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Selection of Resistant Pine Trees to the Pine-wood Nematode in Shikoku
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Selection of Resistant Pine Trees to the Pine-wood Nematode in Shikoku
Hirooki TAKEUCHI', Takatoshi HANDA®, Tadashi OHGURO® and Masanori OKAMURA™

Summary

In Shikoku region, severely damaged pine forests by the pine wood nematode(Bu?saphelenchus
xylophilus (STEINER ef BUHRER) NICKLE) have been increased since 1972.

Breeding project for resistance to the nematode, as the national project, was started in 1978 in
cooperation with three national Forest Tree Breeding Institutes and fourteen prefectural organizatinos.
In Shikoku region, Shikoku Branch, Kansai Forest Tree Breeding Institute(Shikoku Branch), Ehime
and Kochi Prefectures were joined to the project. Procedures of this project and information accumu-
lated by developmental researches are as follows.

1. Procedure of the project.
1. Selection of resistant candidate trees.

Pine stands for selection of candidate trees were as follows: Altitude-should be lower than 200 m
above sea level in Setouchi area of northern Shikoku and lower than 300m in southern Shikoku.
Distance from the coastline-should be within 4km for Japanese black pine(Pinus thunbergii PARL) and
25 km for Japanese red pine (P. densiflora SIEB. et ZUcCC.). The surviving ratio of the vigorous trees
remaining in the damaged stand-should be lower than 10 %.

The number of selected resistant candidate trees were 1582 for red pine, and 3,062 for black pine.

2. Primary inoculation test of the pine wood nematode.

Twenty scions from each candidate tree were grafted in three organization’s nurseries from late
January to early March, and ten of the successuful grafts were transplanted into pots till the following
March.

The primary inoculation of the pine wood nematode was conducted in the second year using ten
ramets from each candidate tree in green houses. Two-year-old loblolly pine(P. taeda L.) seedlings were
treated identically as the check. Two-year-old leader shoot of each scion was peeled its bark by 1 cm X
5 cm in area and scratched by knife and small saw just like a scar being made by feeding of adult
Japanese pine sawer (Monochamus alternatus HOPE), and then 0.1 ml inoculum suspension with 10,000
nematodes of “Shimabara” pathotype was dropped onto the peeled part in each testify ramet by a
micro-pipet. The pathotye of the nematode called “Shimabara” was collected at Shimabara district in
Nagasaki prefecture by Kyushu Forest Tree Breeding Institute. Then the nematode “Shimabara” was
cultivated at Shikoku Branch and was distributed Ehime and Kochi prefectural organizations for the

primary inoculation test.

(1), (2), (3), (4) : Shikoku Branch, Kansai Forest Tree Breeding Institute
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Shikoku Branch and two organizations surveyed the number of surviving grafts and of sound
grafts in every second week. Result of the survey in the eighth week was compared with that of loblolly
pine seedlings. The clones superior to loblolly pine in survival or soundness judged to be passed the
primary inoculation test. As the result of the primary inoculation test, 216 clones of red pine and 106
clones of black pine have successfully passed the test.

3. The secondary inoculation test and registration of resistant clones to the pine wood nematode

Using twenty rametes of the candidate trees which passed the primary inoculation test, the
secondary inoculation test was duplicated again in following July after grafting at Shikoku Branch by
the same way of the primary inoculation test. As the result of the secondary inoculation test, 15 red pine
and 7 black pine clones were registered as resistant clones to the pine wood nematode.

II. The result of analysis of data and information obtained.

1. The resistance of red pine to the pine wood nematode was higher than that of black pine.

2. In the primary inoculation test, the passing rate of the candidate tree was higher in the candidate
trees selected from the stands in which survival rate was very low as 1 %.

3. The two-year-old open pollinated progenies of the ortet trees which passed the primary inoculation
test were inoculated. And two-year old open pollinated progenies of plus trees which were unselected
on the resistance to the pine wood nematode were inoculated identically. The servival ratio of the
former was much higher than that of the latter. It is confirmed that the character of resistance to the

pine wood nematode is heritable



