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ABSTRACT 

This study examined the intensity of browsing by white-tailed deer (Odocoileus 
virginianus) on tree seedling growth in wildlife management unit (WMU) 83B. The 
study was conducted in an island ecosystem that has regular browsing with a large 
white-tailed deer population. I used exclusion plots to compare the percent browse and 
tree seedling height between open and fenced plots located in an open area plantation 
and a bush area plantation with partial shade. One plot from each area had a constructed 
electrical fence to control and measure the intensity of the deer browsing on the plots. 
Species used for observation were the following: Pinus strobus (eastern white pine) and 
Acer freemanii (autumn blaze maple). Observations of regenerating species in the plots 
allowed for examining deer browsing intensity and seedling growth effected by white-
tailed deer in an island ecosystem. Fenced plots experienced no disruptions to growth 
and non-fenced plots showed immediate effects to growth due to high densities of 
white-tailed deer. Deciduous seedlings were browsed more than coniferous seedlings, 
although autumn blaze maples showed resilience to browsing. My results suggest that 
exclusion fencing similar to that used here can be an effective means of preventing deer 
browse and may be useful in areas where intensive deer browsing otherwise greatly 
impedes seedling growth.  

 

Keywords: white-tailed deer (Odocoileus virginianus), island populations, island 
ecosystems, browsing, forest regeneration, browse intensity, tree growth, exclusion 
fencing. 
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INTRODUCTION 

 High densities of large herbivores may significantly impact forest composition and 

regeneration through intensive browsing of palatable tree species (Borowski et al. 2021). 

Browsing is a common interaction that occurs among forest species and herbivores, which can be 

defined as consuming parts of woody plants including buds, twigs, and leaves (Russell 2020). 

Impacts of large herbivore browsing are variable and may include reduced understory species 

richness, reduced seedling growth, and forest regeneration failure (Akash et al. 2022). Thus, the 

success of forest regeneration is often linked to browsing pressure from large herbivores such as 

white-tailed deer (Odocoileus virginianus). 

 White-tailed deer is a large mammal widely distributed in North America and occurs in 

the southern parts of most provinces in Canada (OMNR 2024). The preferred habitat of white-

tailed deer is a mixture of open fields and woodlands. White-tailed deer preferentially feed on 

young shoots of deciduous trees and shrubs (Jackson & Finley 2021; Akashi et al. 2022). 

Preferred browse species include maple (Acer) and Oak (Quercus), although coniferous species 

such as cedar (Thuja) and pine (Pinus) may be consumed when preferred food sources are 

unavailable (Russell 2020).  

 Previous studies have demonstrated that forests are often unable to regenerate naturally in 

areas of high deer density due to severe browsing of young tree seedlings (Matonis et al. 2011). 

Food resources can decline over time as regeneration is browsed by white-tailed deer, limiting 

new growth. Previous studies with an overabundance of deer demonstrate damaged forest 

ecosystems due to browsing (Horvath et al. 2011). Regeneration is very limited or non-existent 

due to deer browsing on seedlings before they are replaced in the ecosystem. High deer density 
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areas will experience more browsing on understory growth as seedlings serve as accessible food 

resources (Gill 2001).  

 Given the negative effects of deer browsing on regeneration, numerous studies have 

explored various approaches that could be used to mitigate browsing damage on tree seedlings. 

For example, a study based on Stewart Island, New Zealand compared seedling growth with deer 

enclosures and without (Stewart & Burrows 1989). In the absence of white-tailed deer in the 

study, hardwood trees and shrubs preferred by deer were more abundant. Treatment areas that 

were conducted in browse areas had fewer saplings and limited success in sapling recruitment. 

Similarly, a study based on Anticosti Island, Quebec, found that browsing by a high-density 

white-tailed deer population reduced regeneration of preferred tree species (Casabon & Pothier 

2008). The project compared unfenced and fenced plots to protect select vegetation which 

resulted in a significant reduction in overall vegetation cover of preferred species in unfenced 

areas. 

 Physical barriers are an effective way to exclude deer from reaching new growth. Control 

factors such as fencing can be used to deter deer from entering tree plots (Stange 2008). Other 

methods of exclusion may include individual plant barriers, repellents, population control, use of 

interceptor food plots, and planting of deer-resistant tree species. Deer-resistant trees are known 

as species that deter deer from browsing or an undesirable species (BGN 2023). Qualities of trees 

that decrease deer interactions can include unappealing foliage texture, bitter taste, strong scents, 

and thorns. The ability to resist deer browsing is dependent on a variety of factors such as the 

local environment, population, and quantity of alternative food sources (Stange 2008).  

The objective of this thesis was to compare the effects of white-tailed deer (Odocoileus 

virginianus) browsing on the height growth of tree seedlings that are controlled using fences 
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compared to non-controlled areas. I predicted that 1) seedlings in nonfenced plots will be more 

browsed, leading to reduced height growth compared to seedlings within exclusion fencing, and 

2) deciduous species will experience more browsing than coniferous species, and 3) seedlings in 

bush areas will be more intensively browsed than seedlings in open areas.  
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 LITERATURE REVIEW 

Ecology of White-tailed Deer 

The range of white-tailed deer is exceptionally large in Ontario, including all parts of the 

province except for the very northernmost regions. Ecosystem conditions vary across the range, 

from agricultural regions of southern Ontario to the boreal forest of northern Ontario (OMNR 

2024a). The estimated number of white-tailed deer in Ontario is approximately 400 000 (Harris 

2019), with the highest densities occurring in the southernmost areas, including Cervid 

Ecological Zones E1, E2, and E3 (Figure 1) (OMNR 2024a). White-tailed deer typically inhabit 

open woodlands, forested areas, farmland, and suburban regions. Cover is essential for deer 

survival as it provides protection from predators and allows access to food in its local 

environment (Voigt et al. 1997). However, the habitat must contain adequate food resources, 

such as herbaceous plants and trees, to support energy consumption.  

Year-round browsing is conducted by white-tailed deer, which is a main source of nutrients 

in their diet (Jackson & Finley 2021). Herbaceous plant availability is associated with increased 

feeding opportunities, and deciduous tree species are preferred because they allow for higher 

energy consumption. Seasonal differences in diet may include the switch to coniferous foliage 

browse throughout the winter when hardwood browse is less available (Crawford 1982). In the 

southern forest region, common browse species are Acer, Pinus, Quercus, Thuja, Betula, and 

Tsuga (Russell 2020). Other associates in southern Ontario forests that would be considered for 

browse include Fagus, Ostrya, Tilia, Prunus, Populus, and Juglans (Elliot 1998).  
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Figure 1. Cervid Ecological Zones. Source: OMNR (2024a) 

 

White-tailed Deer Effects on Forest Regeneration  

White-tailed deer populations pose a threat to the regeneration of northern hemisphere 

forests (Boroski et al. 2021), as a high deer population can potentially consume more food than 

the amount that can grow each year (Voigt et al. 1997). Intense browsing in areas of high deer 

density can lead to a phenomenon known as ‘over browsing', in which the growth and survival of 

young seedlings are severely reduced (Kushneryk 2022). Evidence of an over-browsed region 

can be determined from missing young trees and buds from vegetation in reach of deer. The 
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vulnerability of trees to browsing is greatest at seedling and sapling stages and declines with time 

as the terminal leader of a tree becomes out of reach from deer (Patton et al. 2018).  

Currently, in the northern hemisphere deer populations have been increasing (Boroski et al. 

2021). A consequence of this increase is greater browsing pressure on saplings and limited 

regeneration in some areas. Research has shown the highest intensity of browsing in saplings 

occurred in areas with the highest deer density (Borowski et al. 2021). When large populations of 

deer occur in an isolated area such as an island, expansion of their range for foraging cannot be 

achieved. Therefore, deer will continue browsing available understory growth species as their 

food resource, leading to a lack of tree seedlings and understory growth (Côté et al. 2004).  

Island populations of white-tailed deer are prone to high deer densities, which currently 

occur in the study area (WMU 83B). The large population impacts plant species, altering species 

composition, and reducing tree regeneration due to intensive browsing (Arcese & Martin 2020; 

Tesoriero et al. 2007). The geographic location and absence of predators contribute to this high 

deer population (McShea 2012). As deer reach carrying capacity, plant communities struggle 

with browsing pressure, necessitating human intervention like hunting regulations or predator 

reintroduction.  

Browse Management 

Due to the negative effect of deer browsing, considerable amounts of funding have been 

dedicated to reducing deer impacts on forestry and agricultural crop species (Borowski et al. 

2021). Control factors can be used to reduce deer browsing such as cages and fences (Crouch 

1976). Methods of excluding deer are in place to reduce deer damage to a specific area but 

require maintenance and correct installation. Areas experiencing high deer browse may benefit 
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from deer exclusion. The most effective way to prevent deer from browsing is a physical 

exclusion barrier (MDNR 2023). Nonelectric or electric fencing can be placed around the 

perimeter of the plants or trees to exclude deer from entering. Mesh netting is another technique 

used to exclude deer from entering a controlled area. Lastly, an individual plant caging can 

enclose a species to eliminate browsing. The most effective prevention from deer browsing is 

fencing which is the most reliable and cost-effective strategy that only requires some 

maintenance (MDNR 2023). Effective deer exclusion fences facilitate regeneration, protecting 

seedlings from browsing (WRC 2024). Seedlings should be protected until they surpass typical 

deer browse heights of two to three meters (Russell 2020). 

Tolerance is a characteristic found in some trees, defined as the ability of trees to maintain 

growth even when under stress (Zeide 1985). Using tolerant or resistant species can allow for 

regeneration success and higher survival rates. Table 1 outlines the species characteristics 

relevant to white-tailed deer browsing on trees used in the study including eastern white pine and 

autumn blaze maple. 
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Table 1. Species Characteristics 

Species Characteristics 
Family: Aceraceae 
Genus: Acer 
Species: A.freemanii 

• Function as a primary food source for white-tailed 
deer 

• Deer resistant and can continue growth depending 
on browse severity (Barnes 2023)  

• A nutritious food source that is easily digestible for 
white-tailed deer (Crawford 1982) 

• Impact on new growth is more significant 
Family: Pinaceae 
Genus: Pinus 
Species: P. strobus 

• Highly palatable 
• Reduced long-term success in regeneration from 

substantial amounts of browsing (Patton et al. 
2021).  

• Secondary food source for white-tailed deer 
• Fourteen percent of white-tailed deer diet (Fisher & 

Klocksien 2003).  
 

WMU 83B Ecology 

Wildlife management units (WMUs) are used in Ontario as part of a system for the 

sustainable management of game animals. Ontario is divided into ninety-five WMUs across the 

province (OMNR 2024b). WMU 83B is the largest island of three situated in Georgian Bay, 

North of Colpoys Bay, and Owen Sound. It is approximately three miles from the Big Bay dock 

on the mainland. Plant and animal communities heavily rely on their island ecosystem for 

survival as it is isolated. Forested parts of the island cover 74%, equivalent to 1,420 acres of 

land, and contain numerous tree species but are dominated by Thuja occidentalis, Tilia 

americana, and Fagus grandifolia (EFSI 2020). Species such as Quercus, Populus, Fraxinus, 

Betula, Acer, and Ostrya are also common along with some coniferous trees. The majority of the 

soil on the island is comprised of shallow to moderately deep, stony, moderately drained clay 

loam soils (EFSI 2020). The most common wildlife species in this WMU are the white-tailed 
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deer and eastern wild turkey (Meleagris gallopavo). The white-tailed deer is the most significant 

in terms of ecological impact, as there is currently a high deer density in the WMU. Additionally, 

there is no pressure on the deer from predator species. The population of deer makes the 

regeneration of native trees exceedingly difficult without human innovation due to the high 

browsing intensity. WMU 83B has existing cropland and regeneration of select species for deer 

feeding but limited new growth of woody browse material has contributed to an ecological 

problem from long-term over-browsing (EFSI 2020).  

The 2023 white-tailed deer population census in WMU 83B was approximately 233 total 

deer and was calculated post-spring recruitment (Woodhall, S., personal communication, March 

26, 2024). Population density is estimated to be 14 deer per acre in the region. However, based 

on harvest management in 2023, the population dropped to 160 deer for the winter months. 

Mortality over winter months is historically up to 15% of the total population.  

Forest management in WMU 83B has historically been conducted for the improvement of 

the forested regions on the island. Approximately 30,000 coniferous trees including eastern white 

cedar, eastern white pine, and red pine, were machine planted in field areas in 1981 but failed 

due to poor site conditions and deer browsing (EFSI 2020). In the year 2000, a total of 6,500 

coniferous trees were planted in multiple locations throughout the island, which included eastern 

white pine, white spruce, and Norway spruce species (EFSI 2020). This was conducted in 

regions of fields to enhance wildlife coverage with spruce having the highest survival rate among 

seedlings. Between the years of 2001 and 2010, there were several plantations in woodland areas 

of the island estimated at 8,000 spruce and 220 mixed deciduous trees (EFSI 2020). A total of 

30,400 bare-root tree seedlings were planted between the years 2013 and 2014 including white 

spruce, Norway spruce, eastern white pine, and tamarack (ESFI 2020). By 2018, several of these 
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species were replanted due to low survival rates in all seedlings. Based on recent observations, 

there was no evident tamarack or eastern white pine survival and all trees in the latest plantation 

had less than 60% survival rates (EFSI 2020). A combination of factors significantly impacted 

the seedling survival including high vegetative competition, poor site conditions from soil and 

drought, and some white-tailed deer browsing.  

Commercial timber harvesting has not historically taken place in WMU 83B, although 

selective harvesting of eastern white cedar has taken place for small-scale usage (EFSI 2020). 

There was a focus on leaving residual trees in the region to support regeneration. The majority of 

the island has a parkland appearance with distinct browse lines in several mature trees such as 

eastern white cedar. WMU 83B has contained high densities of deer for approximately 60 years, 

making regeneration very limited for both hardwood and coniferous tree species. Supplementary 

winter feeding has been conducted to support the white-tailed deer population and reduce annual 

mortality. In recent years, there has been the establishment of 32 acres of deer food plots to 

supplement feeding. Lastly, an increase in hunting pressure has been permitted by the Ministry 

of Natural Resources in WMU 83B to help reduce deer density.  
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 METHODS  

Study Area 

           The study area is based on an island located on Lake Huron in Georgian Bay, North 

of Owen Sound, Ontario (Figure 2). The island is part of the wildlife management unit (WMU) 

83B, which falls within the Great Lakes-St. Lawrence Forest region. The island has a 

combination of forested land, agricultural crops, grasslands, rocky shorelines, and unoccupied 

areas. The total area of the island is equivalent to 1,938 acres with 1,420 acres of forested land. 

Forested land is occupied mostly by native deciduous species (79%) and some coniferous species 

(21%). Regeneration of shrubs and trees is exceptionally low in this region from high-intensity 

browsing by white-tailed deer. Stony, loamy clay soil and mild temperatures are a characteristic 

of this area.  

 

Figure 2. Location of the island study area in WMU 83B. Source: OMNR (2024b) 
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 Sample Design 

Two plantation areas were established, one plantation is in an open field area, and one is in 

a forested area with partial shade. Each plantation has one exclusion (fenced) plot and one 

control (non-fenced) plot with a total of four plots created on the northeast side of the island. 

Exclusion plots were double-fenced and constructed using 2-meter metal posts on each corner 

pushed into the soil with electric fencing wire weaved through the posts. Gallagher branded 

wiring (64 m) was used, powered with Gallagher solar paneled charging boxes. The exclusion 

and control plots in the same plantation were spaced approximately 2 meters apart.  

The open and bush plantation areas contained similar tree species composition, although 

there were some differences in shrub and herbaceous vegetation cover. The open plantation had 

nearby mature trees and shrubs including Tilia, Quercus, Ulmus, Prunus, and Alnus. The bush 

plantation had similar mature species including Picea, Tilia, Quercus, and Alnus. In both areas, 

there was evidence of deer damage on surrounding trees and shrubs. The soil was evaluated in 

the open field area and the forested area to obtain the differences between the locations. Soil 

testing was conducted using a HoldAll branded test to demonstrate pH levels and a range of low 

to high amounts of nitrogen (N), phosphorous (P), and potassium (K) in each plantation. These 

nutrients were low in both sites. The pH level in the open plantation was 7.0 and 6.0 in the bush 

plantation.  

The plots in the forested area were located at approximately 44.8376137, -80.8939731 

coordinates. The fenced plot dimensions are 3.7 m by 4.9 m on the outside and another fenced 

plot is 30 cm inside with dimensions 3.4 m by 4.6 m. The non-fenced plot dimensions are 1.5 m 

by 3.05 m. The open field area plots were located at 44.8344851, -80.8948817 coordinates. The 
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fenced plot dimensions are 3.2 m by 4.8 m on the outside and 2.9 m by 4.5 m on the inside. The 

non-fenced plot dimensions are 1.6 m by 2.8 m. 

The seedlings used for the experiment were eight Acer freemanii purchased from Martin’s 

Family Tree Farm and Bee Supplies in Wroxeter, Ontario. Sixteen Pinus strobus were supplied 

by a not-for-profit organization which were purchased from Somerville Seedlings in Everett, 

Ontario, and shipped to WMU 83B. Tree species were used to test the intensity of browsing and 

survival of deciduous and coniferous tree seedlings. Two Acer freemanii and four Pinus strobus 

trees were planted in each of the four plots using a spade shovel and watered as needed.  

Data Collection and Statistical Analysis 

All study trees were measured each week during the study period from May to August 

2023. Measurements were taken from the base of the stem to the terminal bud to observe height 

over time using a Crescent Lufkin 25’ measuring tape. Browse intensity was observed by 

measuring the browse percentage on each tree weekly. Analysis of the data was conducted using 

Microsoft Excel. I calculated mean height and browse percentage for each treatment 

combination, and these were graphed to illustrate height over the twelve-week study period. 

Browsing percentages were calculated based on the number of species browsed divided by total 

species type in a plot.  
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 RESULTS 

Fenced Versus Unfenced 

 Fenced plots exhibit no disruption from browsing by white-tailed deer. Seedlings that 

were protected by fencing had no disruption to height growth over time in comparison to trees 

without fencing, enhancing their survival. All plots that had fencing enclosures demonstrated 

slow growth throughout the study period (Figures 3a and 3b). Although, there were no 

disruptions from browsing, slow growth rates were observed for seedlings even in the fenced 

plots.  

 

Figure 3a. Species Height in Fenced Open Area 
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Figure 3b. Species Height in Fenced Bush Area 

 Unfenced seedlings had some disruptions to growth due to browsing by white-tailed deer. 

All maple species that were not surrounded by fencing experienced damage by white-tailed deer 

and some pines as well. As a result, the height decreased for trees in unfenced plots (Figures 4a 

and 4b). For example, maple 2 in the unfenced bush plantation decreased from 119.38 cm in 

height in week two to 115.57 cm in week three (Figure 4b). All maple trees in unfenced plots 

experienced browsing but showed resilience by continuing growth later in the study period. For 

example, the maples in the open plantation were browsed by week three but continued growth in 

weeks seven and nine (Figure 4a). Pine trees in both plantations that were browsed did not 

resume growth after the disruption. An example of this is pine 4 in the unfenced open plantation 

that was browsed in week 7 with no evidence of growth after disruption through the duration of 

the study (Figure 4a). 
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Figure 4a. Species Height in Unfenced Open Area 

 

Figure 4b. Species Height in Unfenced Bush Area 
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Maple Versus Pine 

Maples in the study period were browsed quicker and more intensively than pines. All 

maples in plots without electrical fencing were browsed by white-tailed deer (Figure 5). The 

open plantation plot without fencing (plot B), had 50% browse on pines, while the bush 

plantation without fencing (Plot D) was 25% browsed. Maple browsing occurred earlier in the 

study period in week three. Browsing on pines occurred later in the study period by weeks seven 

and nine. Overall, more browsing occurred in the open plantation and the majority of trees 

browsed were maple seedlings. 

 

Figure 3. Average Species Browse (%) 
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Open Versus Bush Sites 

 The bush area plantation supported an overall greater height in tree species (Figure 8). 

Maples and pines had the highest height growth in the fenced bush plantation (plot C). For 

example, the average maple height was 137.92 cm and the average pine height was 33.3 cm in 

plot C. Secondly, maples in the unfenced bush plantation (plot D) had the next highest height 

averages compared to maples in the open plantations. The open plantation supported the lowest 

height averages in maples for both plots A and B and pines for plot A. 

 

Figure 6. Average Species Height Growth 
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DISCUSSION 

Deer Exclusion Areas 

The results of this study support my first prediction that seedlings in nonfenced areas will 

experience greater browsing. Seedlings in the unfenced area experienced much higher browsing 

and had reduced height growth compared to seedlings in fenced enclosures. However, height 

growth over the study period was slow even in the fenced plots. This slow growth that I observed 

could be an indicator of plantation shock, defined as the tree failing to root well because of poor 

establishment in a new environment (Pecknold 2021). Stress can evolve due to transplanting 

trees from a nursery to a forested site (Burdett 1990), especially when seedlings are planted in 

hot, dry periods. Tree seedlings are best planted in the early spring or late autumn to maximize 

establishment success and subsequent growth (NYBG 2022). However, the seedlings in my 

study were planted in late May and early June when soils were dry and daily temperatures 

averaged around 18°C (Climate Data 2024).  

Differences Among Tree Species 

Throughout the study, greater browsing occurred on Acer freemanii seedlings in all plots 

without a fence. Pinus strobus had less browsing in the plots without a fence, with more in the 

open plantation. This species is difficult to restore as white-tailed deer will browse these species 

before most other coniferous trees (Fisher & Klocksien 2003). Due to seasonal preferences, Acer 

trees were browsed first because they are highly palatable and digestible (Crawford 1982). Often 

hardwoods are selected for browsing in the late spring and summer months while foliage and 

buds are present. Conifers are a secondary food choice, meaning they are often browsed in the 

winter months by white-tailed deer (Crawford 1982). The white-tailed deer in WMU 83B were 
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browsing on Pinus strobus regardless of the season, suggesting that high deer densities have 

reduced the availability of preferred food sources (Hanberry & Abrams 2019).  

The majority of Pinus strobus seedlings had greater growth compared to Acer freemanii in 

all plantations without a fence during the study period. Both Pinus strobus and Acer freemanii 

species are fast-growing trees on high-quality planting sites. However, suppressed Pinus strobus 

seedlings will grow less than 2.5 centimeters but can grow much more in better conditions during 

a growing season (Martin & Lorimer 1997). Under optimal growing conditions, Acer freemanii 

can grow very quickly at about 60 centimeters per year (ADF 2024). Thus, I believe that the 

higher growth of the Pinus seedlings in my study was due to less disruption to growth from less 

browsing in the Pinus seedlings in comparison to Acer.  

Acer species can increase growth quickly following a disturbance (Jevon 2013). In this 

study, I observed that Acer freemanii species were able to continue height growth following 

browsing, making them somewhat deer-resistant. Disturbance such as herbivory of Pinus strobus 

soon after planting can initially reduce seedling height by removal of shoots (South et al. 2023). 

Although seedling growth can recover over time (given that seedlings are not suppressed by 

other plants) (South et al. 2023). I observed that Pinus strobus seedlings in my study did not 

continue height growth immediately following browsing.  

Open Sites Versus Bush Sites 

Browsing from white-tailed deer occurred within plots in both plantation types, although 

higher indicators of browse occurred in the open plantation. The greater deer damage in the open 

plantation could be due to higher availability of low trees and shrubs. As low shrubs and trees are 
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targeted for browse by white-tailed deer (Voigt et al. 1997), this may serve to deer as areas for 

feeding.  

Plots in the bush area had greater height growth than the open plantation for both Pinus 

strobus and Acer freemanii. Differences in plantation conditions include sunlight distribution full 

in the open but partial shading in the bush plantation. There is a higher potential for growth to 

occur in the bush plantation with competition from understory plants. Canopy coverage in the 

bush-covered area was higher, and so increased tree growth in the bush plots might be due to 

higher soil moisture availability (Maloney 2007). In addition, partial shading reduces solar heat 

and lowers daytime temperatures (Lin & Lin 2010), reducing evapotranspiration and water 

stress. The lower pH in the bush area plantation compared to the open plantation could be 

associated with reduced nutrient leaching and greater availability of exchangeable cations like 

calcium and magnesium.   
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CONCLUSION 

This study confirms several predictions concerning the impact of white-tailed deer browsing 

on tree seedlings in WMU 83B. Firstly, seedlings in unfenced areas were significantly more 

susceptible to browsing, resulting in reduced height growth compared to plots within exclusion 

fencing. This demonstrates the importance of using protective measures such as fencing to 

reduce browsing pressure and promote seedling growth. Secondly, the study showed that Acer 

freemanii seedlings were more heavily browsed than Pinus strobus, aligning with the seasonal 

and dietary preferences of white-tailed deer. Despite being preferred for browsing, Acer 

freemanii demonstrated resilience by continuing growth after browsing disturbance, emphasizing 

its suitability as a fast-growing, tolerant species for regeneration in WMU 83B. Thirdly, 

seedlings in bush plantations experienced more intensive browsing compared to those in open 

areas, likely due to the higher availability of low trees and shrubs which are preferred by white-

tailed deer. However, bush plantations provided more favorable growing conditions, resulting in 

higher height growth compared to open plantations for both Acer and Pinus seedlings. Overall, 

the study demonstrates the need for effective management and conservation strategies to protect 

regenerating seedlings from the adverse effects of high deer densities in WMU 83B. 

Implementing more conservation efforts, such as deer exclusion fencing and selective planting of 

resilient tree species, will be essential for enhancing forest regeneration, promoting biodiversity, 

and ensuring long-term sustainability with continued browsing pressure from white-tailed deer. 
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APPENDIX 

 

 

 
Plot 1. Open Area with a Fence 

Species Acer Acer Pinus Pinus Pinus Pinus 

Week 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

1 85.09 0.00 104.65 0.00 28.45 0.00 32.00 0.00 26.42 0.00 28.70 0.00 

2 85.09 0.00 104.65 0.00 28.96 0.00 32.77 0.00 26.42 0.00 28.70 0.00 

3 85.34 0.00 105.16 0.00 30.23 0.00 33.53 0.00 26.67 0.00 29.21 0.00 

4 85.85 0.00 105.41 0.00 31.24 0.00 33.78 0.00 27.18 0.00 29.46 0.00 

5 85.85 0.00 105.41 0.00 32.00 0.00 33.78 0.00 27.18 0.00 29.97 0.00 

6 86.36 0.00 105.41 0.00 32.51 0.00 34.04 0.00 27.43 0.00 29.97 0.00 

7 86.61 0.00 105.41 0.00 32.51 0.00 34.29 0.00 27.94 0.00 30.48 0.00 

8 86.61 0.00 105.41 0.00 33.02 0.00 34.29 0.00 27.94 0.00 30.48 0.00 

9 86.87 0.00 105.66 0.00 33.02 0.00 34.54 0.00 28.19 0.00 30.48 0.00 

10 86.87 0.00 105.66 0.00 33.53 0.00 34.54 0.00 28.45 0.00 30.73 0.00 

11 86.87 0.00 106.17 0.00 33.53 0.00 34.54 0.00 28.45 0.00 30.73 0.00 

12 87.12 0.00 106.17 0.00 33.78 0.00 34.80 0.00 28.45 0.00 30.73 0.00 



ii 
 

 
Plot 2. Open Area - No Fence 

Species Acer Acer Pinus Pinus Pinus Pinus 

Week 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

1 129.03 0.00 76.71 0.00 30.48 0.00 29.21 0.00 31.50 0.00 32.77 0.00 

2 129.54 0.00 76.96 0.00 30.73 0.00 29.72 0.00 32.26 0.00 33.53 0.00 

3 123.44 0.50 72.90 0.50 31.50 0.00 30.99 0.00 33.02 0.00 34.54 0.00 

4 123.44 0.50 72.90 0.50 31.75 0.00 32.00 0.00 33.53 0.00 35.31 0.00 

5 123.44 0.50 72.90 0.50 31.75 0.00 32.00 0.00 33.53 0.00 35.56 0.00 

6 123.44 0.50 72.90 0.50 32.00 0.00 32.51 0.00 33.78 0.00 36.07 0.00 

7 123.70 0.50 72.90 0.50 32.26 0.00 32.51 0.00 33.78 0.00 34.04 0.25 

8 123.70 0.50 72.90 0.50 32.26 0.00 32.77 0.00 33.78 0.00 34.04 0.25 

9 124.21 0.50 73.41 0.50 32.77 0.00 33.27 0.00 30.48 0.25 34.04 0.25 

10 124.21 0.50 73.41 0.50 33.02 0.00 33.78 0.00 30.48 0.25 34.04 0.25 

11 124.21 0.50 73.66 0.50 33.02 0.00 33.78 0.00 30.48 0.25 34.04 0.25 

12 124.21 0.50 73.66 0.50 33.53 0.00 34.04 0.00 30.48 0.25 34.04 0.25 
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Plot 3. Bush Area - Fence 

Species Acer Acer Pinus Pinus Pinus Pinus 

Week 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

1 125.73 0.00 132.08 0.00 26.16 0.00 32.00 0.00 29.21 0.00 27.43 0.00 

2 129.54 0.00 133.60 0.00 26.67 0.00 32.00 0.00 29.72 0.00 27.94 0.00 

3 131.57 0.00 133.86 0.00 27.94 0.00 32.77 0.00 29.72 0.00 29.46 0.00 

4 133.35 0.00 134.87 0.00 28.70 0.00 33.02 0.00 30.23 0.00 30.48 0.00 

5 133.35 0.00 136.14 0.00 29.21 0.00 33.53 0.00 30.73 0.00 31.24 0.00 

6 133.86 0.00 136.40 0.00 29.97 0.00 34.04 0.00 31.50 0.00 31.50 0.00 

7 134.37 0.00 137.16 0.00 30.99 0.00 34.29 0.00 31.50 0.00 31.75 0.00 

8 134.37 0.00 137.16 0.00 32.00 0.00 34.80 0.00 32.00 0.00 31.75 0.00 

9 135.64 0.00 137.41 0.00 32.00 0.00 35.05 0.00 32.00 0.00 32.00 0.00 

10 136.65 0.00 137.92 0.00 32.00 0.00 35.31 0.00 32.00 0.00 32.51 0.00 

11 136.65 0.00 138.68 0.00 32.26 0.00 35.81 0.00 32.26 0.00 32.51 0.00 

12 137.16 0.00 138.68 0.00 32.51 0.00 36.32 0.00 32.26 0.00 32.51 0.00 
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Plot 4. Bush Area - No Fence 

Species Acer Acer Pinus Pinus Pinus Pinus 

Week 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

Height 

(cm) 

Browse 

(%) 

1 87.63 0.00 119.38 0.00 23.37 0.00 27.94 0.00 27.94 0.00 29.21 0.00 

2 88.65 0.00 119.89 0.00 24.38 0.00 28.19 0.00 28.19 0.00 29.46 0.00 

3 83.82 0.50 115.57 0.50 25.15 0.00 29.21 0.00 29.21 0.00 29.46 0.00 

4 83.82 0.50 115.57 0.50 25.91 0.00 29.21 0.00 29.21 0.00 29.97 0.00 

5 83.82 0.50 115.57 0.50 25.91 0.00 29.97 0.00 29.97 0.00 29.97 0.00 

6 84.07 0.50 115.57 0.50 26.16 0.00 29.97 0.00 29.97 0.00 28.19 0.25 

7 84.07 0.50 115.82 0.50 26.42 0.00 30.73 0.00 30.73 0.00 28.19 0.25 

8 84.07 0.50 116.08 0.50 26.67 0.00 31.50 0.00 31.50 0.00 28.19 0.25 

9 84.58 0.50 116.84 0.50 27.18 0.00 32.26 0.00 32.26 0.00 28.19 0.25 

10 84.84 0.50 117.86 0.50 27.43 0.00 32.51 0.00 32.51 0.00 28.19 0.25 

11 85.34 0.50 118.87 0.50 27.94 0.00 32.51 0.00 32.51 0.00 28.19 0.25 

12 87.88 0.50 119.38 0.50 27.94 0.00 32.77 0.00 32.77 0.00 28.19 0.25 


