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A study on the aggressiveness of the pine weevil,

Pissodes nitidus ROELOFS, on pine seedlings

By Chikao NISHIGUCHI*
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Summary

Pissodes nitidus ROELOFS is one of the most common pine weevils in Japan. It usually attacks
the stem with thinner bark and the branch of weakened or fallen pine trees. It occasionally attacks
seedlings of various pine species to kill them. This weevil belongs to a so-called secondary insect and
will be able to attack the host successfully when weakened by some reasons. Some people consider
it one of the most injurious insect pests for pines in Japan, while others regard it as a strongly secon-
dary insect. It, however, has not been tried to find out the conditions under which the weevil will
attack the host successfully. This study was undertaken to appreciate its aggressiveness or ability to
invade the host and to settle there. In order to determine the aggressiveness the vigor of the host
should be represented. The study, therefore, has two parts. One is physiological experiments on the
host and the other is an infection experiment of the weevil to the host. The experiments were carried
out in the laboratory of the Tokyo University Forest in Hokkaido during 1963 to 1966.

Experiments on the change in water content and transpiration rate with decreasing soil moisture
were conducted as follows. By the middle of April of each year a number of 4-year-old seedlings of
the white pine, Pinus stobus, were transplanted in the pots and were kept in the open air until they
were brought into a greenhouse in early May. The water condition of the seedlings was controlled
by water supply. Since the disturbance of water balance in the host tree is considered as a cause for the
secondary insect infestations, water content and transpiration rate were measured as indicators of the
water balance. The water content was determined on the woody part of the l-year-old stem (bark
removed) as well as the needles on the same stem. These data were expressed as percentage of fresh
weight. The transpiration rate was determined by HUBER’s method. Soil moisture content was ex-
pressed as percentage of dry weight. The results were shown in Figs. 1-4. While the transpiration rate
gradually declined until the soil moisture decreased near the permanent wilting point, the water content
of the seedling did not show any typical change. Near and below this point the transpiration rate
showed marked decrease which was supposed as the cuticular transpiration. Corresponding with it the
water content of the seedlings began to drop markedly. These experiments indicate that the water
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content in the seedling is kept constant by regulating the transpiration as far as water is available in
the soil.

An experiment on the determination of the water content of the seedlings at the lethal point was
conducted as follows. Critical water content of the seedlings, or the lethal point, below which the seed-
ling could not be alive, was determined by rewatering seedlings which had once lost water to various
degrees and by observing whether they were recovered thereafter or not. The result was shown in
Fig. 5. It is considered the lethal point is placed between 35% and 309c in the stem and 459 and 42%
in the needles.

An experiment on the mortality of the weevil in the egg and young larval stages in relation to
water content of the seedlings was conducted as follows. Each of the test seedlings was covered with
a gauze cage and two pairs of the weevils were introduced in it which had been captured on the trap
log of Pinus sylvestris. Afterwards, the number and development of broods in the stem were examined
and at the same time water contents were measured on the woody part of the l-year-old stem. The
result is shown in Fig. 6.

Eggs seemed to be deposited independently of the water content of the stem, while egg-hatching
was obviously affected by it. The water content, moreover, influenced the larval development and
mortality definitely. The larval galleries were scarcely observed in vigorous seedlings where the water
contents were generally above 60%. After the water content had decreased below 60 %, the galleries
began to develop and larval mortality began to be reduced. When the water content was below about
509, the mortality was negligible and almost all of larvae went on growing normally.

Consideration: From the results of the experiments, it is clear that the seedling which is sup-
plied sufficiently with water and has a normal water balance is capable to resist to the weevil attack
but water deficiency makes the seedling susceptible to it. It indicates that the weevil, Pissodes nitidus,

has a secondary character but has an ability to invade a weakened living tree to kill.



