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1 INTRODUCTION 

1.1 Purpose & Objectives 

This report has been developed to guide policy-makers and practitioners in the Regional 

Municipality of Halton (the Region) in their efforts to restore American chestnut (Castanea 

dentata), a species at risk (Endangered Species Act, 2007). It is intended to provide the research 

necessary to move forward with recovery in the Region and to be a preliminary, high-level 

assessment of recovery potential within the Regional Municipality. Along with analysis of 

planting potential, this report sets out a practical framework for implementing American chestnut 

recovery in an atypical recovery setting - the urban forest. To companion this, recommended 

objectives and strategies are presented as a starting point for the development of an urban 

forestry approach to regional recovery. These recommendations and strategies focus on the 

practical restoration of American chestnut, while recognizing the complex interrelationship 

between humans and the environment in the urban landscape.  

1.2 Context  

By definition, species recovery is the "process by which the decline of an endangered, 

threatened, or extirpated species is arrested or reversed, and threats are removed or reduced to 

improve the likelihood of a species' persistence in the wild" (Endangered Species Act, 2007, s. 

2). Under s. 11 of the Endangered Species Act, 2007, the Minister of Natural Resources is 

directed to "ensure that a strategy is prepared for the recovery of each species that is listed on the 

Species at Risk in Ontario List as an endangered or threatened species". As American chestnut is 

currently listed as an endangered species (Endangered Species Act, 2007), a recovery strategy 

was prepared: the "Recovery Strategy for the American Chestnut in Ontario" (the Strategy). The 

was prepared to advise the Government of Ontario, as well as other applicable parties, on the 

recovery of American chestnut, and presents goals, objectives and approaches for achieving 

species recovery (Boland et al., 2012). However, the identified approaches are generalised to all 

Ontario jurisdictions, making implementation in specific locations difficult without further 

recommendations.  

 

As stated, this report is focused on the recovery of American chestnut within the urban forest of 

the Regional Municipality of Halton. The Region's priorities reflect a dedication to 

environmental protection and stewardship, and the maintenance of ecological integrity (Halton 

Region, 2009). As such, the development of principles and guidelines for species recovery 

initiatives will advance the environmental protection efforts of the Region. A species recovery 

strategy specific to American chestnut will provide an approach that can be used in managing the 

species and, in doing so, facilitate inter-jurisdictional cooperation (between the municipalities 

which make up the Region) to achieve regional objectives.  

 

The strategic approach to species recovery described in this report recognizes the importance of 

an interdisciplinary, inclusive approach to management, and therefore, integrates the socio-
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FIGURE 1   Original North American distribution of C. 

dentata. 

 

cultural, economic, political, legal and biophysical dimensions necessary for successful 

implementation in practice. However, due to time constraints and logistical issues regarding "on 

the ground" verification of data, this report does not address specific field verified planting 

locations, and as such, further application of the information presented in this report will be 

necessary.  

2 BACKGROUND  

This section aims to provide a contextual overview of American chestnut, including a historical 

account of the species and a detailed species description, as well as a review of the threats to the 

species long-term stability and the progress-to-date towards overcoming these threats.  

2.1 American Chestnut: A Species in Crisis 

Once a prolific hardwood species, American chestnut dominated the North American landscape, 

amounting to over 200 million hectares of chestnut-dominated forests (Brewer, 1995; 

MacDonald, 1978) (Fig. 1). It's abundance lead it to be revered as one of the most ecologically 

and economically valuable trees of its time (Fei et al., 2012; Paillet, 2002). In fact, it was 

historically nicknamed "the redwood of the 

Eastern forest" (The American Chestnut 

Foundation [TACF], 2011).  

 

Since its time of prosperity, American 

chestnut has been decimated, persisting only 

in small pockets untouched by the chestnut's 

greatest adversary - the chestnut blight. 

Chestnut blight (Cryphonectria parasitica) is 

a non-native fungal pathogen that was 

introduced into North America from Asia in 

the early 20th century (Hepting, 1974). As a 

result of the blight, American  chestnut is 

now functionally extinct in its native habitat 

(Jacobs, 2007). 

 

The loss of such an ecologically prominent, 

culturally significant and economically 

valuable species is felt throughout the 

American chestnut's native range, including 

Southern Ontario (Diskin et al., 2006; 

Tindall et al., 2004). Recent surveys of 

distribution put population size in Southern 

Ontario at around 600 individuals, including 
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both mature and mature specimens (Tindall et al., 2004) (Fig. 2). In the Region, individuals 

continue to persist via root-collar sprouting, but these isolated individuals have little to no 

potential for full revival. Rather, they will be forced into extinction if significant recovery actions 

are not taken.  

 

 
FIGURE 2   Distribution of C. dentata in Southern Ontario, as recorded by the Ontario Natural Heritage 

Information Centre as of February 29, 2012 (Ministry of Natural Resources, 2012). 

2.2 Species Description 

As one of 14 species of trees and shrubs in the Castanea genus, American chestnut is the only 

chestnut species native to Canada (Boland et al., 2012). The genus Castanea belongs to the 

Fagaceae, or beech, family (Boland et al., 2012). This family encompasses both coniferous and 

deciduous species characterized by alternate, simple leaves, unisexual flowers and cupule fruit 

lacking endosperm (Manos et al., 2001). 

2.2.1 Biological Characteristics 

American chestnut is a monoecious, long-lived deciduous tree. Its rapid growth rate allows the 

species to reach heights up to 35m and spreads of 30m (Fei et al., 2012). Its single-stem, rounded 

formation is supported by a trunk that can reach up to 1.5 m in diameter (Fei et al., 2012). 

Morphologically, C. dentata displays (a) smooth, flat-ridged dark brown/olive bark, (b) yellow-

green alternate, simple toothed leaves with parallel veins and tapered ends, (c) white, catkin male 

flowers, and small clustered female flowers at the base of the catkins, and (d) 1 to 3 brown nuts 

enclosed in a green, spiny bur (Fig. 3) (Boland et al., 2012; Diskin et al., 2006) 
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FIGURE 3   Images of C. dentata morphological characteristics.  

 

In terms of development, flowers are relatively late blooming (late spring/early summer), with 

fruit maturing by mid-autumn (SRP, Fei et al., 2012). As a self-incompatible angiosperm, 

fertilization occurs via insect pollination or wind dispersal (Boland et al., 2012). Table 1 presents 

a summary of American chestnut's most significant biological traits.  

 

TABLE 1   General biological traits of C. dentata 

Max  

height (m) 

Max  

spread (m) Shape/form 

Flower 

Seasonality 

Nut size 

(cm) 

Nut/ 

burr 

Nut 

Seasonality 

Foliage 

Density 

30-35 20-30 Single-stem, 

Rounded 

Late Spring-

Summer 

1.8-2.5 1-3 Autumn High 

 

2.2.2 Habitat Requirements 

Although American chestnut can survive in a variety of habitats, it is most successful on moist, 

well-drained, acidic, sand or gravel soils. More specifically, the species does well in regions with 

deep soils of pH ranging from 4.5 - 6.5, and sand content percentages of 50 - 90 (Pennsylvania 
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Chapter of TACF [PCTACF], 2006). Productivity can be severely limited in alkaline 

environments with lime based soils. Soils with heavy clay content are not supportive of growth. 

Soil depth should be a minimum of 20 inches to accommodate root growth (Boland et al., 2012). 

C. dentata is shade-tolerant, but full to partial sun exposure is best for initial growth, as well as 

health and seed production (PCTACF, 2006; Wang et al., 2006). As a Carolinian species, 

American chestnut occurs naturally below the 43rd parallel in Canada; American chestnut 

requires specific climatic conditions to thrive, including annual precipitation rates of 760 - 

970mm , temperature ranges of -29 to 41 degrees Celsius, and a minimum of 150 frost free days 

per annum (Boland et al., 2012).  

 

In natural forest settings, American chestnut is often associated with oak [White Oak (Quercus 

alba) and Red Oak (Q. rubra)] and maple [Red Maple (Acer rubrum) and Sugar Maple (A. 

saccharum)] species (Brewer, 1995). Notably, the Recovery Strategy for American Chestnut in 

Ontario 2012 states that "a large portion of the remaining Carolinian woodlands [in Southern 

Ontario] provide suitable habitat" for American chestnut, confirming habitat potential in Ontario 

(Boland et al., 2012). 

 

TABLE 2   General abiotic and biotic traits associated with C. dentata 

Light 

Hardiness 

zone 

Temperature 

(degree C) 

Soil 

Moisture 

Soil 

pH Soil type 

Tolerance 

(salt, drought) 

Associated 

species 

Shade 

intolerant 

5a to 8a -29 to 41 Fresh 4.5- 

6.5 

Sandy-

loam 

Low, medium Qw, Qr, As, 

Ar 

*Adapted from Fei et al., 2012. 

2.3 Threats to Recovery  

While there are many factors which limit C. dentata's ability to recover, such as seed predation, 

geographic isolation, insect infestation and irresponsible land development, the most significant 

threat to recovery is clear: chestnut blight.  

2.3.1 Chestnut Blight 

Chestnut blight has ravaged American chestnut populations, leaving utter devastation in its wake. 

The disease is caused by the non-native fungal pathogen Cryphonectria parasitica. It was 

introduced into North America from Asia in the early 20th century, and reached Southern 

Ontario by the early 1920's  (Hepting, 1974; Milgroom & Cortesi, 2004). In a period of ten years, 

the blight had infected all but a few American chestnut trees (Griffin, 2000). Currently, few 

suppressed, but surviving C. dentata specimens persist due to American chestnut's strong 

regenerative capacity (Ministry of Natural Resources, 2012; Tillman et al., 2004).   

 

Symptoms of chestnut blight include: bark cankers, wilting of distal foliage, and formation of 

epicormic shoots below cankers (Anagnostakis, 1987; Fulbright et al.¸1982). These symptoms 
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FIGURE 4   A representative sunken, 

orange canker. 
 

are caused by the fungus' asexual and sexual spores, 

termed conidia and ascospores respectively (Huckabee-

Smith, 2012). Spores infect trees by targeting their above-

ground woody tissue at wounds or branch scars, creating 

girdling cankers (Anagnostakis, 1987, Boland et al., 

2012). Cankers are orange in colour, and can be swollen 

or sunken (Fulbright et al.¸1982) (Fig. 4). Girdling kills 

the tissues above the affected area by preventing vascular 

flow between the roots and the crown. In effect, the blight 

starves the tree of nutrients necessary for survival. This 

eventually kills all above-ground components, and, if 

strong enough, the tree survives via stump sprouting 

(Anagnostakis, 1987).  

 

Unfortunately, C. parasitica is able to persist in the 

environment after its infected host perishes. Conidia, C. 

parasitica's wet spores, are dispersed by rain, insects, 

birds and mammals, and can survive freezing, drying and flooding (Heald & Gardner, 1914). 

Ascospores, dry spores, are released during periods of rain and wind dispersed. These spores are 

present in the drip zone of infected trees, and remain viable in the soil for months after tree death 

(Heald & Gardner, 1914). The blight is also able to survive on American chestnut stump sprouts, 

as well as on common Carolinian species which act as alternative hosts (Boland et al., 2012). 

These hosts include dominant species such as White Oak, Red Oak, Red Maple, Staghorn 

Sumac, Shagbark Hickory and Bur Oak (Mooij, 1997).   

2.4 Decades of Progress: Potential Solutions 

In a state of near-extinction, researchers and advocates alike began the upward battle of bringing 

American chestnut back from the brink. The devastation is, at its core, caused by chestnut blight. 

Other issues, such as loss of individuals, are lesser issues that can be overcome by utilizing good 

forest practices and promoting environmental stewardship. Thus, until blight can be controlled, 

the fate of the species lies in our ability to develop a blight resistant, locally adapted American 

chestnut genotype. Along with academic institutions, agencies such as the Canadian Chestnut 

Council (CCC) and the American Chestnut Foundation (TACF) have been the leaders in the 

pursuit of recovery. This section explores the progress towards the most promising solutions.  

2.4.1 Hybridization 

Considerable progress has made towards breeding resistant American chestnut trees through 

interspecific hybridization with Chinese chestnut, C. mollissima (TACF, 2011). Chinese chestnut 

has high natural resistance to the chestnut blight. Thus, when the two species are crossed, the 

blight resistance characteristic of C. mollissima is introduced into American chestnut (Diskin et 

al., 2006). After the initial cross, American chestnut characteristics are recovered through a 
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series of backcrosses that eliminate Chinese chestnut alleles by approximately one half each 

generation (Diskin et al., 2006).  

 

Spearheaded by the TACF, the hybridization process involves recurrent back-crossing and 

selection of resistant individuals (TACF, 2011). The resistance of each hybrid generation is 

tested by inoculating individuals with the C. parasitica pathogen. After each inoculation, the 

individuals which demonstrate the highest quantifiable visual resistance to the blight are selected 

and utilized in the next backcross (Huckabee-Smith, 2012; TACF, 2011). With each subsequent 

cross, the characteristics of American chestnut are regained (Diskin et al., 2006). The final cross 

represents a hybrid with blight resistance that approaches the magnitude of the parent Chinese 

chestnut (Fig. 5). 

 

Progeny from this program will be 15/16ths American chestnut origin (Huckabee-Smith, 2012; 

TACF, 2011). Significantly, the final cross has been found to display, for the most part, 

morphological characteristics and ecological behaviours of the American chestnut; this 

backcrossed hybrid was not found to be significantly different from American chestnut (Diskin 

et al., 2006). Additive trait inheritance is anticipated to continue to increase with each successive 

generation (Diskin et al., 2006).   

 

The CCC joined forces with TACF to initiate a breeding program which combines resistant 

backcrossed individuals from TACF with American chestnut trees that are of Canadian origin 

and are adapted to southern Ontario's environmental conditions (Boland et al., 2012). These 

breeding programs are ongoing, and hybrids are expected to be available for planting as early as 

2015 (Boland et al.¸ 2012; TACF, 2011).  
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FIGURE 5   The American Chestnut Foundation Backcross Breeding Process (TACF, 2011).  

 

 

 

 

2.4.2 Hypovirulence 

Hypovirulence is a phenomenon in which chestnut blight virulence is reduced (Milgroom & 

Cortesi, 2004). Essentially, hypovirulence limits C. parasitica's ability to inflict disease on 

American chestnut due to the presence of a fungal virus (Boland et al., 2012). Hypovirulence in 

no way prevents or eliminates infection, it simply lessens damage caused by the blight, allowing 

infected trees to fight back. This results in the formation of heavily callused, self-healing, 

superficial cankers (Fig. 6) .  
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FIGURE 6   An example of a 

superficial canker formed on a 

hypovirulent specimen.  
 

Hypovirulent cankers have been observed in chestnut species 

in North America and Europe. Isolates of fungal viruses from 

these cankers have been recovered and can be transmitted to 

infected chestnut individuals. In Europe, natural and assisted 

transmission of hypovirulence through inoculation have 

significantly contributed to the regeneration of chestnut 

populations (Milgroom & Cortesi, 2004).  

In North America, research into using hypovirulence as a 

biological control is ongoing and still very experimental 

(Boland et al., 2012). While short-term, statistical differences 

in response between treated and untreated cankers have been 

observed, long-term results have not substantiated these results 

(Milgroom and Cortesi 2004). As such, this avenue for 

recovery is not recommended as an implementable strategy in 

the Region, particularly given the limited abundance of 

surviving specimens in the Region.  

2.5 Why Contribute to American Chestnut Recovery? 

In the context of the "big-picture" contributions, species recovery will contribute to conservation 

objectives by safeguarding biodiversity, ensuring its valuable goods and services are sustained in 

the future. By association, recovering American chestnut offers a way to halt, and potentially 

reverse, further degradation while contributing to societal well-being.  

 

From a more strategic perspective, the recovery of American chestnut  will contribute to various 

municipal and regional objectives, such as canopy targets and preserving natural heritage (Halton 

Region, 2012a; Halton Region, 2009). This fact gives recovery substantial clout, increasing its 

functionality and viability within the Region. Furthermore, American chestnut has specific 

ecological, social and economic value. The following sub-sections identify the significance of 

American chestnut in the context of these three dimensions.    

2.5.1 Ecological Significance  

Today, C. dentata is relatively insignificant ecologically; the species has been replaced by oaks 

throughout most of its native range and is no longer present in sufficient numbers to allow for 

meaningful impact. However, if recovered to sufficient population sizes, American chestnut has 

the potential to regain its former ecological niche throughout North America (Hill, 1994; Paillet, 

1982).  

 

Historically, the American chestnut had direct and indirect impacts on wildlife. For instance, 

American chestnut fruit provided a highly nutritional food source for various species, including 

many birds, mammals, and insects (Hill, 1994; Opler, 1979; Rieske, 2007). American chestnut 
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has also been found to indirectly influence invertebrates, fungi, bacteria and viruses. In 

headwater streams and watersheds, these organisms have been adversely effected by the decline 

of American chestnut, experiencing changes on a population, community and ecosystem level 

(Smock & MacGregor, 1988). Chestnut leaf-litter also effects consumption rates, growth rates 

and fecundity of macro-invertebrates (Smock & MacGregor, 1988).  

 

Not only is American chestnut capable of providing valuable ecosystem goods and services to 

humans and wildlife, it also increases ecosystem resiliency. In general terms, broadening 

diversity increases resiliency to pest and diseases (Santamour, 2002). In addition, American 

chestnut's tolerance to Carolinian climatic conditions increases its resistance to climate change - 

particularly in southern Ontario. 

2.5.2 Social Value 

Trees, in general, have great social significance. They provide not only public health and 

psychological benefits, but also have the ability to improve community continuity and heighten 

sense of place (Bolund & Hunhammar, 1999; Dwyer et al., 1992; Simons & Johnson, 2008). 

They also help to facilitate active recreational activities within communities by providing natural 

forested area or green-space (Tyrvainen et al., 2005).  

 

In regards to American chestnut specifically, the strong human ties to the species have been 

engrained in its historical background, providing natural and cultural heritage value. In addition, 

the recovery of American chestnut will provide a unique opportunity to facilitate public 

engagement and education; essentially, it could contribute to heightened 'place awareness' 

amongst the Region's residents. Thus, the relevance of recovery is ensured, leading to a 

constituency of informed, effective community stewards - be it residents, visitors, or stakeholder 

agencies.  

2.5.3 Economic Potential  

Historically, American chestnut has been vital to the livelihoods of urban and rural communities 

alike (Paillet, 2002). The species allows a great diversity of products - both timber and non-

timber - to be derived and, therefore, produced for market consumption. American chestnut 

produces quality, straight grained, durable lumber with high rot resistance. The uses for this 

wood are vast; it was often used for the creation specialized products such as fine furniture and 

musical instruments, as well as for pulp, and plywood (Paillet, 2002). As such, if recovered, 

American chestnut has the potential to be an extremely valuable resource in the long-term 

(Detwiler, 1912).  

 

Non-timber products that were derived from C. dentata included: tannins, natural health 

remedies, and food products (Boland et al., 2012). As a  prolific barer of nuts, potential of nut 

production for consumption is immense. Additionally, the use of naturopathic medicine is 

growing in popularity in Ontario/Canada, opening an opportunity for the production of 
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traditional health products from chestnut leaves and bark. This alternative product potential 

would diversify American chestnut use and allow producers to gain access to niche markets.  

3 POTENTIAL FOR CHESTNUT RECOVERY IN HALTON REGION 
3.1 The Recovery Area 

3.2 Recovery Determinants 

3.3 Overall Potential 

3.3.1 Limiting Factors 

4 URBAN FORESTRY 

This section provides an overview of the concepts that form the foundation of the discipline 

guiding urban forest management: urban forestry. 

4.1 General Concepts 

By definition, urban forestry is the "sustained planning, planting, protection, maintenance, and 

care of trees, forests, green-space and related resources in and around cities and communities for 

economic, environmental, social, and public health benefits for people" (Deneke, 1993). The 

urban forest, therefore, is in its simplest sense, a collection of trees within a city (Ordóñez et al., 

2010). The value urban forests provide in an anthropogenic and ecological sense is immense. 

These values will be explored in the following section, but in short, urban forests make urban 

environments more livable.  

 

Urban forests are governed by urban forest management plans. These plans guide all aspects of 

management including, planning and implementation (Wiseman et al., 2012). In order to do so, 

sustainable urban forest plan's recognize and account for the interrelationships between urban 

forest structure, function, value and management (Wiseman et al., 2012). These components are 

highly dependent on community factors, such as vision, demographics, site conditions etc 

(Wiseman et al., 2012). As such, urban forest management is complex and must be explored in 

the context of its application/implementation area.  

4.2 Guiding Principles 

The guiding principles of urban forestry form the foundation of urban forest management in 

practice, directing decisions in the planning and implementation process. These principles are 

largely dependent on community vision for the urban forest, and, as such are inconsistent across 

jurisdictions. Principles can be broad or specific, and range from maximizing biodiversity (City 

of Guelph, 2012) to utilizing best-practices (City of Edmonton, 2012). However, themes such as 

promoting a healthy, sustainable urban forest, engaging the public in urban forest management, 
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and managing with an adaptive management imperative, are central to many urban forest 

management plans across Canada.  

 

Oakville and Burlington both employ comprehensive Urban Forest Management Plans. The 

combined vision of these urban forest management plans is to maintain a healthy, diverse urban 

forest that contributes valued environmental, social and economic benefits to residents (City of 

Burlington, 2010; Urban Forest Innovations Inc. & Kenny, 2008). While the principles identified 

in each plan are different, common elements allow for the support of this collective vision. As 

the Towns of Milton and Halton Hills are void of urban forest management plans, the following 

represents the guiding principles present within the Region: 

 

GUIDING PRINCIPLE 1 

Protect and enhance the health, diversity and long-term sustainability of the urban 

forest. 

GUIDING PRINCIPLE 2 

Recognize that the urban forest represents a major component of green infrastructure, 

and, as such, has tremendous economic, environmental and social value. 

GUIDING PRINCIPLE 3 

Involve the Region, its residents and other stakeholders in managing the urban forest. 

GUIDING PRINCIPLE 4 

An adaptive management approach is imperative to managing the urban forest with 

uncertainties in the urban landscape. 

 

These principles guide the development of urban forest management plan's, directing specific 

strategies and actions in the Region. 

4.3 Urban Forestry in Practice 

4.3.1 Value and Benefits of the Urban Forest 

Due to its prominence in the urban landscape, the urban forest in all its forms - be it street trees, 

or parkland - has the ability to contribute significantly to society (Tyrvainen et al., 2005). 

Contributions can tangible or intangible, including a wide range of functional benefits such as 

green infrastructure benefits, public health benefits, economic benefits, social benefits, and 

ecological benefits (Tyrvainen et al., 2005; Alliance for Community Trees, 2011). Avenues for 

contribution are vast, and as such, have been summarized in Table 4.  
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TABLE 4   Beneficial functions of urban trees 

Function Associated Benefits 

Pedestrian Security Strengthening of the physical and perceived separation between vehicular and pedestrian 

walk-ways (Simons & Johnson, 2008), as well as road and traffic benefits from traffic 

calming and accident reduction and reducing road maintenance costs due to shade (Alliance 

for Community Trees, 2011).  

Noise & Smell 

Abatement 

Deflection, reflection, refraction and absorption of traffic or other high frequency noise 

(Bolund & Hunhammar, 1999; Simons & Johnson, 2008), and smell 

improvements/buffering (Dwyer et al., 1992) 

Air pollution control 

& Carbon 

Sequestration 

Air pollution reduction, carbon sequestration, and reduction of ozone emissions from 

vehicles by shading cars and parking lots (Nowak et al., 2002; Tyrvainen et al., 2005; 

Brack, 2002). 

Glare & Reflection 

Control 

Interception of light from natural and human-produced sources (Simons & Johnson, 

2008). 

Wind Control Obstruction and deflection of wind (Cushing, 2009; Simons & Johnson, 2008). 

Aesthetics 

Enhancements 

Enhancement of architectural design through repetition of building scale, colours, and 

shapes, softening harsh lines, emphasize locations, entrances or intersections ((Simons & 

Johnson, 2008). Provide screening/buffering by blocking objectionable objects, activities 

or views to provide privacy (Tyrvainen et al., 2005). 

Water quality 

improvement 

Reduction of storm-water run-off by foliage, stem and root interception of rain, and 

increased water storage capacity of soil through evapotranspiration (Tyrvainen et al., 

2005; Xiao and McPherson, 2003) 

Energy Conservation Building cooling from shade, heating savings due to windbreak, and reduction of 

overheating in urban areas (McPherson & Rowntree, 1993; Nowak  et al., 2002; 

Simpson, 1998; Tyrvainen et al., 2005; Yang et al., 2005). 

Wildlife and 

Biodiversity 

Provide habitat for wildlife, increase urban biodiversity, regulate microclimates and 

contribute to local scale climates (Alvery, 2006; Bolund & Hunhammar, 1999; Oke et al., 

1989; Tyrvainen et al., 2005), while providing indicators of local environmental health 

(Alliance for Community Trees, 2011).  

Soil Quality 

Improvement 

Prevention and reduction of soil erosion (Cushing, 2009) 

Public Health 

Benefits 

Reduction in asthma and obesity rates, UV protection from shade, and improved 

physiological and mental health (reduced stress and anxiety) (Dwyer et al., 1992; 

Tyrvainen et al., 2005; Dwyer et al., 1992).  

Economic 

Contributions 

Urban forestry supports local jobs through distributing, installing and maintaining trees, as 

well as increases property value (Anderson & Cordell, 1988; Alliance for Community Trees, 
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2011). 

Social benefits Provide a recreational resource, provide avenues for environmental education and improve 

of home and work environments, as well as add cultural and heritage value (Tyrvainen et al., 

2005). Also create unification and connectivity of divergent community segments and 

heighten sense of community (Bolund & Hunhammar, 1999; Dwyer et al., 1992; Simons & 

Johnson, 2008).  

4.3.2 Costs Associated with the Urban Forest 

While the benefits of the urban forest are vast, it is important to recognize that these benefits 

come at a cost. Costs are, for the most part, monetary, but can take additional forms. In terms of 

investments, continual resources are required for management activities over the forest's lifetime. 

For each tree in the urban forest, there are associated planting, pruning, pest management, 

irrigation, litter clean-up, and tree-removal costs (Nowak et al., 2002). The magnitude of these 

costs are generally dependent on species specific characteristics (e.g. tree size, tolerance levels 

etc.) and labour rates (Begin, 2004). There are also indirect costs involved in management 

administration, fire prevention, infrastructural repairs and liability claims (Begin, 2004). 

Although not monetary, environmental degradation and adverse effects to public health incurred 

by maintenance related emissions and release of allergens need also be acknowledged (Begin, 

2004; Nowak et al., 2002).  

4.3.3 Limitations 

Although the potential value of urban forestry is high, there are various factors that limit the 

successful longevity of urban forests. These limitations are centered around two broad concepts: 

inadequate space and harsh growing conditions. 

 

Many communities are severely limited in the availability of plantable space; space availability 

is restricted by small tree lawns, existing infrastructure, or simply lack of green-space 

(Glickman, 1999). As healthy trees depend on adequate root systems with room to grow, their 

ability to survive in space constrained areas is severely limited. This is a particular issue for large 

trees, like American chestnut, which have expansive root systems and branching patterns. As a 

result, accommodating urban trees can be a complicated challenge (Geiger et al., 2004).  

 

Unfortunately, much of this limited plantable space possesses conditions which are not 

conducive to growing trees. The harshness of growing sites is dependent on environmental 

constraints, which differ on the basis of planting site. Planting sites can be generally categorized 

in two groups: street and park (McGauley, 2000).  Typically, streets maximize site harshness; 

high levels of pollution and salt, along with fluctuating ambient temperatures, restricted growing 

space, and a high instance of mechanical damage, increase tree stress levels (Cushing, 2009). In 

contrast, parks - which  include active and passive parks, pathways, natural areas, and woodlands 

- have moderate to low stress levels, increasing the diversity of potential plantable trees 

(Cushing, 2009; McGauley, 2000).  
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5 AN URBAN FORESTRY RECOVERY FRAMEWORK  

5.1 American Chestnut: A Viable Species in the Urban Forest? 

5.2 Strategic Recovery Design 

5.3 Regional Objectives and Strategies 

In line with the Regional urban forestry principles, and American Chestnut Strategy principles, 

the following objectives and accompanying strategies are suggested as a guide to ensure 

sustainable American chestnut recovery in urban forest in the long term. The strategies have 

been assigned both a timeframe (short-term, medium-term or long-term, as well as a relative 

priority with respect to recovery (critical, necessary, beneficial). 

 

This is just to give you an idea of what it will look like (this is not complete yet). 

 

OBJECTIVE 1: Effectively manage American chestnut, ensuring its health and long-term 

sustainability in the urban forest 

 

SHORT-TERM 

Strategy 1.1: Develop and implement American chestnut planting programs that will 

contribute to canopy coverage goals through partnerships, residential action, naturalization 

and additional landscape tree plantings.  

Strategy 1.2: Follow existing regional and municipal best management practices for 

establishing trees and work to enhance design specifications specifically for American 

chestnut  

Strategy 1.3: Identify the regional resources required to implement this recovery strategy, 

and maintain operations in the long-term 

Strategy 1.4: Promote protection of both planted trees and existing chestnut  to land 

management authorities, private landowners and recovery teams 

Strategy 1.5: Ensure that policies and practices are employed to protect chestnut trees, in 

order to lessen mortality rates (UFMP oak) 

Strategy 1.6: Employ precautions to prevent the further spread of chestnut blight within the 

Region. 

 

MEDIUM-TERM 

  Strategy 1.7: Research best management practices for tree protection on private lands and 

 develop guidelines and public education materials 

 

LONG-TERM 

Strategy 1.8: Determine specific planting sites for American chestnut by actively completing 

above and below-ground site analysis, and assessments on tree management after planting.  
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6 CONCLUSIONS: ADDRESSING UNCERTAINTY 
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8 GLOSSARY OF TERMS 
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APPENDIX I: REPORT METHODOLOGY 
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APPENDIX II: LAND-USE DESIGNATIONS, BY MUNICIPALITY 
 

TABLE 1   Burlington Land-Use Designation 

Land-Use  Definition 

Agricultural  

Commercial  

Employment  

Industrial  

Open Space  

Public Use  

Residential High 

Density 

 

Residential Medium 

Density 

 

Residential Low 

Density 

 

Parkway Belt  

Woodlots  

 

 

TABLE 2   Oakville Land-Use Designation 

Land-Use  Definition 

Agricultural  

Commercial  
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Employment  

Industrial  

Open Space  

Public Use  

Residential High 

Density 

 

Residential Medium 

Density 

 

Residential Low 

Density 

 

Parkway Belt  

Woodlots  

 

 

 

 


