosystem. 

Figure 4. Red lines show the boundaries of St. Paul's District 1. 
Green areas show natural areas and parks (Hudson Maps 1999). 

The understory vegetation of the savanna is a mixture of both prairie and 

forest species depending on light availability in the area (Buchanan 1999). These 

species include several varieties of prairie forbs and wildflowers along with more 

forest dwelling flowers. Rare, endangered and flowers listed as special concern, 

such as snowy trillium (Trillium sp.) broad-leaved (or broad-lipped) twayblade 

(Listera convallarioides) and kitten-tails (Besseya bu/lit) are found throughout 

District 1 parks (Dunevitz 1999). Figure 5 illustrates these uncommon plants. 
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Of the original 12 million hectares of oak savanna that spanned the Midwest prior 

to European settlement, less than .02 percent of this ecosystem remained in 1985 

(Buchanan 1999). Most of these existing patches are small, degraded , and full of 

buckthorn and other exotic species such as exotic honeysuckle and black locust. 

Buckthorn in particular thrives in areas disturbed by logging and other developments 

(UMN 1999, Bader 1996) it has become a common component of these areas, 

thriving in the combination of rich soil and disturbed habitat (Beudreau 1992). 

Figure 5. Kitten-tail, snowy 
trillium and the twayblade 

Controlling the buckthorn in the District 1 area can help to save some of the last bits 

of this important, rare ecosystem. 
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Chapter 3 

Management Techniques 

Introduction 

Buckthorn continues to be one of the most difficult exotic species to 

eradicate and there is little consensus on the most effective removal technique. 

Several types of control are currently being used and tested in affected areas. 

The overall goal in areas that have become overrun with buckthorn is to remove 

large stands of the tree and restore and maintain the native ecosystem. In doing 

this, we can expect to ensure the perpetuation of crucial native biological 

diversity into the future (Bader 1996). Most methods of control require repeated 

treatments because of the plants persistent re-sprouting_ ability. The capacity for 

extended dormancy in buckthorn seeds, an average of 6 years, makes repeated 

treatments essential for complete control (McCarthy 1997). 

A combination of treatments called integrated pest management or 1PM is 

commonly used to remove buckthorn from the area. It is important to assess the 

area carefully before deciding which treatment or combination of treatments will 

work best in that particular area (McCarthy 1997). A combination of biological 

control and herbicidal application could ultimately provide the best control of 

buckthorn. This section of the paper will review these various techniques and 

their effectiveness as well are their influence on the surrounding ecosystem. 
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Before Buckthorn Removal Begins 

Several factors need to be considered before launching a restoration 

project involving concentrated stands of buckthorn. First, it is important to think 

about the surrounding vegetation. If there is enough mature native vegetation in 

existence to re-seed the area without aid, there will be little or no need to 

coordinate a replanting project (see chapter 4) (USGS 1999). Also, the type of 

plants found in the area should be closely examined to ensure that endangered 

and threatened plants are properly protected. Chapter one covers many of the 

plants of concern that are currently found in District 1. Additional information on 

these plants can be found at the local library or online at www.usgs.gov or through 

The Minnesota Department of Natural resources. Most control methods will 

temporally harm other plants in the immediate area (USGS 1999). 

In an area where there is little else but buckthorn, completely clearing the 

area with large equipment may be the best, most environmentally friendly 

method of removal (MDNR 1998). The available manpower for any particular 

project will also affect potential removal plans. The plan may need to be altered if 

time, money, and/or manpower are in short supply. If resources are limited, initial 

efforts should be concentrated on removing the female, or fruit producing plants 

in any given area. This will at least minimize the number of seeds distributed in a 

single area, thus reducing the future amount of overall time spent removing 

seedlings. 

Removal Techniques 

Burning 

Prescribed or controlled burning during April and May is used to eradicate 

populations of buckthorn in some areas (Kline and McClintock 1996). Areas that 

are suited to fire management are those that contain fire tolerant natives and 

have enough litter under the trees to fuel the fire. A successful burn is a fire that 
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kill off the brushy understory leaving the ground mostly bare with the larger oaks 

intact (Maloney 1997). One study conducted in 1998 (MDNR) indicated that fire 

could reduce the number and vitality of buckthorn in a given area. Small 

seedlings (less than 10 inches) have shallow roots that can be destroyed by fire 

(Boudreau 1992). Controlled burns also eliminate the current year's seeds (Post 

1989). The general consensus on using controlled burns to control buckthorn, 

however, is that they are not really effective considering the time and effort 

involved (USGS 1999, MDNR 1998). Large stands of buckthorn usually shade 

out understory species, reducing the amount of litter found in the area. This litter 

serves as fuel to move the fire from one place to another. In addition, a different 

1988 study on fire and buckthorn control showed that buckthorn populations 

were virtually unaffected when surveyed the following spring. This study 

concluded that the buckhorns' ability to resprout after top killing is not diminished 

even after several burnings (Post 1989). Newly burned areas may serve as a 

new residence for invading buckthorn seedlings and dormant seeds resulting in a 

re-infestation worse than the original (USGS 1999). 

Pulling 

Seedlings that are less than 1 meter tall can be pulled up by hand. Pulling 

trees up from the root will prevent them from resprouting and avoid the need for 

further treatment (Dzuik 1999). Hand pulling is most effective just after 

significant rainfall when the ground is well saturated. Wet soil allows for most of 

the root to be removed with minimum effort (Rebufoni 1992). Safety measures 

should always be taken to avoid injury when removing the trees. Experts advise 

using safety goggles and thick work gloves to protect against the thorns 

(Rebuffoni 1997). Several jaw-type pullers known as "weed wrenches" or "broom 

pulls" are commercially available. These pullers can remove trees with a base 

diameter of up to 2 inches, root and all (Ness 1989). Manufactures claim that 

these instruments are so fun and easy to use that volunteers turn out increases 

when they are being used on the project. 
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Mowing 

In areas where there are large numbers of seedlings, mowing can reduce 

plant number and vigor (USGS 1998). Mowing is done in early June and late 

August for three consecutive years. This process will reduce stem heights and 

numbers in these areas. Unfortunately, mowing also impairs the development of 

several species of wildflowers that can be found in areas that have a lot of 

buckthorn. In addition, mowing will not remove buckthorn from the area; it will 

only keep populations under control and prevent the trees from producing fruit. 

Cutting 

Currently, the only answer to removing large buckthorn trees (bigger than 

2 inches in diameter at the base) is by cutting or sawing followed by the 

application of a herbicide (Hefty 1984, MDNR 1998). Cutting mature trees 

stimulates vigorous resprouting from the existing stump. Studies (Post and 

McCloskey 1989, Kline 1992) indicate that 100% of the trees that are cut but not 

treated with any growth inhibitor or herbicide will resprout within one year. The 

trees should be cut as close to the ground as possible and then treated with a 

herbicide within 24 hours of cutting (Rebuffoni 1997). 

Any time fruit bearing buckthorn trees are cut after the fruit has ripened 

(when the berries have changed from green to red or purple), the seeds should 

be removed from the branches and destroyed. Fruit that is allowed to remain on 

the tree has the potential to be eaten by animals or drop and sprout. Burning or 

simply putting the seeds in a sealed trash bag can remove potential buckthorn 

from the system as vegetation rots quickly in plastic (Lindgren 1996). The wood 

of the buckthorn should be cut and saved, as makes excellent firewood 

(Rebuffoni 1997). 
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Herbicides 

There is a lot of information available about herbicides that are often used 

to impair the growth and development of the buckthorn tree. Many of these 

chemicals such as Garlon and Roundup can be purchased without a special 

license (Dzuik 1999). The chart in figure 6 is a compilation of the most thoroughly 

tested, commonly used herbicides available, along with the potential influence of 

these chemicals on the surrounding ecosystem where this information is 

available. 
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Comments 181llical Brand Name Strength 
~--___ __._{e_x_a_m_.p_l_e.._) __________________________ _ 
mhosate Round-up 85-100% 100% effective in most cases. Best if used in 

Aug/Sept when other plants have gone dormant. 
Use ONLY on stumps as it will kill surrounding 
·vegetation; the fumes will affect some more 

:--:--_ sensitive plants. 
Irion _4 ____ G_a-lo_n_4 ___ 2_0_0_1/o_, -1-2-.5-0/c-o -e-ar-ly ___ O_ft_e_n_m-ix_.__e_d_i_n_d-ie_s_e_l -o-il._N_o_t_r_e-co_m_m_e_n_d_e_d_fo_r_ 

>- season use in wetland areas. 
1rlon 3_A _________ 2_0-0/c-o--1-0_0_% ______ W_h_e_n_a_p_p_lie_d_on_l_y-to-s-tu_m_p_s_,-it_d_o_e_s_n_o_t __ _ 

appear to have detrimental affects on 
:---___ surrounding vegetation. 
:n-ioni_u_m _________ p_e_r_m_a_n_u_fa_c_t-ur_e_'s---7-5°-1/o_s_u_c_c_,e.,_ss__,ra .... te-in-a-re_a_s_w_i_th_h_i_g_h_b_u_c_kt_h_o_rn_ 

fate directions concentration. ~-----------------------------------
0 r a rn T ordon per manufacture's Basal or broadcast application 90-100% 

..____ directions effective on buckthorn. k-----------------------------------------
azionone Velpar per manufacture's Basal or broadcast application 90-100% 
~ directions effective on buckthorn. ·D ----T-ri_m_e_c ____ 2 ___ 4_o/c_o _______ C_a_n_a_l_s_o_b_e_m_,-_x_e_d_w-it_h_d-ie_s_e_l_fu_e_l_a_t_1_2_.5_o/c_o __ 

solution in early season. Moves readily through 
soil therefore should not be used in moist areas 

:-:---___ with large, desirable trees. 
1arnin_e ___ K_r_e-ni-te_S ___ pe_r_m_a_n-uf_a_c-tu-re_'_s ___ U_s_e_o_n_,l.,_y_,_in-la-te-se_a_s_o_n __ ---------

~ directions 
·D +2_,4 ___ D_P--W-e-ed_o_n_e-17-0--4-0-g/_1_1it_e_r_o_f -d-ie_s_e_l f_u_e_l _9_6_o/c_o_s_u-cc_e_s_s_r_a-te-,-s-tu-d-ie-s-sh_o_w_n_o_lo_n_g-te_r_m_ 

'--.. ___________________ d_am_a.,._g_e_to_n_o_n-_ta_r..,,.g'"""e_t _.sp._e_c_ie_s_. ______ _ 
Figure 6. Table Commonly used herbicides. Information provided by USGS 1999, 
MDNR 1998, http://infoweb.com 1998, Rebuffoni 1997, Boudreau 1992. 
Maloney 1997. 
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Precautions 

Carefully read all manufacture's directions prior to using a herbicide. 

Always use proper safety equipment when applying any herbicide. As a general 

rule, the best time of year to use herbicides on target organisms is just after the 

more sensitive vegetation, such as grasses and wildflowers have gone dormant 

(Boudreau 1992). Herbicidal treatments will often be ineffective if done when the 

temperature is below 32 degrees Fahrenheit. Treatments can be done early in 

the season just after the trees have leafed out and before the trees have begun 

to bud (Rebuffoni 1997). Treatments executed in the fall or early winter are the 

most effective (Boudreau 1992). 

Biological Control 

Biological control of the buckthorn is an attractive, long-term management 

method. Biological control is the control of pests through introduction of the 

plant's natural predators, parasites, or pathogens (Allaby 1992). This method 

does not necessarily offer complete eradication of the problem but it would slow 

the rate of buckthorn spread of throughout natural areas (Maw 1981). There has 

been very few comprehensive studies conducted on the biological control of 

buckthorn. According to one study, not many insects find buckthorn palatable 

because it possess a chemical called emodin which is a feeding deterrent 

(Malickey 1970). Another study found a pathogenic virus known as "cucumber 

mosaic cucmovirus" on the common buckthorn on the island of Vilm (Haber 

1997). No local studies have been conducted to find out if this would be a viable 

option for control in our area (Moriarty 1999). There are a few specific species of 

phytophagous (leaf-eating) insects in the order Lepidoptera and Hemiptera that 

find buckthorn an attractive food source (Maw 1981 ). The species Scotosia 

ventu/ata, Thee/a spini and Hemiptera sodliana have been found to be somewhat 

specific to European buckthorn (Malicky 1970). Individual species occupy 
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different feeding sites and growth stages. For instance, the Scotosia 

janiszewskae will eat only the young shoots of the buckthorn and the Scotosia 

rhamniel/a attacks only the flowers (Malicky 1970). Any of the above mentioned 

species would be candidates for introduction into areas with high-density 

populations of buckthorn. However, several of these insects overwinter as adults 

making it difficult if not impossible to establish permanent populations in 

Minnesota with its harsh winters (Maw 1981). Screening tests are being done in 

the US and Canada to determine weather or not these organisms would be 

harmful to any native life forms (Maw 1981 ). It may be possible to develop a 

strain of insects that could overwinter or set up a program to bring in the insects 

seasonally. 
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Chapter 4 

Once the Buckthorn is Gone 

Introduction 

Whether buckthorn has been removed in a park, natural area or the 

backyard, there will most likely be a need to replant a more desirable type of 

vegetation. If one has attractive options for replacing buckthorn in landscaping, 

there may be more incentive to do so. Replanting in natural areas will ensure 

continuing survival of a diverse ecosystem as well as provide much needed 

habitat and nesting sites for local populations of wildlife. This section covers the 

several methods for replanting and options for native and other non-invasive 

replacement options. 

Replanting of Natural Areas 

Once the area has been cleared of buckthorn, enough sunlight will be able 

to reach the floor to trigger the growth of more herbaceous vegetation (Maloney 

1997). Natural restoration of woodlands degraded by buckthorn is possible as 

long as the seedbank within the soil remains viable (Boudreau and Willson 

1992). Wind and animal dispersal will also help to reseed from surrounding 

areas. For several years after an area is cleared of buckthorn, a vigilant effort 

will be required to remove new buckthorn plantlets growing from seeds stored in 

the soil. The quicker the area is restored to its native vegetation, the less time 

will need to be spent removing buckthorn seedlings. Native vegetation should 

effectively push out most new buckthorn. As was mentioned earlier, buckthorn 
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thrives in disturbed areas. Keep in mind that some of the returning species are 

also pests that need to be managed until desirable vegetation can take hold. 

If the cleared area is far from a natural seed bank, it may be necessary to 

reseed or replant at least some plants by hand. Ideally the seeds would be 

collected locally to ensure plants that are adapted to the area (Kaster 1999). An 

advantage to harvesting seeds from local populations is it will be seed of a local 

genotype (Maloney 1997). Collecting seeds from local plants is time and labor 

intensive. The technique for gathering and storing these seeds varies for each 

species collected. This method can be replaced or augmented by buying seed 

from local nurseries. Several local nurseries such as the Prairie Moon Nursery in 

Wanona, Minnesota keep a large selection of seeds and seedlings indigenous to 

a variety of areas (http://www.prairiemoonnursery.com). There is a savanna 

seed mix available for use in broadcast application where an area has been 

completely cleared of vegetation (Moriarty 1999). Using a variety of seeds and 

seedlings in the replanting process will shorten the amount of time required for 

plant establishment (Maloney 1997). Native tree seedlings can also be planted 

throughout the area. In 1992 a group coordinated by the Nature conservancy in 

Rice Lake Minnesota gathered acorns and other tree seeds that had fallen in the 

area during the fall. The healthy seeds were planted in DNR nurseries to be 

transplanted into the park in following years (Rebuffoni 1992). These native 

trees help to regenerate the ecosystem for other plants and animals. 

Options for replacement of buckthorn in landscapes 

Buckthorn has been cultivated in the US for a variety of purposes. Several 

yards in the District 1 area still house buckthorn trees or bushes. In light of the 

controversy surrounding buckthorn, many homeowners are currently seeking 

replacement options. According to Sandy Houser, a landscaping specialist for 

Bachman's, there are several options when replacing buckthorn in yards and 

other green spaces. The choices vary depending on what the plant is being 

used for: privacy, protection, accent, or to define a border. Buckthorn is also 
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used to attract birds that feed on the berries in late fall and early spring. The 

following are recommendations of plants that provide the same services without 

endangering other species. 

Privacy 

A loss of privacy from buckthorn removal is a major concern for 

homeowners in the area (Moriarty 1999) There are a variety of taller shrubs 

available to replace buckthorn in this situation. Lilacs are a popular choice 

(Houser 1999); several varieties such as the common purple lilac ( Syringa 

vulgaris) grow to 15 feet and produce attractive flowers in the spring (MNLA 

1998). Pagoda dogwoods (Camus altemifolia) are also very attractive and grow 

from 15-20 feet. This type of dogwood will tolerate full sun to full shade and 

produce flowers in May and small purple fruit in the fall. Additionally, the foliage 

turns red in the fall providing a variety of colors throughout the seasons (MNLA 

1998). 

Protection 

Plants with barbs or spines on the branches offer an effective security 

contrQI for property lines and around low windows. For protection from unwanted 

trespassing, barberries (Berberis spp.) are usually the shrub of choice (Houser 

1999). Barberries come in a variety of colors and will generally stay under four 

feet. Several varieties of shrub roses are easy to grow with minimal care and 

produce beautiful blooms throughout the growing season. Arborvitaes (Thuja 

spp.) and junipers (Juniperus) are evergreens that are commonly used 

throughout landscapes for both privacy and protection (MNLA 1998). 

Definition of property lines 

Hedges around property lines are usually kept trimmed under 4 feet as an 

alternative to fencing. Some of the shrub species that adapt well to heavy 
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shearing are the Japanese spreading yew (Taxus cuspidata), the alpine currant 

(Ribes alpinum), cotoneaster (Cotoneaster lucidusJ, and several varieties of 

spirea (Spirea spp.) (MNLA 1998). 

Attracting birds 

According to Marie Dilation from Minneapolis Park and Recreation, one of 

main reasons people continue to keep buckthorn in their yards is to attract birds 

(1999). Landscaping to attract birds and other wildlife can be done without 

sacrificing the diversity of surrounding wild areas. Butterfly bushes (boderia 

davidii), trumpet vines (Campsis radicans) and honeysuckle (Lonicera spp.) 

attract hummingbirds and butterflies during the spring and summer months. 

Winterberries (Llex verticil/ata) develop bright red fruits in late fall that are eaten 

by a variety of birds throughout the winter (MNLA 1998). Pin and chokecherries 

are good native substitutes whose fruits can also be eaten by humans. Appendix 

2 show a variety of plant and they types of birds they will attract. A good-sized, 

well-built birdfeeder will attract the largest variety of birds all year round, and 

there are countless books available containing recommendations on food choice 

and species identification. Keep the feeder clean to avoid the spread of parasites 

and diseases (Dawe 1988). 
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Recommendations for Buckthorn Control In the District 1 Community 

1. Share this information with friends and neighbors. Relatively few people know 
about buckthorn and it's influence on the surrounding ecosystem. 

2. Coordinate volunteers to remove large stands of buckthorn in public areas. 
Each area needs to be evaluated individually in order to determine the best 
removal plan. Marking and removing fruit-bearing trees in the initial stages 
may shorten the overall time spent on the project. 

3. Offer community supported replacement options for buckthorn in landscaping. 
Removal of entire hedgerows is time consuming and expensive, most people 
are resistant to such a project. All of the experts consulted on this paper 
recommend that communities offer replacement options either free or at a 
reduced cost to the homeowner. 

4. Homeowners who cannot or will not remove buckthorn from their yards 
should be encouraged to sheer the trees or bushes 3-4 times a year to 
remove flowers and developing berries from the plants. 
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Appendix 1 

Abies sp. (Fir) 

Blue Jay, Brown Creeper, Chickadee, Cedar Waxwing, Flycatcher, Finch, 
Junco, Kinglet, Mourning Dove, Nuthatch, Robin 

Acer sp. (Maple) 

American Goldfinch, Cedar Waxwing, Finch, Grosbeak, Pine Siskin, Robin, 
Sparrow, Vireo, Warbler 

Alnus italica (Italian Alder) 
American Goldfinch, Chickadee, Finch, Mourning Dove 

Betula nigra (River Birch) 
American Goldfinch, Chickadee, Finch, Mourning Dove 

Carpinus betulus 'Fastiagata' 
Blue Bird, Cedar Waxwing, Mockingbird, Oriole, Robin, Thrush, Titmouse, 

Celtus australis 

Blue Bird, Cedar Waxwing, Mockingbird, Oriole, Robin, Thrush, Titmouse, 
Thrasher, Towhee 

Crataegus sp. (Hawthorne) 
Blue Bird, Blue Jay, Cedar Waxwing, Flicker, Oriole, Phoebe, Pine Siskin, 

Robin, Thrush, Titmouse.Thrasher, Towhee 

Ficus sp. (Fig, fruiting) 
Blue Bird, Flicker, Grosbeak, Oriole, Warbler 

Fraxinus sp. (Ash) 
Blue Jay, Chickadee, Cedar Waxwing, Finch, Grosbeak, Pine Siskin 

Liquidambar styraciflua 
American Goldfinch, Chickadee, Finch, Mourning Dove, Pine Siskin, Sparrow, 

Towhee, Woodpecker 

Malus sp. (Crabapple) 
American Goldfinch, Blue Jay, Cedar Waxwing, Finch, Flicker, Mockingbird, 
Oriole, Robin, Titmouse, 
Towhee, Warbler, Woodpecker 

Quercus sp. (Oak) 

Blue Jay, Flicker, Oriole, Thrasher, Mourning Dove, Nuthatch, Titmouse, 
Towhee, Woodpecker 
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Picea sp. (Spruce) 
American Goldfinch, Chickadee, Cedar Waxwing, Finch, Mourning Dove, Pine 
Siskin, Sparrow, 
Woodpecker 

Pinus sp. (Pine) 
American Goldfinch, Blue Jay, Chickadee, Cedar Waxwing, Finch, Flicker, 
Grosbeak, Junco, Mourning Dove, Nuthatch, Pine Siskin, Sparrow, Titmouse, 
Thrasher, Towhee, Warbler, Woodpecker 

Prunus sp. (Cherry, Plum) 
American Goldfinch, Blue Bird, Blue Jay, Cedar Waxwing, Finch, Flicker, 

Grosbeak, Oriole, Robin, Sparrow, Thrush, Thrasher, Towhee, Vireo, 
Woodpecker 

Prunus caroliniana (Carolina Cherry) 
American Goldfinch, Blue Bird, Blue Jay, Cedar Waxwing, Finch, Flicker, 
Grosbeak, Oriole, Robin, Sparrow, Thrush, Thrasher, Towhee, Vireo, 
Woodpecker 

Prunus lusitanica (Lusitanica Cherry) 
American Goldfinch, Blue Bird, Blue Jay, Cedar Waxwing, Finch, Flicker, 
Grosbeak, Oriole, Robin, Sparrow, Thrush, Thrasher, Towhee, Vireo, Woodpecker 

Rhus lancea (African Sumac) 
Several species Quail, Wren-tit 
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