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Abstract Soil physi-chemical properties and the tree growth were compared in successive rotation plantations of
Cunninghamia lanceolata CR Chinese Fir in tree different ages 8-year-old 11-year-old and 14-year-old  and Taiwania
flousiana plantations with the same age pattern which were afforested in previous slash of Chinese Fir. The results showed that
soil bulk densities were 0.893 —1.112 0.797 —1.256 and 0.598 —1.211 g cm  respectively in 8 11 14-year-old Taiwania
Sflousiana plantations soils 0 ~100 cm  which were lower 0.9% -6.9% than those in CR Chinese Fir plantations. Total soil
porosity in the three ages of Taiwania flousiana plantations was respectively 45.69% - 65.33% 46.45% - 68.74% and
39.82% —68.26% and all higher 6. 6% —8.7% than that in the CR Chinese Fir plantations. The soil ventilation degree was
respectively 49.57% —59.71% 44.55% —66.68% and 42.38% —66.16% and also higher 14.2 % -24.4% than that in the
CR Chinese Fir plantations. The soil saturation moisture capacity was respectively 3.43% - 11.43% 4.15% -19.73% and
2.28% -12.23% and higher 12. 4% —14.9% than that in the CR Chinese Fir plantations The saturated water contents were
46.89% —66.50% 40.90% -68.09% and 42.36% —98.15% respectively and higher 12.4% - 14.9% than that in the CR
Chinese Fir plantations. pH values of forest soil 0 -40 cm layer were 4.30 —5. 10 4.40 —4. 80 and 4. 13 —4. 55 respectively in

8 11 14-years-old of Taiwania flousiana plantations which were lower 1.3% - 6.3% than that in the CR Chinese Fir
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plantations  and the organic matter contents were 46. 03 —71.45 34.96 —68. 67 and 25.59 —=79.38 g kg ™' and lower that in CR
Chinese Fir plantations in the 8-year-old however higher 23.4% —77. 1% than that in the 11 14-years-old. Total nitrogen and
hydrolysis nitrogen contents were 1.78 —=3.55 1.97 =3.04 2.01 =3.12 g kg™ and 146.9 —355.3 185.0 —370.5 136.6 —365.9
mg kg ™' and slightly lower than that in 8-year-old is and higher 20. 1% —35.6% in the 11 14-years-old. Available P contents
were 0.5 -2.7 0.6 —1.5 and 0.6 —2.8 mg kg ' respectively and higher than that 11.1% —54.5% in the CR Chinese Fir
plantations. Available K contents were 15.4 —137.5 34.5-115.5 and 18.7 —89.1 mg kg ' and lower 23.6% —47.6% than
that in the CR Chinese Fir plantations. In the 8 11 14 years-old of Taiwania flousiana plantations the average diameter was
10.70  12.67 and 14. 13 cm respectively and higher 12. 4% —36.7% than that in the CR Chinese Fir plantations. The average
tree height were 8.63 11.47 and 13.33 m respectively and higher 11.7% - 30.2% than that in the CR Chinese Fir
plantations. Tree stands volumes were 93.308 153.418 and 203. 824 m’- hm * respectively higher 37. 7% —117.5% than that
in the CR Chinese Fir plantations.
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Tab. 1 Soil physical properties comparison of Cunninghamia lanceolata and Taiwania flousiana plantation

Forest Age/ Slope Soil Density/ Non-capillary Capillary Total Venting Salu‘ration
type a position layer/cm g cm? porosity/ % porosity/ % porosity/%  quality/ % ln(Jlb:llll‘(;‘

capacity/ %

0~20 0. 893 11. 62 53.71 65.33 11.43 66. 08

Up 20 ~40 0. 899 4.18 49.13 53.31 8.89 66. 50

40 ~ 100 1. 103 3.55 47. 66 51.21 4.15 62.34

8 0~20 0.901 13.10 45.25 58.35 8.73 66. 08

Middle 20 ~40 0.911 8.42 46. 04 54.46 7.28 54.93

40 ~ 100 1.108 6.93 45.09 52.02 4.56 46. 89

0~20 0.916 9.63 49. 88 59.51 11.43 62.57

Down 20 ~40 0.923 5.73 45.09 50. 82 8.73 54.93

40 ~ 100 1.112 2.78 42.91 45.69 3.43 50. 89

0~20 0.986 21.65 47.09 68. 74 10. 79 61.34

Up 20 ~40 1. 048 9.75 46. 04 55.79 9.75 43.52

40 ~ 100 1.256 4.43 42.53 46.96 4.15 40.90

11 0~20 0.814 19. 45 48.75 68. 20 18. 67 68. 09

Taiwania Middle 20 ~40 0. 862 9.14 44.24 53.38 14. 05 60. 16

Sflousiana 40 ~ 100 1. 148 7.20 41. 80 49. 00 9.75 58.07

0~20 0.797 21. 88 51. 80 73. 68 19.73 97.08

Down 20 ~40 0.814 11.48 39.31 50.79 18.48 52.10

40 ~ 100 0.997 6.72 39.73 46. 45 13.09 46. 45

0~20 0.598 21.97 46.24 68.21 9.88 98. 15

Up 20 ~40 0.799 10. 34 45.09 55.43 6.70 58.53

40 ~ 100 0.99%4 6.34 41. 34 47. 68 2.28 50.99

14 0~20 0.753 20. 35 47.91 68.26 6.82 67.23

Middle 20 ~40 0.979 9.78 42.13 51.91 4.41 61.45

40 ~ 100 1.211 7.56 41.76 49. 32 4.38 46.78

0~20 0.747 22.30 44.25 66. 55 18.63 89. 16

Down 20 ~40 0.897 13. 60 35. 64 49.24 12.23 66. 60

40 ~ 100 1. 181 6.70 33.12 39.82 9.41 42.35

0~20 0.906 9.30 50.13 59.43 7.00 65. 85

Up 20 ~40 0.903 3.50 45.61 49.11 3.75 44.71

40 ~ 100 1.117 2.80 42.98 45.78 2.45 40.90

8 0~20 0.912 12.40 44.72 57.12 12.00 64.49

Middle 20 ~40 0.926 7.71 43.77 51.48 10.71 43.00

40 ~ 100 1.122 5.87 43.03 48.90 5.75 37. 46

0~20 0.928 8.92 48.33 57.25 8.89 63. 87

Down 20 ~40 0. 944 4.28 42.30 46. 58 7.15 60. 37

40 ~ 100 1. 106 2.80 41.77 44.57 2.45 42.52

0~20 0.992 20. 42 47.33 67.75 9.78 60. 35

Up 20 ~40 0.997 9.12 45.34 54.46 9.11 42.00

40 ~ 100 1.124 4. 88 41.23 46.11 4.23 39.70

11 0~20 0.824 11.23 43.62 54.85 12.79 64.52

Middle 20 ~40 0. 892 8.13 41.10 49.23 12. 04 58.23

Cunninghamia 40 ~ 100 1. 136 5.34 39.00 44.34 5.76 44.77

lanceolata 0~20 0. 802 16.78 49.21 65.99 16. 88 67.23

20 ~40 0.877 9.55 37.88 47.43 15.78 49. 88

Down 40 ~ 100 1.033 5.23 36.78 42.01 11.08 42.87

0~20 0. 667 18. 67 45.04 63.71 8.00 62.02

Up 20 ~40 0.908 8.72 44.76 53.48 5.58 53.63

40 ~ 100 1.187 6.11 40. 41 46.52 2.52 46.78

14 0-20 0.799 18.79 44.12 62.91 6.70 58.53

Middle 20 -40 0.974 9.23 37.09 46. 32 5.88 56. 12

40 ~ 100 1.222 6.42 40. 24 46. 66 2.53 50.99

0~20 0. 824 19. 67 42.67 62.34 10. 31 58.58

Down 20 ~40 1. 006 9.99 32.76 42.75 9.88 56. 17

40 ~ 100 1.183 6.90 32.01 38.91 8.76 50. 39
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Tab. 2 Soil chemical properties comparison of Cunninghamia lanceolata and Taiwania flousiana plantation
N Hydr lN, P K
F gl Soil - Organic Total nitrogen y‘llo ysis Available Available
orest Age/a (')]?e o! P matter/ contents/ mtrogen P contents/ K contents/
type position layer/cm . 1 contents/ » »
g kg g kg o -1 me ke mg kg
mg kg
0~20 4.30 71.45 3.55 355.3 2.7 137.5
Up 20 ~40 4.48 46. 03 1.78 146.9 0.5 31.9
8 0~20 5.10 67.52 3.04 349.9 2.5 108.9
Middle 20 ~40 4.88 35.55 1.83 149.5 1.5 34.1
0~20 4.55 59.90 2.75 336.2 2.2 38.5
Down 20 ~40 4.42 39.70 1.91 216.0 0.6 15.4
0~20 4.80 68. 28 3.02 296.5 1.5 115.5
Up 20 ~40 4.73 34.96 1.98 185.0 0.9 44.0
11 0-20 4.40 67.42 3.01 370.5 1.1 66. 0
Taiwania Middle 20 ~40 4.52 46. 08 2.39 264.9 0.6 26. 4
Slousiana 0~20 4.68 68. 67 3.04 268.2 1.2 91.4
Down 20 ~40 4.52 36. 45 1.97 217.8 0.7 34.5
0~20 4.55 67.43 3.07 348.6 1.3 55.0
Up 20 ~40 4.41 25.59 2.20 202.7 0.6 20.9
14 0~20 4.16 65. 34 3.03 307.7 1.1 48.4
Middle 20 ~40 4.32 24.35 2.12 136.6 0.4 18.7
0~20 4.38 79. 38 3.12 365.9 2.8 89.1
Down 20 ~40 4.37 44. 06 2.01 215.8 1.6 40.7
0~20 4.85 71.45 3.62 362.5 0.8 84.7
Up 20 ~40 4.72 46. 03 1.75 132.8 0.6 30.8
8 0~20 5.10 67.52 3.07 325.3 1.8 189.2
Middle 20 ~40 5.05 35.55 1.96 188. 4 0.7 91.3
0~20 5.12 59.90 2.63 340. 1 1.8 198.2
Down 20 ~40 4.78 39.70 1.88 220.2 0.9 104.9
0~20 4.67 68. 28 2.47 239.4 1.0 46.2
Up 20 ~40 4.87 34.96 1.97 203.3 0.7 23.1
11 0~20 4.76 67.42 2.47 239.4 1.1 46.2
Cunninghamia Middle 20 ~40 4.89 46.08 2.11 203.3 0.8 23.1
lanceolata 0~20 4.35 68. 67 2.12 239.4 1.0 46.2
Down 20 ~40 4.47 36. 45 1.67 203.3 0.7 23.1
0~20 4.57 67.43 2.24 256.6 1.7 132.7
Up 20 ~40 4.31 25.59 1.34 107.9 0.3 37.4
14 0~20 4.57 65. 34 2.25 256. 6 1.7 135.4
Middle 20 ~40 4.31 24.35 1.56 107.9 0.3 42.5
0~20 4. 46 79. 38 2.31 282. 1 1.0 123.5
Down 20 ~40 4.34 44.06 1.76 184.6 0.6 36.6
3.2.2 2 8 11 14 46.03 ~ 71.45
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34.96 ~68.67  25.59 ~79.38 ¢ kg 0.5~2.70.6~1.5
8 0.6~2.8 mg kg 11.1% ~
11 14 6. 4% 54.5% 2 3
22.9% 2 3 t=1.632 <1, s =2. 048
t=0.740 <1, =2.035 2 2 3
3 F =3.755~6.632 > F, ;s =2.657
F=0.012~0.120 < F, ,, =3.682
3.2.5
3.2.3 2 8 11 14
1.78 ~3.55 1.97 ~3.04 2 8 11 14
2.01 ~3.12 g kg™ 15.4 ~137.5 34.5 ~
8 11 14 115.5 18.7 ~89.1 mg kg™
20.1%  35.6% 23.6% ~47.6%
2 3 2 3
1 =1.968 <1t . = t=1.387 <1, =2.045
2.032 2 3 2 3
F=7.379 ~9.120 > F, ,, =4.026 F=5.979 ~9.423 > F,,, =4.456
2 8 11 14 3.3
146.9 ~355.3 185.0 ~370.5 3.3.1 3 8 11 14
136.6 ~365.9 mg kg~' 8 10.7 12.7 14.1 cm
114 1.01 ~1.34 cm
20.7%  32.0% 8 11 14 7.8 11.3  11.7 e¢m
2 3 36.7% 12.4%  20.4%
t=1.390 <1, 5 =2.032 21.7% 2 3
2 3 t=2.603 >1,, =2.131
F=0.810~1.145 <F =3.684 2 3
F =0.264 ~0.458 < F =5.143
3.2.4 2 8 11 14
3 2

Tab. 3 Growth comparison of Cunninghamia lanceolata and Taiwania flousiana plantation

Slope Taiwania flousiana Cunninghamia lanceolata
DBH/ DBH/
Age/a position
cm Tree height/m Stand volume/ m> hm ~> cm Tree height/m  Stand volume/ m* hm 2
Up 9.8 7.9 71. 408 7.0 5.1 25. 826
Middle 10. 6 8.0 83.153 8.6 7.3 54.559
8 Down 11.7 10.0 125.725 7.9 7.5 48.326
Mean 10.7 8.6 93.429 7.8 6.6 42.904
Up 12.7 11.4 153.418 10.3 9.4 98. 604
Middle 12.8 10.9 147.313 11.3 9.9 111.357
H Down 12.5 12.1 159.522 12.2 10.3 124.201
Mean 12.7 11.5 153.418 11.3 9.9 111.387
Up 13.5 12.4 184.206 10. 6 10. 4 114.589
Middle 13.8 12.9 189. 170 12.2 11.2 129. 601
14 Down 14.9 14.7 238.097 12.3 11.3 145. 560
Mean 14.1 13.3 203. 824 11.7 11.0 129.917
3.3.2 3 8 11 14 8.63 11.47 13.33 m
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