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Anatomical and Physical Characteristics of Pinus densiflora Wood

Damaged by Thecodiplosis japonensis Uchida et Inouye
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ABSTRACT

The objective of this work is to examine anatomical and physical characteristics of
wood damaged by pine needle gall midge(PNGM, Thecodiplosis japonensis Uchida et
Inouye) in Pinus densiflora. In anatomical characteristics, it was noted that the number
of axial and radial resin canals in the damaged wood was higher than that in sound
wood. In damaged wood, green moisture content of sapwood and swelling and shrinkage
was higher than sound wood. Both longitudinal compressive strength and bending
strength of the damaged wood were lower than those of sound wood. On the other hand,
shearing strength of damaged wood was similar to that of sound wood.
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Species

Tree age(year) Tree height(m) DBH(cm)

Pinus densiflora (Sound wood)

Pinus densiflora

(Damaged wood by Thecodiplosis japonensis)

27 9 11

27 7 15
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Fig. 3 Radial variation of tracheid length(A) and cell wall thickness(B) with
age in earlywood and latewood of sound wood in P. densiflora.
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Fig. 4 Radial variation of tracheid length(A) and cell wall thickness(B) with
age in earlywood and latewood of damaged wood by T. japonensis in P.
densiflora.
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Fig. 5 Radial variation of tracheid diameter with age in earlywood and

latewood of sound wood(A) and damaged wood(B) by T. japonensis in P.
densiflora.
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Fig. 6 Variation of ray height in sound wood and

Jjaponensis in P. densiflora

damaged wood by T.

Table 2. Number of resin canal in P. densiflora (unit : No./mr)
Longitudinal resin canal Transverse resin canal

Sound wood 1.2 0.9

Damaged wood 1.8 1.5
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Fig. 7 Optical micrographs of longitudinal resin canals in sound wood(A) and
damaged wood by T. japonensis(B) in P. densiflora. (Scale bar = 50m)

Fig. 8 Optical micrographs of transverse resin canals in sound wood(A) and
damaged wood by T. japonensis(B) in P. densiflora. (Scale bar = 50un)
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Table 3. Green moisture content, green density and oven-dried density of P. densiflora

Green moisture

Green density Oven-dry density

content(%) (g/cm) (g/cr)
Sapwood 144 .5 0.98 0.44
Sound wood
Heartwood 35.1 0.48 0.39
Sapwood 120.7 1.05 0.55
Damaged wood
Heartwood 39.7 0.81 0.45
Table 4. Shrinkage and swelling of P. densiflora.
Shrinkage(%) Swelling(%)
L R T L R T
Sapwood 1.05 2.32 4.62 1.06 2.38 4.85
Sound wood
Heartwood 0.45 3.18 591 0.45 3.29 6.29
Sapwood 0.45 4.77 7.45 0.45 5.02 8.05
Damaged wood
Heartwood 0.85 5.00 6.16 0.53 5.27 6.56
Table 5. Axial compressive properties of P. densiflora.
Sound wood Damaged wood
Sapwood Heartwood Sapwood Heartwood
Specific gravity 0.52 0.51 0.47 0.69
Moisture content(%) 9.3 9.3 11.8 12.8
MOR (kef/cx) 450 379 196 249
Proportional limit (kgf/ci) 319 248 139 164
MOE (kgf/cnf) 32159 21951 10706 12586
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Table 6. Shearing strength of P. densiflora.

Sound wood Damaged wood
Sapwood Heartwood Sapwood Heartwood
LR LT LR LT LR LT LR LT
Moisture content(%) 9.7 10.1 116 11.5 136 114 132 12.2

95 101 115 101

Shearing strength (kgf/cr) 97 96 95 115

Table 7. Bending properties of P. densiflora.

Sound wood Damaged wood
Sapwood Heartwood Sapwood Heartwood
Moisture content(%) 10.4 10.2 13.0 13.7
MOR (kgf/ci) 926 806 644 648
Proportional limit{(kef/cn) 447 406 290 302
MOE (ksf/cr) 127178 99530 90571 96377
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