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Deer Repellents 

Deer repellents are an unobtrusive and relatively effective method of protecting vulnerable plant species 

from damage due to browsing. Research has shown that some deer repellents can provide good protection 

for vulnerable tree species, but usually fail to exclude deer browse entirely, and can vary greatly in 

effectiveness (Ward and Williams 2010; Lemieux, Maynard, and Johnson 2000). 

Table 1: A comparison of some repellents tested for effectiveness in reducing deer browse on yews. The 

protection index is relative to total deer exclusion by physical fences. Fencing served as a positive control 

and no repellent or protection served as a negative control (Ward and Williams 2010). 

Commercial 

Repellent 

Active ingredient(s) Application rate Protection Index 

(%) 

Bobbex Putrescent eggs 

Garlic oil 

Clove oil 

Fish meal 

Fish oil 

Meat meal 

Once/10-14 days 93 

Hinder Ammonium soaps of fatty acids Once/10-14 days 83 

Liquid fence Putrefied eggs 

Garlic 

Sodium Lauryl Sulfate 

Once/day for 1 

week, then monthly 

78 

Plantskydd Dried blood  Once/6 months 60 

Deer exclusion 

fence 

- - 100 

No repellent  - - 49 

  

A comparison of deer repellents by Trent, Nolte, and Wagner (2001) suggest that repellents containing 

sulfuric compounds, such as those produced by putrefied eggs, provide the most effective means of 

controlling deer browse, as they are thought to mimic sulfuric compounds in the urine of deer predators. 

Repellents may not fully eliminate deer browse damage, and success of deer repellents may vary based on 

factors such as the availability of alternate forage.  

Costs: Costs of deer repellents tend to correspond to the effectiveness of the repellent, with the most 

effective commercially available concentrates often being the most expensive. Desired frequency of 

application influences cost, as the most effective repellents require re-application every 1–2 weeks. 

Repellants may not provide protection in areas of heavy deer browse intensity, and may have an offensive 

odor when first applied, but do not affect the visual appearance of the plant.  

 

Tree Shelters 

Tree shelters are protective structures used to physically exclude trees from deer herbivory, and greatly 

improve survival of many sensitive species. Studies of tree shelter efficacy in reforestation generally find 

a significant improvement in growth rate and survivorship in areas of heavy deer browse, and strategies 

for improving tree seedling growth that are normally ineffective, such as weed management, improve 
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growth and/or survivorship when implemented with tree shelters (Stange and Shea 1998; Sweeney, 

Czapka, and Yerkes 2002). 

 

Table 2: A comparison of tree shelter studies and differences in survivorship between tree growth with 

and without shelters. 

 

Survivorship rates can vary widely based on environmental conditions, tree species, browsing pressure, 

and co-treatments. In particular, weed suppression strategies were often employed alongside tree shelters 

to reduce competition and improve growth, although these methods had little benefit when used without 

tree shelters, and occasionally increased mortality, possibly through increased seedling exposure to 

herbivory (Dubois et al. 2000; Stange and Shea 1998; Sweeney, Czapka, and Yerkes 2002). 

When implementing certain types of tree shelters, it is important to consider the surrounding 

environmental characteristics and how the shelters might affect seedling growth. In particular, tube tree 

shelters, which block a portion of the light young trees are exposed to, were found to reduce growth in 

areas with high surrounding vegetation that blocked significant amounts of light, but improved growth 

where trees were exposed to high light levels (Laliberté, Bouchard, and Cogliastro 2008). 

Costs: Installing tree shelters can typically cost $4.35 or more per seedling, based on a planting rate of 

250 new trees per hectare (Dubois et al. 2000), but once installed are very low maintenance, although 

results can be improved through weed suppression through herbicide or mowing. The protection they 

provide is effective in areas of heavy deer browse.  

 

Facilitative Plantings  

Planting species that are less palatable to deer, alongside desirable species more palatable to deer, has the 

potential to reduce browsing damage to the desirable, highly palatable species. A meta-analysis of 

literature examining the increased survival of plants growing in association with unpalatable plants shows 

scientific support for the “repellent plant hypothesis,” which proposes that less palatable plants drive 

away herbivores and increase the survival of more palatable neighboring plants (Ruttan and Lortie 2015). 

For example, in a study of deer grazing patterns, plants in patches of high quality forage were browsed 

more often than plants in areas of low quality forage (Bee et al. 2009). The results of this study suggest 

that deer herbivory is influenced by the overall palatability of plants within the landscape, and that 

incorporating less palatable plants into landscape design and reforestation efforts may mitigate the effects 

of deer browse.  

Study Location Duration of 

study 

Survivorship 

without shelters 

Survivorship 

with shelters 

(Stange and Shea 

1998) 

Minnesota 2 years 65.6% 96.8% 

(Sweeney, Czapka, 

and Yerkes 2002) 

Maryland 4 years 12.1% 49.0% 

(Dubois et al. 2000) Alabama 2 years 70.0% 88.8% 
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A study of the facilitative effect of less palatable plants found that the less palatable species increased the 

diversity of the community under significant grazing pressure, but actually reduced plant community 

diversity in the absence of grazing pressure compared to areas where both herbivory and the less palatable 

species were present (Callaway et al. 2005). This suggests that facilitative plantings of less palatable 

species may function as “nurseries” for more palatable, highly desirable species. This contextual support 

is reinforced by studies such as (Smit et al. 2007), but also show that under very high herbivory pressure, 

the effectiveness of facilitative plantings may be compromised as deer begin to browse less palatable 

species. Thus, under moderate herbivory, facilitative plantings may improve the survival of highly 

palatable species; it may not be necessary under low herbivory pressure, and under high pressure, it may 

not be effective.  

Costs: The cost of facilitative planting can vary based on the cost of available plant material, but provides 

a low maintenance method of increasing the survival of more-palatable species in areas of moderate deer 

browse.  

 

Deer Fencing 

The exclusion of deer from an area by using relatively tall fencing material can protect large areas of 

habitat from high intensity deer browsing by almost entirely preventing access by white tailed deer. Deer 

fencing can function directly as a method of long-term passive restoration, as well as a short-term method 

to protect restoration projects from deer browse. 

A study of long term deer fencing showed a significant change the plant community after 17 years of deer 

exclusion (White 2012). Additionally, a 10-year experimental study of deer exclusion found that 

increasing density of deer populations strongly corresponded to a significant reduction in stem density for 

deer-sensitive species, and a larger stem density for deer-tolerant species, such as ferns and black cherry 

(Horsley, Stout, and De Calesta 2003). The benefit to browse-sensitive species was also demonstrated by 

a four-year study of deer exclosures that showed reduced mortality of planted white cedar seedlings when 

compared to seedlings planted in unfenced areas (Palik et al. 2015). 

Costs: Costs of deer fencing increase with the perimeter of the area needed to be fenced, and typical deer 

fencing costs can run between $4.50 and $7.50 per foot (Slifer, Grande, and Katz 2010). Additionally, 

fencing is not 100 percent effective at excluding all deer, and further effort may be required to remove 

deer who gain access. Additional techniques may be required to reduce damage from other herbivores that 

can bypass the fence.  
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  Table 3: A summary of studies on the outcome of deer exclusion studies 

Study Duration Results 

(Horsley, Stout, 

and De Calesta 

2003) 

10 years Under experimental deer densities within deer enclosures, low 

deer density favored the growth of deer-sensitive species, such as 

pin cherry, while high deer density favored the grown of less 

sensitive species, such as black cherry.  

(White 2012) 17 years Deer exclosures had higher levels of productivity, and 

experienced a two-fold increase in biomass. Species previously 

suppressed by deer browse, including white cedar and white pine, 

experienced increases in recruitment. Less palatable species 

typically consumed when deer are experiencing starvation, such 

as white spruce, also experienced increases in recruitment in 

fenced areas, suggesting very high intensity deer browse outside 

of exclosures.  

(Palik et al. 

2015) 

4 years Higher survival of browse-sensitive white cedar in protected 

areas, with 60% of seedlings surviving outside of fenced areas 

and 75% surviving within fenced areas. Relative stem diameter 

growth nearly doubled when white cedar was protected from deer 

browse (0.13 vs. 0.20), but less sensitive balsam fir had no 

significant increase in relative growth. 
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