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Studies on the Shrinkage Properties of Chinese Fir and I-72 Poplar Plantation Wood

Li Jianxiong Lin Zhiyuan Zhao Youke Jiang Jiali
( Research Institute of Wood Industry, CAF  Beijingl 00091 )

Abstract: The transverse shrinkage ( tangential and radial) of Chinese Fir( Cunninghamia lanceolata) and I-72 poplar( Populus
euranericana cv. © San Martina I-72/58” ) at different directiens ( north or south) , tree heights and radial directions were studied
in the paper. The effect of the three factors mentioned above on the transverse shrinkage was analyzed to provide the scientific
data for the appropriate processing and utilization of Chinese Fir and poplar plantation wood . The results showed that there was no
significant difference of shrinkage (tangential and radial) between the samples from north and south directions for Chinese Fir and
F72 poplar. There was significant difference of tangential shrinkage at different heights for Chinese Fir and F72 poplar, while no
significant difference for radial shrinkage . For both species the shrinkage in radial and tangential direction was decreased
gradually from bark to pith, with the similar trend as basic density .
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Tab.1 Summarization of shrinkage and basic dersity measurement for Chinese Fir and F72 poplar wood at different directions
Statistics Ld % L/ % RJ % Ry % Td % T % MJ % BD/(gecm”?)
Mean value 0.183(0.544)  0.092(0.303)  3.008(2.893)  1.474(1.588)  7.543(7.716)  4.366(5.199) 11.749(11.006) 0.301(0.381)

Standard deviation 0.098(0.230)  0.060(0.170)  1.048(0.541)  0.598(0.403)  1.294(0.942)  0.842(0.858)  1.018(0.589)  0.030(0.039)

North
Differentiate coefficient 53.58(42.34)  64.94(55.92)  34.84(18.72)  40.533(25.37) 17.16(12.21) 19.29(16.50) 8.67(5.35) 10.11(10.21)

Specimens number 239(240) 239(240) 239(240) 239(240) 239(240) 239(240) 239(240) 239(240)

Mean value 0.161(0.471)  0.080(0.254)  2.997(3.104)  1.288(1.765)  7.400(7.900)  3.841(5.352) 13.055(11.132)  0.304(0.380)

Standard deviation 0.069(0.148)  0.037(0.118)  0.808(0.560)  0.481(0.397)  1.119(0.942)  0.725(0.830)  0.598(0.910)  0.032(0.035)

South
Differentiate coefficient 42.87(31.46)  46.00(46.45)  26.97(18.03)  37.36(22.50) 15.12(11.92) 18.89(15.51) 4.58(8.17) 10.53(9.20)

Specimens number 235(240) 235(240) 235(240) 235(240) 235(240) 235(240) 235(240) 235(240)
0.172(0.507)  0.086(0.279)  3.002(2.998)  1.382(1.677)  7.472(7.808)  4.106(5.275) 12.396(11.069) 0.302(0.381)

Mean value

Standard deviation 0.086(0.197) 0.050(0.148) 0.936(0.560) 0.550( 0. 409) 1.211(0.945) 0.828(0.847) 1.061(0.768) 0.031(0.037)

Total
Differentiate coefficient 49.73(38.78) 58.20(53.10) 31.17(18.68) 39.82(24.41) 16.21(12.11) 20.18(16.05) 8.56(6.94) 10.33(9.71)
Specimens number 474(480) 474(480) 474(480) 474(480) 474(480) 474(480) 474(480) 474(480)
® 1-72 . The data in the bracket is summarization of I-72 poplar specimens . Lo: Longitudinal shrinkage ratio of oven dried
condition ; La: Longitudinal shrinkage ratio of air- dired condition; Ro: Radial shrinkage ratio of overr dried condition; Ra:
Radial shrinkage ratio of airdried condition; To: Tangential shrinkage ratio of oven-dried condition; Ta:
Tangential shrinkage ratio of air- dried condition ; MC: Moisture content of air- dried condition ; BD: Basic density. 24 . The same as Tab.2, Tab.
4.
2 I-72 4
Tab. 2 Shrinkage and basic dersity measurement for Chinese Fir and 72 poplar plantation wood at different tree heights
Statistics Ld % L/ % Rd % Ry % Td % T % MJ % BD/(g*cm”?)
Mean value 0.180(0.516) 0.090( 0. 272) 3.021(3.031) 1.387(1.773) 7.197(8.795) 3.997(6.256) 12.431(11.432) 0.307(0.373)
Standard deviation 0.100(0.210) 0.052(0.164) 0.851(0.527) 0.481(0.390) 1.029(0. 847) 0.669(0.741) 1.041(0.708) 0.034(0.021)
1.3 m
Differentiate coefficient 55.41(40.76) 58.34(60.37) 28.18(17.40) 34.70(21.98) 14.29(9.63) 16.73(11.84) 8.377(6.19) 11.05(5.73)
Specimens number 120(120) 120(120) 120(120) 120(120) 120(120) 120(120) 120(120) 120(120)
Mean value 0.162(0.513) 0.081(0.283) 3.030(2.998) 1.439(1.688) 7.628(7.881) 4.239(5.341) 12.356(11.055)  0.296(0.388)
Standard deviation 0.066(0.198) 0.034(0.158) 1.006(0.556) 0.638(0.397) 1.144(0.729) 0.813(0.601) 1.044(0.290) 0.033(0.037)
33m
Differentiate coefficient 40.94(38.63) 42.44(55.91) 33.19(18.54) 44.38(23.49) 14.99(9.25) 19.17(11.25) 8.45(2.63) 11.06(9. 48)
Specimens number 118(120) 118(120) 118(120) 118(120) 118(120) 118(120) 118(120) 118(120)
Mean value 0.188(0.519) 0.093(0.286) 3.031(2.973) 1.383(1.624) 7.656(7.350) 4.170(4.831) 12.136(10.973)  0.302(0.382)
Standard deviation 0.105(0.217) 0.070(0-146) 0.918(0.534) 0.523(0.381) 1.222(0.555) 0.881(0.416) 1.049(1.233) 0.029(0.039)
53m
Differentiate coefficient 56.16(41.76) 75.21(51.06) 30.29(17.95) 37.84(23.45) 15.96(7.55) 21.14(8.61) 8.43(11.24) 9.65(10.11)
Specimens number 119(120) 119(120) 119(120) 119(120) 119(120) 119(120) 119(120) 119(120)
Mean value 0.158(0.482) 0.079(0.273) 2.925(2.991) 1.318(1.621) 7.409(7.206) 4.017(4.672) 12.361(10.815) 0.305(0.379)
Standard deviation 0.057(0.157) 0.032(0.121) 0.971(0.624) 0.548(0.453) 1.384(0.690) 0.917(0.512) 1.120(0.245) 0.028( 0. 046)
7.3 m

Differentiate coefficient 36 14(32-51)  40.26(44.24)  33.19(20.87)  41.56(27.92)  18.68(9.58)  22.83(10.95) 9.06(2.27) 9.19(12.04)

Specimens number 117(120) 117(120) 117(120) 117(120) 117(120) 117(120) 117(120) 117(120)
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Tab.3 ANOVA of tangential and radial shrinkage for I-72 poplar and Chinese Fir plantation wood
1-72 ()  Tangential( radial) of I-72 poplar
F F, F,
Differentiation source df SS MS -0 o
B( Different heights) 3(3) 186.19(0.22)  62.063 3(0.073 3) 269.331 446 5" (0.477 169) 2.6(2.6) 3.78(3.78)
C( Different radial position) 2(2) 2.58(21.94) 1.29(10.97) 5.598 113 27" (71.380 136 7°7) 3(3) 4.61(4.61)
Error( E) 437(437)  100.7(67.16)  0.230 4(0.153 77)
Total differentiation 479(437)  428.05(150.33)
() Tangential ( radial) of Chinese Fir
F F, F,
Differentiation source df Ss M 0 >
B( Different heights) 3(3) 17.21(1.03)  5.736 7(0.343 3)  8.824 381 17" (0.969 893 6) 2.6(2.6) 3.78(3.78)
( Different radial position) — 2(2) 248.06(188.58) 124.03(94.29) 190.788 143 8" (266.362 915 4™")  3(3) 4.61(4.61)
Error( E) 431(431)  280.19(152.57)  0.650 1(0.354)
Total differentiation 473(473)  698.79(415.21)
4 I-172 3
Tab .4 Shrinkage and basic dersity for Chinese Fir and F72 poplar plantation wood at different radial positiors
o Al 0 o, o o /0 o e -3
Statistics Ld % Ly % Ry % Ry % Td % T % MJ % BDY(gecm™?)
Mean value 0.180(0.503)  0.089(0.271)  2.240(2.734)  0.983(1.477)  6.607(7.727)  3.656(5.250) 12.517(11.314)  0.284(0.364)

Standard deviation 0.098(0.194) 0.052(0.138) 0. 580( 0. 547) 0.312(0.392) 0.952(1.120) 0.627(0.991) 0.953(1.193)

Near pith
p Differentiate coefficient 54.12(38.51) 58.92(50.86) 25.88(20.00) 31.80(26.52) 14.40(14. 49) 17.16(18.88) 7.62(10.54)

Specimens number 160(160) 160(160) 160(160) 160(160) 160(160) 160(160) 160(160)

Mean value 0.171(0.493)  0.087(0.263)  2.996(3.003)  1.358(1.694)  7.449(7.792)  3.985(5.288) 12.689(11.035)

Standard deviation 0.078(0.177) 0.051(0.127) 0.671(0.465) 0. 473(0.356) 0.960(1.007) 0.736(0.918) 1.070(0.391)

Transition
Differentiate coefficient 45.63(35.85) 58.33(48.36) 22.40(15.47) 34.81(21.00) 12.89(12.92) 18.46(17.36) 8.43(3.54)

Specimens mumber 155(160) 155(160) 155(160) 155(160) 155(160) 155(160) 155(160)

Mean value 0.165(0.526)  0.081(0.302)  3.775(3.258)  1.808(1.858)  8.365(7.904)  4.676(5.288) 11.989(10.857)

Standard deviation 0.079(0.217)  0.046(0.173)  0.810(0.541)  0.496(0.389)  1.010(0.639)  0.764(0.577)  1.036(0.309)

0.026( 0. 030)
9.03(8. 36)

160(160)

0.304(0.372)

0.030( 0. 032)

9.90(8. 50)

155(160)

0.318(0. 406)

0.028(0. 035)

Near bark
ar bar Differentiate coefficient 48.04(41.34) 56.98(57.25) 21.45(16.61) 27.46(20.92) 12.07(8.08) 16.34(10.91) 8.64(2.85) 8.77(8.55)
Specimens number 159(160) 159(160) 159(160) 159(160) 159(160) 159(160) 159(160) 159(160)
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Fig. 1 Relationship between radial shrinkage and different tree height ,
radial positions for Chinese Fir and I-72 poplar plantation wood

. The same cutline as below .
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Fig.2  Relationship between tangential shrinkage and different tree height ,
radial positions for Chinese Fir and I-72 poplar plantation wood
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