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Effects of Forest Management Using Pruning and Thinning
on Wood Quality and Strength Properties of Sugi Planted
in Shimane Prefecture II. '

Relationship between forest management, and visual grading and
bending properties of boxed-heart square timbers *!

Takashi GoT0*2, Shigeo NAKAYAMA *2, Takashi IKEBUCHI*® and Takeshi FURUNO *4°

The aim of this study was to clarify the effects of forest management such as pruning and thinning on the visual
grading and bending properties of boxed-heart square timbers of sugi (Cryptomeria japonica D. Don). In this
paper, boxed-heart square timbers sawn from sugi logs cut down at control and at managed forests were investigated
after drying for visual grading according to the JAS (Japanese Agricultural Standards for Structural Softwood
Lumber) and by full-sized bending tests. The results are summarized as follows : 1) The results of visual grading
of timbers showed that while the ratios of second grades for control forests increased, for managed forests those of
first grades became greater. The difference between the two was affected by the occurrence of knots on the edge of
timber surfaces. 2) Results of full-sized bending testing showed MOE (modulus of elasticity) and MOR (modulus
of rupture) values of 7.36 kN/mm® and 40.7 N/mm? for control forests, and values of 7.52 kN/mm? and 43.2 N/mm®
for managed forests, respectively. The lower fifth percentile values with 75% confidence level were 29.1 N/mm® and
32.1 N/mm? for control and managed forests, respectively. It was recognized that the variations of bending
properties for managed forests tended to be smaller. 3) Concerning the relations between visual grading and MOR,
the variations of MOR at each visual grade for managed forests tended to be smaller than those for control forests.

Keywords . planted sugi trees, forest management, visual grading, bending properties.
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Table 1. Outline of trees and log specimens at each stand.””
Regon  Swnd ot et DE QR Narben ey o8
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Legend : Cf : Control forest, Mf : Managed forest, DBH : Diameter breast height, E: : Modulus of dynamic elasticity by longi-
tudinal vibration, *: Significant at 5% level, ™ : Significant at 1% level.

Note : Management year shows the year when pruning and thinning were conducted after planting. DBH, crown height, and tree

height are mean values of 15 trees at each stand. Green density and Ex are mean values of 30 logs at each stand. Each

value in parentheses is coefficient of variation (C.V., %).
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Fig. 1. Distribution ratio of visual grading of boxed-heart

square timbers for first and second logs from
control and managed forests.

Legend: Cf : Control forest, Mf : Managed forest.

Note : Number of timbers for first and second logs from
Cf and Mf are 60 each.
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Fig. 2. Percentile of moduli of elasticity (MOEs) of
boxed-heart square timbers from control and
managed forests.

Legend: 4 : Control forest, O : Managed forest.

Note : Number of timbers from control and managed

forests are 120 each.
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Table 2. Density and Ex of boxed-heart square timbers according to visual grading before and after drying.

Visual

Density

Moisture

Before and Ex
Stand after drying grading (g/cem’) (kN/mm?) content (%) Number
1 0.65 (15.6) 6.93(18.8) 928 (26.2) 23
Before drying 2 061 (14.4) 6.59(18.4) 80.7 (225) 91
Control 3 0.63 (15.3) 6.23(25.1) 737 (25.1) 6
forest 1 041 ( 95) 7.82(17.9) 16.3 (43.8) 23
After drying 2 041 ( 81) 750(18.1) 15.0"(27.9) 91
3 043 ( 69) 7.28(24.4) 142 (184) 6
1 0.72(14.3) 6.63(13.6) 106.7* (26.4) 58
Before drying 2 0.65"(11.9) 6.54(13.0) 92.0"(25.2) 58
Managed 3 066 (19.0) 6.41( 3.8) 90.1 (36.1) 4
forest 1 042 ( 6.6) 759(135) 140 (18.6) 58
After drying 2 041 (7.2) 7.62(12.4) 13.3 (10.7) 58
3 043 ( 34) 7.73( 2.6) 128 ( 6.0) 4

Legend : E:: Modulus of dynamic elasticity by longitudinal vibration, *: Significant at 5% level, ™ : Significant at 1% level.
Note : Each value in parentheses is coefficient of variation (C.V., %).
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Fig. 3. Percentile of moduli of rupture (MORs) of boxed-
heart square timbers from control and managed
forests.

Legend: 4 : Control forest, O : Managed forest.

Note : Number of timbers from control and managed

forests are 120 each.
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Table 3. Results of full-sized bending tests of boxed-heart square timbers for first and second logs.
Air-dried den51ty GA ARW MOEus. MOE o MOR TL
Stand  Log no. (g/cm®) (mm/m) (mm) (kN/mm®)  (kN/mm*)  (N/; nfmz) (N/mm*)  (N/mm®)

Control ~ First 0.42(9.5) 16 (58.1) (154) 840(227) 7.06(187) 284(20.1) 40.0 (18.8) 27.1
forest  Second 0.40(6.9) 13 (54.1) 5 (138) 943(175) 7.66(16.7) 30.5(158) 414 (15.8) 31.0
Managed ~ First 0.43(7.1) 13 (59.0) 5 (17.3) 874(130) 7.23(105) 285(128) 424 (139) 324
forest  Second 0.41(5.9) 13 (57.7) 5°(121) 9.84(158) 7.82(165) 31.3(14.6) 44.0"(154) 319

Legend : GA : Grain angle, ARW : Average ring width, MOEus. :
Proportional limit in bending, MOR : Modulus of rupture in bending,

MOE : Modulus of elasticity in bending, g :

TL : The lower fifth percentile value with 75% confidence level,

Modulus of elasticity in constant bending moment section,

*: Significant at 5% level.

Note : Sample number is 60 for each log number. Each value in parentheses is coefficient of variation (C.V., %).
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Note :

G1 G2 G3 G1 G2 G3

control forest managed forest

Moduli of elasticity (MOEs) of boxed-heart square
timbers from control and managed forests according
to visual grading.

G1, G2, and G3 represent the first, second, and third
of visual grades, respectively.

Number of timbers for G1, G2, and G3 from control
forests are 23, 91, 6, respectively.

Number of timbers for G1, G2, and G3 from man-
aged forests are 58, 58, 4, respectively.

Bars represent maximum and minimum, and boxes
represent the average + standard deviation.

G1 G2 G3 G1 G2 G3

control forest managed forest

Moduli of rupture (MORs) of boxed-heart square
timbers from control and managed forests according
to visual grading.

Number of timbers for G1, G2, and G3 from control
and managed forests are the same as in Fig. 4.

G1, G2, G3, bars, and boxes are the same as in Fig. 4.
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