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A FIVE-YEAR EVALUATION OF THE SILVICULTURAL TREATMENTS FOR
THE CONTROL OF SQUIRREL DAMAGE IN TAIWAN

PAO-CHANG KUO, Proffessor, Department of Forestry, National Taiwan University, Taipel, Talwan, Republic
of China.

YUE-KEN LIAQ, Junior Specialist, Forestry Bureau, Taiwan Provincial Government, Taipei, Talwan, Republic
of China.

ABSTRACT: The Formosan red-bellied tree squirrel (Callosciurus erythraeus) is a pest animal that
causes serious damage to many conifer plantations in Tajwan. Poisoning has been the major means to
control the damage. The feasibility of forestry control through habitat manipulation has been evaluated
during the past 5 years. The objective of this study was to investigate the effects of forest-tending
operations on the activity and damage by squirrels. Forest-tending conducted included weeding and
thinning. Test sites were at three Japanese cedar (Cryptomeria japonica) plantations located in Chitou,
The results of this study revealed that squirrel activity in the treated plots was greatly reduced, It
was found that new damage done by the squirrels in treated areas was also reduced. This was particular-
1y significant during an abnormal weather period when there was a continual rainstorm lasting for about
3 months. The treatments of weeding and thinning showed more significant effects on the reduction of
squirrel activity than the reduction in the occurrence of new damages.

INTRODUCTICN

Debarking damage caused by the Formosan red-bellied tree squirrel {Callosciurus erythraeus} has
become a serious economic problem in many conifer plantations in Taiwan. It is believed that the
squirrel debarking is a result of food shortage in the conifer plantations. The principal measures of
controlling squirrel damage has emphasized reducing squirrel populations in the stands. Chemical poison-
ing has been effective, but it has also killed some nontarget animals that inhabit the forest., In
addition, it is a labor-intensive operation which is difficult to apply over a wide area of forest plan-
tations on steep mountains. In contrast, silvicultural treatments or tending cares are usually conducted
throughout the entire period of stand rotation. Silvicultural treatments, as referred in this report,
include weeding and thinning operations which are commenly practiced in Taiwan forestry for improving
the tree growth in young plantations.

“"Habitat manipulation” by cultural treatment has been well documented (Marsh 1984). It has recently
become a promising approach to control wild rats in Taiwan. This approach has been extensively used in
many parts of the world. Sapling to pole-stage Japanese cedar (Cryptomeria japonica) plantations were
selected to evaluate the effectiveness of such "habitat manipulation™ in Taiwan. This evaluation was
aimed to find out how habitat manipulation would affect the activities of squirrels and level of damage
in the test plantation.

METHODS OF STUDY

Three experiments were conducted at Chitou Experimental Forest, National Taiwan University, located
in the central part of Taiwan. Experimental sites were established in June 1980 and ended in February
1986. The size of treated or control plots was 0.25 ha. There were three to four replications in each
treatment. The stand density of test plantations was 2,000 to 2,500 trees/ha. The ages of test planta-
tions at the time of study were 8 years for weeding, 18 for 1ight thinning, and the heavy thinning plots
had 20-year-old trees.

The mark-recapture method was employed for the squirrel activity observation. The live-traps
{25cm x 15cm X 11cm) were placed 20 meters apart in each test plot. The trap was installed on the trunk
of each tree at 1.5 to 2.0 meters above the ground. Banana was placed as bait in the traps. Number of
captured squirrels and number of times captured were recorded, Each live-trap was observed monthly for
5 days. These observations were continued for 5 years and analyzed using Lincoln Index method for popu-
lation estimation. Activity differences among squirrels were detected with a chi-square test of inde-
pendence assuming multinomial sampling.

Squirrel damage in each plot, i.e., the amount of debarking of the trees, was estimated by recording
the weight of bark pieces dropped to the forest floor when debarking was taking place. Weather records
were compiled from the statistics taken by the Chitou Forest Working Station.

RESULTS AND ANALYSIS

Squirrel Activity

During the 5-year test period, 156 squirrels were caught, Among the 156 captured squirrels, 93 of
them were recaptured. The total number of captures was 463. The recapture made up 60% of total captures.

The number of squirrel captures recorded in the weeded and thinned plots was much lower than that
for the untreated control plots (Fig. 1). The results clearly showed that squirrels were less active in
plots with weeding and thinning treatments. Results of statistical analyses indicated that cultural
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Figure 2 revealed that the squirrel captures were highly concentrated during the period of winter
to spring. Normally, a short supply of food was also observed in the forest during the period of winter
to spring. This was especially true for the silviculturally treated plots. The year of 1983 showed the
lowast captures. It was due to the occurrence of prolonged rainfall in the spring. It also indicated
that there was a tendency of increased captures of squirrels in the weeded areas. This would reflect
that the influence of weeding on the squirrel activity in the forest stand is decreasing, The total
number of squirrel captures in the weeded plots began to increase from the summer of 1985, This may be
due to the formation of dense canopy which made the site more favorable for squirrels. However, all
thinned plots still showed a strong preventive effect on the activity of squirrels. This means that
thinnings conducted 5 years ago are still effective on the control of squirrel activity.

Squirrel Debarking

The amount of squirrel damage to forest trees was evaltuated by the total weight of bark pieces
peeled by squirrels in the test plots., Results (Fig. 3) showed that the debarking happened more often
in the untreated control plots., The amount of squirrel debarking, in terms of bark weight, for the con-
trol plots was 1 to 2 times higher than those for the 1ightly and heavily thinned plots. The difference
in debarking damage between treated and untreated plots was highly significant in the year of 1983 when
heavy rainfall was concentrated during the period of January to March (Fig. 4). For the period of Janu-
ary to March of 1983 the total rainfall was 960.5 wm, which was about eight times higher than the average
rainfall recorded from the same period of 1982 and 1984. Results from the comparison between thinned
and unthinned plots suggested that the thinned plots had less squirrel-debarking problem (p>0.01); how-

ever, such findings were not shown in the weeded piots.
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Figure 4, Monthly variation in the amount of bark peeled by squirrels in
the untreated control plots: during the year with abnormal rainfall
(right) and below--during the year with normal rainfall (left).

As shown in Figure 4, the highest amount of bark peeled by the squirrels appeared during the period
of a prolonged rainstorm {March 1983). It was three times more than that collected during the year with
normal rainfall {March 1984), The measurements for those two periods were 5,600 and 1,920 g/0.25 ha.

DISCUSSION

This investigation clearly demonstrated that the population density of squirrels did vary greatly
with different conditions around the test sites. Heavily thinned plots adjacent to the natural hard-
wood forest showed a high density of squirrels. Weeded and 1ightly thinned plots near conifer plantations
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