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The efficacy of pine tar as a moose contact repellant was tested in young Scots
pine stands. Application of tar to shoots by spraying protected the trees satisfac-
torily throughout the winter.

Mintytervan tehoa kontaktikarkoteaineena hirvituhojen estéimiseksi testattiin
mintytaimikoissa. Versojen kisittely tervaruiskutuksella suojasi puut tyydytti-
visti koko talvikauden ajan.
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Introduction

In Finland, application of chemical contact re-
pellants has so far been the most commonly
practiced (2000-3000 ha/a) direct method of
protecting young Scots pine (Pinus sylvestris)
stands from winter browsing damage by the
moose (Alces alces) (e.g. Loyttyniemi and Laa-
peri 1988). Commercial repellants with satis-
factory protective effect became available al-
ready in the 70’s. Later on, the screening of new
repellents was continued in the Finnish Forest
Research Institute. One of the several pilot-test-
ed substances, Scots pine wood tar (pyroleum
pini) gave promising results. It was therefore
chosen for further studies.
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Material and methods

The field trials were carried out in young Scots
pine stands suffering from moose damage at
Lapinjirvi, South Finland. In the winter 1981—
82 the tests were performed in a randomized
block design with four replicates, totalling 12
square plots with approximately 10 pine sap-
lings each. During the winter 1982-83 189 test
trees were randomly selected along a line run-
ning through another stand and divided into
blocks of three saplings each.

The pine shoot treatments were: 1. applica-
tion of pine tar, 2. application of the commercial
repellant “Top Dendrocol 177, registered for
use in Finland to protect trees from moose dam-
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age, 3. untreated saplings.

The pine tar was produced by the indirectly
heated steel retort method (Paajala and Jokivar-
tio 1989). Due to the low air temperature during
application, the tar was thinned by adding 20
%—30 % pine turpentine — a natural constituent
of pine tar — to improve the spraying properties.

Tar and Dendrocol were applied by spraying
with a hand-tricker pump sprayer in October—
November. All the current-year shoots were
treated.

In May of the subsequent year, the degree of
damage was assessed by classifying each plant
in one of three categories: no damage, 1-5 shoots
broken per plant, more than 5 shoots broken per
plant. The results were tested using the Pearson
Chisquare test (BMDP-program).

In addition, tar was tested under practical con-
ditions in three young pine plantations frequent-
ly utilized by moose in Tampere, southern Fin-
land, in 1986—1991. An area of about 0.5 ha was
treated annually by spraying the top parts of the
plants properly. Dendrocol was applied to adja-
cent areas for comparison. The amount of each
repellant applied was, according to tree size, 2—
5 ml/tree.

Results

In the first experiment moose had broken one or
more shoots on 35 % of the untreated trees and
9 % and 8 % of the trees treated with either
Dendrocol or tar. In the second experiment the
proportions were 29 %, 6 % and 0 %, respec-
tively. Furthermore, no significant damage oc-
curred on treated trees, while many of the un-
treated ones were heavily browsed (Fig. 1) with
stem breakage in some cases. No significant
difference was found between tar and Dendro-
col. No leader shoot or stem breakage occurred
in the plantations treated with tar on a practical
scale, even though moose frequented the areas
and browsed on the untreated side shoots of the
pine saplings. The same result was obtained in
the adjacent areas treated with Dendrocol.

Discussion

Tar-like substances, especially coal tar, but also
wood tar, either pure or in various mixtures,
have for long been used in parts of Europe to
protect trees against deer damage (e.g. Altum
1876, Eckstein 1904), although nowadays such
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Fig. 1. The number of shoots broken by moose on
untreated control saplings and on those protected
with pine tar or Top Dendrocol in experiments
conducted during the winter 1981-82 (Pearson
Chisquare 7.125, p < 0.05, df = 2, n = 66). The
difference between tar and Top D is unsignificant.

compounds are no longer in common use. The
results presented here suggest that wood tar can
be used as a contact repellant against the moose
as well.

The repellent effect of pine tar is probably
due to its toxic secondary constituents which
cause aversion responses in ruminant herbiv-
ores, thus reducing digestibility and forage in-
take in the moose (e.g. Rosenthal and Janzen
1979). The highly antiseptic compounds in tar,
e.g. phenols (e.g. Soltes and Edler 1981, von
Schantz and Hiltunen 1983, Paajala and Joki-
vartio 1989), may play an important role in such
repellancy.

Our results suggest that the application of
pine tar significantly reduced the palatability of
Scots pine shoots and satisfactorily prevented
moose damage in young pine stands throughout
the winter. Tar was about as effective as one of
the registered, commonly used commercial re-
pellants. Thus pine tar, thinned with turpentine
where necessary, could serve as a useful moose
contact repellant for practical forest protection.
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