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ABSTRACT

Wood properties are affected by environmental factors such as soil and climate change. There were close relation-
ships between mechanical properties and stand characteristics for Quercus serrata stands in Gyeongsangnam-do
Province, Jeollanam-do Province and Je-ju island. Both compression and shear strengths of woods showed a negative
correlation with diameter at breast height (DBH) and the number of tree per hector, while they are positively related
with with tree age, altitude, and drainage. The annual ring width was also negatively correlated with tree age, altitude,
drainage, DBH, and tree height. However, anatomical characteristics of wood did not show much variation depending
on the provincial regions. These results brought a conclusion that Quercus serrata in southern region could be useful
forest resources for the utilization of wood.
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Table 1. Plot data according to standing wood (Quercus serrata)

Division D.B.H. Height Stand age Altitude Stem number per ha
(cm) (m) (year) (m) (Count)

Plot 1 20.31 14.34 42 500~600 1220
(Hamyang)

Plot 2 26.60 16.20 41 500~600 1050
(Hamyang)

Plot 3

(Wando) 23.28 13.18 41 100m under 875

Plot 4 26.50 11.71 61 400~500 725
(Seogwipo)

Plot 5 14.92 10.04 93 700~ 800 850
(Seogwipo)

Plot 6 19.01 11.77 82 300~400 1050
(Seogwipo)
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Table 2. Physical and mechanical properties of Quercus serrata according to standing wood

DBH Height Stand age
Classification N
F p-value F p-value F p-value
Compressive strength 125 -0.271 0.002 -0.465 0.000 0.483 0.000
Shear strength 138 -0.442 0.000 -0.576 0.000 0.581 0.000
Ring width 140 0.396 0.000 0.489 0.000 -0.535 0.000
Density 140 -0.059 0.488 -0.390 0.000 0.213 0.011
Altitude Wood number per hectare Drainage
Classification N
F p-value F p-value F p-value
Compressive strength 125 0.654 0.000 -0.300 0.001 0.416 0.000
Shear strength 138 0.230 0.007 -0.413 0.000 0.301 0.000
Ring width 140 -0.665 0.000 0.136 0.109 -0.218 0.010
Density 140 -0.402 0.000 -0.589 0.000 0.111 0.192

Table 3. Anatomical characteristics of Quercus serrata according to southern region of Korea

Classification Gyeongnam Jeonnam Jeju-do F p-value
14.38 14.38 15.75
No. of ray per (500 x 500 ym) (111 (1.70) (1.08) 1.954 0.188
. 169.25 162.18 141.70
Ray structure height (zm) (17.78) (14.57) (10.16) 5.437 0.023
8.54 6.87
No. of ray cell (500 x 500 xm) (1.02) (1.03) (0.36) 7.130 0.010
. 1.24 1.25
Fiber length (mm) (0.04) (0.02) (0.09) 1.177 0.344
. 17.15 16.10 10.99
Vessel per annual ring (6.52) (4.29) (3.04) 2.668 0.114
68.13 43.38 58.50
Vessel per area (17.04) (6.39) (17.60) 2.706 0.111
Notes; parenthesis is standard deviation.
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Table 4. Physical characteristics of Quercus serrata according to southern region of Korea

. Ring width Density Oven dry shrinkage (%) Air dry shrinkage (%)

Classification 3 - - - -

(mm) (g/em’) Tangential Radial Tangential Radial

Gveonenam 273 ab’ 0.75 b 8.87 427 6.34 2.14

veong (1.03) (0.04) (1.27) (0.69) (1.05) (0.42)
Jeonnam 391 a 0.83 a 9.64 4.58 5.83 1.92
eonna (0.95) (0.04) (0.75) (0.41) (1.11) (0.37)
Jeiu-do 2.08 b 0.85 a 10.77 5.19 7.69 2.70
Ju- (0.86) (0.05) (1.22) (0.58) (1.17) (0.54)

Note; 1): Duncan groping (Subscripts indicate significant effect at 0.05% level)
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Table 5. Mechanical

characteristics of Quercus serrata according to southern region of Korea

Classification Compressive MOR (Mpa)

Compressive MOE (Gpa)

Shear MOR (Mpa)

Gyeongnam 54.19 b 5.02 b 1435 b
(4.74) (0.59) (1.42)
Jeonnam 44.69 ¢ 4.86 b 14.54 b
(4.55) (0.38) (1.05)
Jeju-do 59.17 a 537 a 17.03 a
(5.63) (0.58) (1.57)
A2 vlszskele « AAd Ada Ado Aol 2) 2t A 227 EA4oA= 5 Aolvt
ol A= ool UEhA] ASkAIRE ALt Ad 9 UelA] ooith A AlS > g > A
Ao Apolof M= Fol4de] vekyith Park er al o7 wolu, AFEL Ad > A" > AF
(2010) AF=O] 4] ofeha o] ‘/“:'7\] o2 FUth 45 A > Ad > A
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