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White-tailed Deer (Odocoileus virginianus)

Species Description
The easily recognized white-tailed deer is common throughout most of the Southeast. They have a reddish brown summer coat and grayish 
brown fall and winter coat. Fawns are also easily recognizable with a brown coat covered in white spots to help conceal them from predators 
when for the first few months they are alive. By three to four months of age, the fawn replaces this coat with a fall/winter coat. The underparts 
of the tail, belly, chin, and throat are white. It is easy to tell the difference between male and female deer because bucks grow antlers from April 
through August. White-tailed deer lack upper incisors, which results in a distinctive feeding pattern that looks like the plant was torn. Rabbits 
and rodents, on the other hand, make a sharp, clean, knife-like cut on plants. 

White-tailed deer breed from October through January. One buck may mate with a number of does and no pair bonds are formed. Most deer 
breed their second fall, although about 30-40% of female fawns may breed their first fall. Healthy adult females, referred to as does, will 
typically bear twins in the late spring early summer. Fawns from the previous year will usually bear a single fawn. The reproductive potential of 
white-tailed deer is greatly influenced by the amount and quality of food present the preceding year. Once the fawns are born, they gain weight 
quickly and reach an adult weight that varies from 180 to 250 lbs.

Deer are most active early in the morning and late in the evening. They are habitat generalists and prefer the forest edge over dense, old-growth 
forests and do exceptionally well in most parts of the Southeast. They favor brushy areas or edge habitat since these areas provide large 
amounts of cover and food. Deer are browsing animals with over 650 different plant items being identified in their diets. Broadleaved “weeds,” 
or forbs, are preferred food items and are eaten whenever available in the spring and summer. Most of the time deer eat the leaves, stems, and 
buds of woody plants because they are available year round. During the fall, acorns, beechnuts, hickory nuts, persimmon fruits, and other nuts or 
berries are favorite food items. Grasses are relatively unimportant in a deer’s diet, although they will eat agricultural grain crops and fruit trees if 
these are available. They readily consume agricultural crops such as corn, soybeans, grain sorghum, milo, and alfalfa. 

Damage
Deer damage is generally in two forms: consumption of plants, and damage done to trees by maleswith their antlers. As mentioned above deer 
consume a large variety of plants. Deer will be selective feeders eating only certain plants or plant parts but when too many deer live in an 
area they will consume almost every piece of vegetation within reach to survive. Nurseries that are producing native plants, especially trees, 
will be the most susceptible to deer damage as these are preferred food items. To identify damage to plants from deer, look for bites at the 
ends of stems and buds. As mentioned previously, deer lack upper incisors and have a distinctive angular cut when they bite a plant giving it a 
torn appearance. It is possible for them to browse plants to the ground when they are food stressed. Damage from males during the fall rut will 
appear as rubs on the tree’s bark, and they may also break branches 3-5 feet off the ground. The bark will be rubbed from 1 foot off the ground 
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up to about 3 feet off the ground. Damages to the tree bark 
may allow diseases or insects to become established, causing 
more issues later on.

Damage Control and Management
When dealing with white-tailed deer, multiple control options 
exist but there is no silver bullet to deal with every situation. 
It is more effective to incorporate multiple methods to 
increase success. 

Exclusion
Permanent 8 Foot Fence — Erecting a metal or plastic 
fence around your nursery will limit the possibility of deer 
damage inside the fence. Plastic fences (Figure 7-1) are much 
cheaper to construct but do not hold up as well over time. 
Metal fences will provide longer lasting protection but come 
with a higher upfront cost. 

Electric Fence Designs — Several electric fence designs 
exist with the off-set design being the most successful. These 
fences can be powered by several different methods including 
directly connecting to a power line or via a solar powered 
battery. The simplest and cheapest design has one wire 
constructed roughly 2 feet off the ground around the area 
you want to protect. You then want to bait this wire with a 
vegetable oil and peanut butter mixture on pieces of aluminum 
foil to entice the deer to lick the wire and get shocked. After 
being shocked, the hope is that the deer will avoid the fence 
and not enter the area. This is not guaranteed, especially if 
the deer are food stressed. Another option is to have a higher 
fence with multiple electrified wires to prevent the deer from 
entering the nursery. As with all electric fences make sure 
vegetation is kept clear of wires to help prevent grounding. 
These fences use high-tensile smooth wire (200,000 psi, 12½ 
gauge) and special accessories help to maintain a 150- to 
250-pound tension so the fence can absorb the impact of 
running deer and spring back to its original position. Baiting the lines will help increase the effectiveness, but unless the fence is 8 feet tall deer 
can still just jump the fence. The most successful strategy is to use an offset design as seen in Figure 7-2. The offset design has electrified wire 
on the outside at 18 inches off the ground, and 3 feet inside there is another 4 foot fence that is also electrified. This setup works well because 
the deer’s depth perception is not very good, which means they are unlikely to jump both fences, and the fences are close enough that they will 
not jump one at a time. The electrified lines also make it so the deer cannot simply duck under the wires to gain access. This setup is effective 
on many wildlife species including coyotes, bears, elk, raccoons, and foxes. These electric fence designs should be used with pressure-treated 
posts that have a life expectancy of 35 to 40 years. High-tensile electric fences are useful in protecting orchards, vegetable crops, nurseries, and 
other high-dollar crops.  

Seedling Protection — Homeowners and small orchard owners may decide to protect only individual high-value trees using a plastic tree 
guard tube or mesh netting (plastic or ½-inch hardware cloth). This is a relatively cheap option with sleeves costing roughly $2-$3. Each tree is 
covered or enclosed to prevent deer from browsing on the young seedlings. This will help to protect the plants when they are most vulnerable, 
but it is important to keep in mind that any part of the tree not protected by the tube can still be browsed upon. 

Figure 7-1. Plastic fences (as shown here) or other more permanent fences will 
deter deer feeding. However, deer can jump fences less than eight feet in height.  

Figure 7-2. An off-set electric fence design is generally more effective fences for 
excluding deer are other fencing designs. 
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Chemical and Auditory Repellents/Home Remedies
There are several commercial products available to be used to help deter deer browsing on plants. These products can be expensive to 
implement over large areas or extended periods of time, and results are mixed on their effectiveness. Generally there is a short term 
effectiveness as the smells or tastes are novel to the animals causing them to be wary. Animals over time then become habituated to these 
smells and their effectiveness decreases or disappears. If you use these products, make sure you apply before damage occurs and reapply after 
rain or after an extended period of time as their effectiveness does diminish. Table 7-1 has a list of common repellents. Propane cannons also 
offer another option to help deter deer presence in areas. These cannons will emit a loud boom at differing intervals to scare wildlife away from 
an area. This method is effective over short periods of time as deer become habituated to the noise. 

Trapping/Hunting 
Hunting is the most efficient and pragmatic way to control deer populations over the long term and also offers a potential additional source 
of income if you hunt lease out your land. To ensure the most success in controlling populations through hunting, make sure the deer harvest 
is dominated by adult females. Adult female population numbers are what drives population growth the next year so harvesting more adult 
females will drive your population down the following spring and summer. For each adult female removed during the hunting season, the benefit 
is the equivalent of removing three deer from feeding on plants the next summer. Outside of hunting season, contact your state’s Department of 
Natural Resources to discuss alternative damage control options via damage permits. 

Voles

Species Description
In the Southeast there are 3 different species of voles that nurseries and landscapers should be aware of. The prairie vole (Microtus 
ochrogaster), meadow vole (Microtus pennsylvanicus), and pine vole (Microtus pinetorum). These vole species prefer grassy areas with heavy 
ground cover. Multiple species can be found in the same area, however they may segregate themselves to different habitat types. Pine voles are 
found more often in deciduous or pine forests, abandoned fields and shrubby areas, and orchards. Meadow voles prefer areas that are dominated 
more by grasslands such as infrequently mowed fields or orchards. Prairie voles are found in old fields and marshy areas but can also be found 
orchards and unmanaged grassy fields. 

Damage
Vole damage appears as a girdling or gnaw marks present at the base of trees or on roots underneath the soil surface. Gnaw marks are smaller 
and random in direction compared to rabbit damage. Cuts will appear to be at multiple different angles. Damage will remain at ground level or 
on roots just under the soil. Pine voles will feed on the roots which may mean the issue will not be visible until the plants start to show signs 
of distress. Damage will generally only occur during winter months when other preferred food items are not available. A combination of habitat 
modification and rodenticides may be necessary to keep vole populations in check.

Population Management
Vole populations, as with most rodents, increase drastically during spring through fall but tend to decrease during the winter. During mild winters 
voles may continue to breed. Large population fluctuations are common for all of these species, which may mean you only have issues every so 
often and not every year. 

Table 7-1. Commonly available commercial repellents for white-tailed deer, rabbits, and other mammals that may  
browse plant material 
Common Name Product Name EPA Reg #

13.8% ammonia soap Hinder 4-15

37% egg solids Rockland Deer Guard 4866-10

20% thiram Chew-Not 358-105

11% thiram, 11% acylic polymers Bonide Rabbit-Deer Repellent 4-136

2.5% capsaicin Hot Sauce Animal Repellent 72-574

Dried blood meal Plantskydd Repellent exempt
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Exclusion/Habitat Management
Tree guards made of metal can be placed around the bases of trees to keep voles from feeding on the bark. Ensure that these guards give 
enough space for the trees to grow. Habitat modification is also effective at controlling vole populations within nurseries. Limit the amount of tall 
grass, brush piles, dense bushes, and hedgerows around your nursery. In addition, frequently mowing any areas within or immediately adjacent 
to the nurseries will aid in limiting vole presence. Keeping grass short also helps to identify when voles are present as their tunnels will be easier 
to locate.

Chemical 
Chemical repellents to deter damage are not effective for voles.

Rodenticides/Trapping
Trapping is an effective method at a very small scale, such as in the backyards of houses, but not effective on any commercial scale. It is a 
useful method to help determine what species of vole are present in an area, which can help to guide damage monitoring and other population 
management strategies. To trap a vole, use of a mouse size snap trap is all that is necessary. Place the traps perpendicular along their runs, or 
bait the traps with peanut butter and oats and place them at their run openings.

There are several different rodenticides labeled for use on voles. Rodenticides come in three general varieties and fall under two classifications. 
The general varieties are anticoagulants that only require a one-time feeding (called 2nd Generation); anticoagulants that require multiple 
feedings over time (called 1st Generation); and non-anticoagulants that kill by either interfering with the nervous system, calcium levels in blood, 
or by generating toxic gas internally after ingestion. The classifications are either General Use Pesticides (GUD) or Restricted Use Pesticides 
(RUD). These rodenticides can be effectively distributed using several methods, but non-target animals are a concern with all methods of 
distribution. It is imperative that label instructions are followed at all times. The use of bait stations is highly recommended to distribute the 
rodenticide as it helps to limit the risk of non-target animals accessing the baits. These come in several forms but an effective design for field 
use is the T-feeder made of PVC. 

Zinc phosphide baits are the most commonly used for vole control. They are an EPA restricted agent that can only be used by, or under the 
supervision of, someone with a certified pesticide applicator permit. Zinc phosphide represents a serious health risk to humans and other 
wildlife. Make sure you check your state’s regulations regarding zinc phosphide and any other potential rodenticide you decide to use. Prebaiting 
tubes is a good idea when using zinc phosphide, as it will increase the likelihood of the voles consuming a lethal dose when applied. Prebait a 
few weeks before in the same areas you will place the zinc phosphide. For pine voles you should place the zinc phosphide directly in holes or 
trails to ensure they encounter it, as they spend the majority of their time underground. Bait shyness can occur if voles do not receive a lethal 
dose. This means that if you still have a vole issue after using zinc phosphide you should follow up with an anticoagulant instead of another 
round of zinc phosphide. 

Diaphacinone baits (there are multiple commercial options) are an anticoagulant option available for use in most states. These should be used in 
a similar manner as zinc phosphide baits either delivered through bait stations or directly into tunnels. Once again, make sure to check for local or 
state restrictions and follow labeled instructions.

For more information about rodenticide use and bait distribution plans refer to the following: VanTassel, S.M., S.E. Hygnstrom, and D. M. Ferraro. 
2012. “Bait stations for controlling rats and mice.” University of Nebraska-Lincoln Extension Publ. G1646, 4pp.

Biocontrol
Voles are a prey species for many raptors, bobcats, foxes, and coyotes. Encouraging the presence of these species will help to naturally control 
the populations of voles as well as rabbits. If you take this route, you should no longer use rodenticides of any kind as they will work their way up 
the food chain and kill the predators as well. 

http://extensionpublications.unl.edu/assets/html/g1646/build/g1646.htm
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Eastern Cottontail Rabbit (Sylvilagus floridanus)

Species Description
Eastern cottontail rabbits weigh between 2-4 lbs and are about 15-19 in long. They are grey to brownish gray in appearance, with a small white 
tail. Their diet consists of a wide variety of green vegetation, which may vary seasonally based on availability of food resources. Clovers, grass, 
and broad-leafed weeds are the preferred summer diet, while in winter they will feed on the bark of trees (apple trees are a preferred species), 
raspberry and blackberry plants, and buds that are close to the ground. Rabbits reproduce quickly with 4 or more litters per year ranging in 
size from 3 to 8 young. This reproductive rate is counted by their low survival rates as they are a preferred source of prey for many raptors and 
mesocarnivores like bobcats, foxes, and coyotes. 

Damage
Rabbit damage will occur during winter and appears as either girdled or gnaw marks present at the base of trees. Gnaw marks are larger, 
cleaner, and more uniform in direction than vole damage to the bases of trees. Cuts will appear at close to a 45-degree angle. Damage will also 
extend further up the bark from the ground because of the size difference between the species. Another telltale sign is that rabbits will also 
gnaw on any terminal buds present. 

Population Management
Rabbits are capable of increasing their populations quickly over short periods of time with most individuals having multiple litters each year. 
Their populations tend to grow during spring through fall but start to drop off during winter because of predation and lack of reproduction. 
Localized hunting and trapping following state regulations can lower population levels where hunting is occurring during winter but eradication is 
not usually possible.  

Exclusion/Habitat Management
Tree guards made of metal can be placed around the bases of trees to keep rabbits from feeding on the bark. Ensure that these guards give 
enough space for the trees to grow. A 3 foot high fence made of chicken wire with a 6 inch portion buried and bent outward can also exclude 
rabbits from an area. Constructing these exclusions around higher value crops may be a worthwhile investment if rabbit population and damage 
are high. One of the most effective methods of reducing rabbit damage is to simply reduce the available habitat for rabbits. Rabbits do not like 
to venture out into open areas because of predation risk, so limiting the amount of tall grass, brush piles, dense bushes, and hedgerows around 
your nursery will help limit rabbits from entering your nurseries.

Chemical 
Certain taste repellents have been shown to be effective over short periods of time. Spray during late fall through winter as this is the time 
rabbits are most likely to damage plants. Refer to Table 7-1 for options.

Biocontrol
Rabbits as well as voles are a prey species for many raptors, bobcats, foxes, and coyotes. Encouraging the presence of these predator species 
will help to naturally control the populations of rabbits and voles. If you decide to go the biocontrol route and encourage the presence of owls 
and other birds of prey, do not use rodenticides anymore to control populations on the property. Owls and other raptors will have a high mortality 
risk if they consume any poisoned rodents.

Beavers (Castor canadensis)

Species Description
Historically, the beaver was North America’s most important fur resource. During the 1800s, the unrelenting pursuit and uncontrolled harvest 
of beavers for their pelts led to extermination throughout much of the animal’s range. Beaver numbers today are at, or exceed, their population 
levels before the arrival of white settlers in North America. With the recovered population, beavers sometimes cause problems or become a 
nuisance when their feeding and dam-building activities conflict with man. This publication provides information on the identification, biology, 
and natural history of beavers and how their feeding and dam-building activities can be prevented or controlled. 
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The beaver, fairly common in much of the Southeast, is North America’s largest rodent. Adult beavers weigh between 35 and 60 pounds but can 
be as large as 80 pounds. Beavers typically have large heads, indistinct necks, thick, stout bodies, small ears and eyes, and a distinct paddle-
shaped tail. Like many other rodent species, beavers have a pair of continually growing, large, orange front teeth (incisors). The beaver must keep 
the incisors worn back by using them daily. Beaver fur is composed of a gray, soft, dense undercoat protected by long, coarse reddish-brown 
guard hairs. Color can vary from blond to almost pure black. 

The beaver is one of a few mammals capable of modifying its habitat to suit its needs. When beavers move into an area, they quickly begin 
building dams to modify the habitat. Home to a beaver is its lodge or bank den, depending on the situation. Lodges are dome-shaped structures 
built of sticks and mud with a large interior chamber above the water line. Lodges vary in size from 6 to 40 feet, depending on the number of 
beavers in the colony. Beavers sometimes dig burrows into the banks of ponds, rivers, and drainage ditches instead of building a lodge. All lodge 
and bank den entrances, normally two or more, are located underwater. 

Primarily nocturnal animals, beavers are active for approximately 12 hours each night, feeding and working on the dam. It is not uncommon to 
see beavers during daylight hours, particularly in large reservoirs. Beavers feed on the cambium layer (just under the bark) of woody plants and 
a variety of aquatic and upland vegetation. Preferred woody foods include willow, birch, maple, alder, cherry, and poplar, although they can and 
will feed on the leaves, twigs, and bark of most species of woody plants. During the summer beavers will also eat water lilies, pond weeds, and 
cattails. Sometimes beavers will travel substantial distances from the pond or stream to get to corn or soybean fields, where they cut the plant 
off at ground level and drag it back to the water. What they do not eat, they use for construction material in dams and lodges. 

Damage
Areas that may encounter beaver damage will be limited 
to nurseries or plantings close to water sources like rivers, 
ponds, and lakes. Most beaver damage is relatively easy 
to identify. Much of the damage will be associated with or 
is a result of dam building, bank burrowing, tree cutting, 
or flooding. Spring and fall are the periods when the most 
severe damage from beavers will occur. Damage in includes 
cutting or girdling of ornamental and shade trees or shrubs. 
Because beavers are rodents with large, sharp incisors, 
damage to trees appears as clean, knife-like cuts at a 
45-degree angle (Figure 7-3). In rural areas, beavers may 
dam drainage ditches and small streams and plug drain 
pipes or culverts. This can lead to localized flooding of roads, 
timber lands or agricultural cropland. 

Population Management
Beavers are classified as furbearing animals. An open 
trapping season is established for the legal harvesting of these animals, and they are subject to all applicable state laws and regulations. 
Consult your state’s Department of Natural Resources for regulations on removal of beavers during the legal trapping season. If a beaver pond 
has been in existence for a considerable period of time (even if it is flooded cropland), the area may be officially classified as a wetland. Under 
the provisions of the 1985 Food Security Act, Conservation Reserve Provision, it may be illegal to destroy the dam and drain the wetland. Contact 
the U.S. Army Corps of Engineers, your local Agricultural and Soil Conservation Service, Soil Conservation Service, or Department of Natural 
Resources for an on-site visit and recommendation. 

Lethal Control 
Trapping is an efficient method to control beaver populations, and fumigation or poisoning is not recommended. The most effective trap is a 
number 330 Conibear (instant-kill-type) trap. This trap is designed to be placed underwater near a break in the dam, at the lodge entrance, near a 
slide or on a beaver run. Trapping should be done by an experienced trapper because these traps exert a tremendous pressure and impact when 
tripped. Therefore, appropriate care must be taken when setting and placing the trap. Check your state’s trapping regulations to determine the 
legality of damaging dams or lodges.

Figure 7-3. Typical beaver damage to a young tree. Beavers have large, sharp 
incisors producing knife-like cuts at a 45-degree angle.  
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Nonlethal Prevention and Control 
Several methods exist that may deter beavers from becoming established in an area. One method is to install a device to manipulate the water 
level of a pond. This can be accomplished by installing a three-log drain or wire mesh culvert that the beavers cannot plug. Individual high-value 
shade or ornamental trees can be protected from beavers by wrapping them with ¼- or ½-inch hardware cloth to a height of 4 feet. Small areas 
around culverts, drains, and ponds in urban areas can be fenced using netwire with small mesh wire. 

One innovative way to discourage beavers is the use of a high tensile electric fence. Stake a portable battery or solar-powered charging unit 
some distance from a run (slide) or a hole knocked into the dam. If you are placing the wire across a slide, mow or trim the vegetation very 
close to the ground. Finally, string a single strand of wire 3 inches above the ground or water’s surface so the beavers will strike it as they pass 
through the slide or attempt to repair the hole in the dam. This electric shock acts to repel the animals; if they are shocked enough, they will 
move to another area. 

Daily tearing out dams and removing dam construction materials may cause a colony or individual beaver to move. This is very dangerous and 
potentially illegal, depending on your state, and not recommended. Even if this procedure is effective, the beavers may move into a new area and 
become even more troublesome. 

Chemical 
There are no chemical repellents or toxicants (poisons) registered for controlling beavers.
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