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For breeding and selection of resistant pine trees to pine wilt disease, it is essential to clarify
resistance mechanism and to find the characteristics that represent vesistance level. In resistant pine
species and families, the inhibition of nematode activities; migration and reproduction within tree,
have been reported. Therefore, clarification of the inhibition factors of these activities may be essential
to understand the resistance mechanism. After infoction, the nematodes migrate mainly through
cortical resin canals (CRC) and the migration of nematodes in its early stage is an important factor in
symptom development of pine wilt disease. In this study, the relationship between the Morphological
characteristics of CRCs of Japanese black pine and the nematode migration were investigated to
reveal how these characteristics of CRCs represent the resistance level of pine trees to pine wilt
disease.

The relationships between the number and size of CRCs and nematode migration were
mvestigated using the internodes of cvorrent shoots of resistance and non-selected pine seedlings. The
number of nematodes that passed through a shoot cutting decreased with the total sectional area of
CRCs. Additionally, the total sectional area of CRCs and the number of nematodes that passed
through were significantly smaller in resistant pines than non-selected pines. These results suggest
that the total sectional area of CRCs may relate with resistance to pine wilt discase.

The total sectional area of CRCs differed among-seedlings but did not differ between shoot aspects.
The order of total sectional area of CRCs among seedlings and families did not change among years,
These results show that the total sectional area of CRCs might be genetically determined and can he
applied to selection breeding of resistance as a useful index of the resistance level of individual pine
trees or families.

In the node, fewer nematodes passed through the shoot cuttings with a node than those without
node. CRCs ran more complex in and near a node. The number and the size of CRCs were smaller in
nodes than in the internodes. These CRC characteristics were promising factors to evaluate the
degree of the inhibition of nematode migyration. The number of nematodes passed through a node was
smaller if a larger number of whorled branches deviated from the node. The foliage discoloration
began later in the seedlings with larger number of whorled branches than those with fewer whorled
branches. These results suggest that the inhibition of nematode migration in the nodes with many
whorled branches may result into the delayed symptom development of pine wilt disease.

In conclusion,' the Morphological characteristics of Japanese black pine such as size and running
pattern of CRCs and the number of whorled branches, which affected nematode migration, can
determine the resistance level of individual pine trees and pine families to pine wilt disease. The
Morphological characteristics of CRCs can be applied to diagnose of the vesistance level of individual

pine irees and pine families, which results into laborsaving for selection of resistant pine trees.
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