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MANAGEMENT OF PINE VOLES

DAVID E. DAVIS, Professor Emeritus, North Carolina State University, 366 E Cielito Road, Santa Barbara,
California 23105

ABSTRACT: The pine vole (Microtus pinetorum) damages apple trees in western North Carolina,
sometimes spectacularly. The current research monitors populations in orchards for several
years to compare damage in different management practices. Recommendations for orchard
management to reduce damage are devised and used to illustrate the process of application
of basic knowledge. Populations of voles were monitored by 3 simple methods. Data on
reproduction were obtained. Data on home range and mortality were found in the literature.
In two counties, the orchards generally had grass in the alleys and sometimes a growth of
weeds under the tree canopy. In two other counties (iess hilly) the orchards were much
cleaner. MNumbers of voles and amount af damage were much higher in the less clean orchards.
A management program should include mowing 5 times a year, clearing vegetation from under
the tree, removing prunings, restricting distribution of fertilizer and, after harvesting,
inspecting and cleaning especially vuinerable parts of the orchard.

The pine vole (Microtus pinetorum) has damaged apple trees for decades along the
Appalachians from northern Georgia to Massachusetts. The voles tunnel at the base of the
trees and gnaw the trunk underground, often killing the tree. The damage may be spectacular.
The grower in early summer, especially in a dry spell, may be surprised to see the leaves
on a tree suddenly turn vellow and drop in a few days. Control of voles has relied on a
series of poisons since at least 1933 when the Fish and Wildlife Service initiated a
substantial program.

The purpose here is to record the results of several years of research designed to
develop recommendations for a more lasting method of reducing damage., Life history data
are included as a basis for the recommendations. An additional purpose is to illustrate
the process of application of basic research to the practical problem of reducing damage.

The research here reported was planned about 1970 in the following steps: (1) Selection
of ecological principles that might be helpful {2) Collection of necessary data (3) Prepara-
tion of management plan (4) Referral to action agency {Agricultural Extension Service) for
educational program. All of these steps involved consideration of other pests of apples
and also the harvesting of the fruit. Some comments on political realities will be added.

The problem is not to get rid of pine voles as such but to reduce damage to apple trees.
Thus, methods that restrict or impede the access to the tree will be useful. The magnitude
of damage alsoc needs consideration and evaluation, because the costs for control should be
kept less than the costs of the damage. But data on damage from voles are difficult to
obtain. Losses from other pests such as root rot must be assessed.

METHODS

The studies were conducted in commercial orchards in western North Caralina, principally
in 4 counties. The orchards varied greatly in management, age of trees, spacing, and other
characteristics. The terrain is usually hilly, sometimes rather steep. The climate is
generally mild, with snow several times each winter and occasional drought in summer.

Estimates of the numbers of voles were obtained by several indices. The quickest way
to get comparative numbers is the use of a probe. A stick about 2 cm square is pushed into
the ground under the tree. |f a tunnel is present, the probe will abruptly fall through.

A routine of 10 probes at the base of every fifth tree will give a number for ''percentage
positive' for several rows of trees. The method overestimates voles, because a tunnel may
remain long after the vole is gone. The method will indicate an increase much better than
it will a decrease. Another method of estimation is to set snap traps and determine the
conventional ''voles per trap night." A method that indicates presence of voles is to place
a slice of apple in or near runways and determine the proportion of apples nibbled by voles.
This method is very useful for detailed studies of activity.

Data on reproduction were obtained by examination of carcasses for pregnancy, embryos,
or spermatogenesis. Age cannot be determined except by relative size.
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