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Properties of Ginkgo Wood*
Gyu-Hyeok Kim - Jae-Sung Cho - Jae-Jin Kim*2

ABSTRACT

Ginkgo trees have long been planted in Korea as roadside trees and ornamental trees, but the
wood was seldom used except some utilization for small artifacts. Soaring prices of imported
wood and future uncertainty about long-term supply of foreign woods have stimulated research
on value-added utdlization of less-utilized domestic wood resources such as Ginkgb wood. The
properties of Ginkgo wood were investigated to determine its utilization potential in this study,
and the results of anatomical, physical, and mechanical studies were presented with chemical
compositions.

Keywords : Ginkgo wood, anatomical properties, physical properties, mechanical properties,
chemical composition
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Table 1. Characteristics of sample trees.
Sample tree DBH Height Clear length Age Sex
(cm) (m) (m) (year)
1 292 10.0 3.7 64 Male
2 30.5 12.6 20 28 Male
3 29.0 5.9 1.8 26 Male
4 27.7 7.3 27 20 Female
5 40.1 6.6 2.3 22 Female
6 242 81 24 21 Male
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Table 2. The number of samples used for property measurements.

Property The number of samples Remarks

Tracheid length 3 sample trees

Specific gravity 3 sample trees

Green MC 3 sample trees

Shrinkage 18 6 sample trees X 3 directions

Diffusion coeflicient 18 6 sample trees X 3 directions

Water absorption 18 6 sample trees X 3 surfaces

Air permeability 9 3 sample trees X 3 replicates

Mechanical property 60 6 sample trees X 10 replicates

Chemical composition 12 6 sample trees X 2 replicates
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Fig 2. Radial variation in green specific gravity of

Ginkgo biloba.
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Fig 3. Radial variation in green moisture content
of Ginkgo biloba.
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Table 3. Shrinkage characteristics of Ginkgo biloba.

Shrinkage(%)
Linear Volumetric
L . Per unit MC when green to
Direction green to oven dry  green to air dry air dry to oven dry oven dry
Longitudinal 0.3534+0.045(0.4)" 0.147£0.026 0.017+0.003
Radial 3.765+0.149(3.0) 2.019+0.126 0.149+0.015 9.293+0.234(8.5)
Tangential 5.410+0.157(4.9) 2.895+0.113 0.216+0.018

‘! Data in parenthesis were cited from the reference( #B1EX 7, 1980).

Table 4. Water absorption characteristics of Ginkgo biloba.

Surface
Transverse Radial Tangential
Absorption(g/cm’ - 24hours) 0.01347+0.00423 0.00124+0.00018 0.00154+0.00014
MC at test time(%) 14.6+0.70 14.2+0.93 14.5+0.75
Table 5. Steady-state diffusion coeflicient of Ginkgo biloba.
Direction
Longitudinal Radial Tangential
----------------- (X 107cm? /sec)------m---nn-nv
Average 44010387 2.28+0.68 1.94+0.37
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Table 6. The mean values of longitudinal permeability(darcy) of Ginkgo biloba at different pressures.

Sample Pressures (mmHg)
Avg.
tree 20 50 100 150 200 250 300
0.585 0.611 0.628 0.639 0.650 0.651 0.686 0.636
(0.080)*  (0.056) (0.052) (0.065) (0.049)  (0.075) (0.076) ’
5 0.243 0.247 0.273 0.274 0.283 0.286 0.290 0271
(0.014) (0.018) (0.019) (0.025) (0.028) (0.028) (0.028) |
3 0476 0.531 0.541 0.542 0.571 0.569 0.576 0544
(0.029) (0.023) (0.027) (0.034) (0.031) (0.021) (0.036) ’
" Values in parenthesis represent standard deviation.
Table 7. The mean values of effective radius and numbers of pit pores of Ginkgo biloba.
Sample Avg. Permeability™ Radius Numbers
tree (Darcy) (um) (X 10?/cm?)
1 0.636 0.200+0.071 3,188+2,999
2 0271 0.073+0.022 10,487+9,811
3 0.544 0.129+0.029 4,286+3,174

"t The values are measured at the pressure of 20mmHg.
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Table 8. Mechanical propertics of Ginkgo biloba.

Property Mean+STD" COV4(%)
Moisture content (%) 14.68+0.21 1.43
Specific gravity™ 0.42+0.05 11.90
Modulus of rupture (kg/cm?) 540.5+100.2 18.54
Modulus of elasticity (x10° kg/cm?) 485+12.2 25.15
Compression strength (kg/cm?)

parallel to grain( || ) 280.9+47.9 17.05

perpendicular to grain(l.) 72.8+14.2 19.51
Tension strength( || ) (kg/cm?) 688.6:+155.5 22.58
Shear strength( || ) (kg/cm?) 100.4+23.7 23.61
Impact bending strength (kg/cm®) 0.39+0.12 30.77
Cleavage resistance (kg/mm) 22.4+5.1 22.77
Nail withdrawl resistance

Transverse surface 1.62+0.51 3148

Radial surface 2.45+0.63 25.71

Tangential surface 1.92+0.51 26.56
Hardness (kg/mm?’)

Transverse surface 2.79+0.85 3047

Radial surface 1.04+0.35 33.65

Tangential surface 1.20+0.30 25.00

* STD represents standard deviation.
2 COV represents coefficient of variation.
" Based on ovendry weight and volume at test time.

Table 9. Comparison of stiffness and strength of Ginkgo biloba with published data, and those of red alder
and yellow poplar.

Specific =~ Modulus of Modulus of ~ Compression strength

Species gravity rupture elasticity parallel  perpendicular Hardness™
----------------- (kg/cm?)--------zneee- (kg/mm?)
Ginkgo biloba” 042 540 48,513 281 73 117
Ginkgo biloba™ -- 450 47,000 360 - --
Red alder™ 457 85,490 -- 18 0.31
Yellow poplar™ 422 85,777 -- 20 0.31

" Average values of both radial and tangential surfaces.

"2 Results obtained from this study.

*# Published data cited from the reference(& B85k 5, 1980).
** Published data cited from the reference(Wengert, 1988).
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Table 10. Chemical compositions of Ginkgo biloba sapwood.

Extractives
Alcohol- Holo- Klason
Sex Ash Cold water Hot water b;:;czc 1% NaOH cellulose lignin a-cellulose
Male 0.63 1.77 347 1.80 12.53 66.60 3290 53.50
Female 0.75 3.26 5.50 1.60 15.96 65.42 32.79 51.85
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