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Evaluation of stress wave propagation velocity in young Japanese cedar
(Cryptomeria japonica) pot-grown seedlings

Chieto Miyashita>'F , Shoko Hata, Masayo Nara, Kenichi Nakamura

Tokyo Metropolitan Agriculture and Forestry Research Center

Abstract

The Young's modulus of Japanese cedar (Cryptomeria japonica), a key quality index of wood, is expected to
improve through breeding owing to its high heritability. Furthermore, the stress wave propagation velocity (Vp), which
can be measured nondestructively, is known to have a strong correlation with the Young's modulus. This makes it
possible to estimate the Young's modulus even for 10-year-old standing C. japonica trees with small diameters. If Vp
could be used as a wood quality indicator even for pot-grown plants younger than 10 years, it would be useful for
improving C. japonica breeding efficiency, which requires a long period of time. To verify this possibility, the Vp and
basal diameter of pot-grown seedling populations of C. japonica breeding materials used to produce male-sterile
cultivars were measured annually for 2—8 years after potting. Relationships between individuals in each year and
between parents and their offspring were evaluated. The results showed that both Vp and basal diameter of 3—5-and
6—8-year-old individuals were highly positively correlated. Furthermore, the Vp trends or relative values of the Young's
modulus of the parents were generally consistent with the Vp trends of each progeny. These findings suggest that Vp,
measured in 3—5-year-old pot-grown individuals, reflects the trend of Vp in 6—8-year-old individuals in the population
and the genetic characteristics of the parents. However, the extent to which the Vp measured in this study reflects the
Young's modulus in a mature standing tree of the individual is unclear. To clarify the potential use of Vp as a wood
quality index in young pot-grown C. japonica, it is necessary to evaluate the correlation between young clones in pot

cultures and standing trees older than 10 years of the same clones.
Keywords: basal diameter, breeding, sugi-pollinosis, wood quality, Young’s modulus

Bulletin of Tokyo Metropolitan Agriculture and Forestry Research Center, 19: 31-39, 2024.
*Corresponding author: c-miyashita@tdfaff.com






