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BRIEFER ARTICLES 
ECONOMIC FEASIBILITY OF A DEER-PROOF FENCE 

FOR APPLE ORCHARDS 

Damage by deer (Odocoileus spp.) to apple 
trees has been of increasing concern to apple 
growers during the last 20 years. During this 
time, dwarfing apple tree rootstocks have 
been developed and there has been an in- 
creasing trend toward use of these smaller 
trees in replacing old trees and in establishing 
new orchards. For example, from 1958 to 
1975, the percentage of dwarf and semidwarf 
trees in western New York has increased from 
5 to 54% (Caslick and Decker 1977, N.Y. Crop 
Reporting Service 1975). It is predicted that 
this trend will continue (Cummins and Nor- 
ton 1974, Suter 1977). 

Browsing of buds and twigs by deer causes 
young trees of standard rootstock to become 
stunted, misshapen, and useless for future 
production (Eadie 1961). Fortunately, as stan- 
dard trees mature, fewer buds and twigs re- 
main accessible to deer. Unlike standard 
trees, all buds on dwarf trees are available to 
deer, since maximum height of these trees is 
about 2 m. Although some varieties of semi- 
dwarf trees may reach 4 m in height, browsing 
of the topmost buds of most trees may occur 
during periods of deep snow. Deer browsing 
retards tree growth more severely on the very 
common M.9 dwarfing rootstock than on other 
apple trees (Cummins and Norton 1974). 

Dwarf and semidwarf orchard planting sys- 
tems utilize 299-1,957 trees/ha; under single- 
row systems these trees are planted as close 
as 1.5 x 3.3 m (Cummins and Norton 1974) 
(Fig. 1). Multiple-row systems that are now 
being studied have tree densities exceeding 
3,000 trees/ha. 

A deer-proof exclosure constructed of wov- 
en wire stock fence is effective in preventing 
deer damage to orchards (Dudderar 1977, Ea- 
die 1961, Loomis 1975, U.S. Fish and Wildlife 
Service 1970). In the past, the cost of con- 

structing deer-proof fences has been consid- 
ered prohibitive, except for protecting high- 
value cash crops (Longhurst et al. 1952, 
Loomis 1975); however, the advent of high- 
density dwarf and semidwarf plantings has 
now changed that situation to include or- 
chards as high-value crops (Caslick and Deck- 
er 1977). As such, fencing some orchards be- 
comes economically feasible. 

To illustrate, consider the fencing costs for 
a 20.23-ha (50-acre) orchard. If the orchard is 
square, about 1,829 m (6,000 ft) of fence is 
required to enclose it. The cost of 2.44-m-high 
woven wire fencing, posts, and other materials 
for this exclosure is about $7,500 (using prices 
quoted by a farm-supply corporation), and the 
cost of labor is about $2,300 based on an in- 

Table 1. Cost of deer-proof fencing for a 20.23-ha (50-acre) orchard with a 1,829-m (6,000-ft) perimeter, 
at different planting densities. 

Orchard establishment Fence Increase due to 
cost/haa cost/hae deer-proof fence 

Without land With land Without land With land 
purchase purchaseb purchase purchase 

Trees/haa $ $ $ % % 

299 793 2,293 484 61 21 
539 1,245 2,745 484 39 18 

1,122 3,464 4,964 484 14 10 
1,957 5,755 7,255 484 8 7 

a Adapted from Cummins and Norton (1974). 
b Land value at $1,500/ha. c Labor at $3.75/hr (Knoblauch et al. 1978) at an installation rate of 3 m/hr (D. Kenyon, 1974, pers. commun.). 
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Fig. 1. Dwarf apple trees, showing height and spacing. 

stallation rate of 3 m/hr (D. Kenyon, 1974, 
Cornell Univ., pers. commun.) and wages of 
$3.75/hr (Knoblauch et al. 1978), making a to- 
tal cost of $9,800. A well-constructed fence 
with adequate maintenance has a life of more 
than 10 years (Eadie 1961). Since fencing is 
a fixed cost, the percentage additional cost of 
including a fence as part of establishing an 
orchard decreases as the density of planting 
increases (Table 1). 

Another way to consider the cost of deer- 
proof fencing is to compare the cost of the 
fence per year with the potential cost of deer 
damage per year. As an illustration, if we as- 
sume that deer damage to small trees is 50¢/ 
tree/year (R. L. Pease, 1976, N. Y. State Coop. 
Ext. Serv., pers. commun.), the savings re- 
sulting from using a fence to exclude deer 
from orchards of various tree densities are 
shown in Table 2. Although the annual sav- 

ings accrued by installing deer-proof fencing 
vary according to the density of tree planting, 
at all densities the benefits outweigh the costs 
in areas sustaining this level of deer damage. 

Recognizing that the extent of deer damage 
may vary from location to location and by tree 
density, growers who are experiencing deer 
damage in their orchards may wish to com- 
pare fencing costs with damage costs on a tree 
basis for their particular situation. Since the 
annual cost of protecting a tree (C, in cents) 
with a deer-proof fence varies with the cost of 
labor and fencing materials used (F, in cents/ 
m), the density of the trees (d, in trees/ha), the 
size of the area to be enclosed (A, in hectares), 
and the perimeter of the area (P, in meters), 
the following formula can be used to compute 
the estimated annual cost per tree: 

C _ (P) (F) (2.06) 
(A)(d)(10) 
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Table 2. Savings from using deer-proof fencing to 
protect a 20.23-ha (50-acre) orcharOwith a 1,829-m 
(6,000-ft) perimeter, at different planting densities, 
using a damage estimate of 50¢/tree. 

_ _ 

Potential Annual 
annual cost of Potential 

damage at deer-proof annual 
50t/tree fencea savings 

Trees/ha $ $ $ 

299 3,025 2,024 1,001 
539 5,450 2,024 3,426 

1,122 11,350 2,024 9,326 
1,957 19,800 2,024 17,776 

_ 

a This value was computed using a method denved from Conne- 
man (1978),Hoglund (1976), and Knoblauch et al. (1978): 

depreciation = $9,800 . 10 years (estimated 
fence life) = $980 

interest = 10% on average value of $4,900 = $490 
maintenance and repairs = 8% on average value of 

$4,900 = $392 
real property talces = 1.8% on average value of 

$4,900 = $ 88 
insurance = 1.5% on average value of $4,900 = $ 74 

$2,024 

The faetor 2.06 represents the initial cost of 
the fence (materials and labor) plus the ad- 
ditional eosts as explained in footnote a of 
Table 2. The faetor 1/10 represents the esti- 
mated fence life of 10 years. 

If the protection cost per tree computed 
with this simple formula exceeds the average 
estimated value of deer damage per tree ex- 
peeted annually, then feneing would not be 
feasible. If, however, the cost is less than the 
value of damage expected, fencing is an eco- 
nomically feasible method of controlling deer 
damage. For example, the cost of protecting 
1 tree in the 20.23-ha orchard referred to in 
Table 2 indicates that even at low densities 
(299 trees/ha) the deer fence results in sav- 
ings, if the trees would otherwise suffer an 
annual average loss of 33¢ or more from deer 
damage (potential fruit loss or tree replace- 
ment costs). At the ultra-high density planting 
(1,957 trees/ha), if the deer damage is expeet- 
ed to exceed 5¢/tree/year, the deer fence 
would be economically feasible. 

Wildlife biologists should carefully reeon- 
sider the economics of deer damage control 
by fencing, in view of recent trends in orchard 
planting systems. In high-density plantings, 
a 2.44-m high, woven wire fence may be ad- 

visable for deer control and should be rec- 
ommended to apple growers when economi- 
cally feasible. 
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