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Fig. 2 Density Profile and eight ring characteristics
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Fig. 4 Regression formulas for the relationships between DBH and volume.
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Fig. 5 Relationship between DBH and stem biomass of Taiwania tree.
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Fig. 6 Relationship between biomass above ground and DBH of Taiwania tree.
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Fig. 11 Relationship between root biomass/tree biomass above ground and DBH.
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Fig. 12 The relationship between volume growth per hectare and ages for various thinning

intensities of Taiwania plantation.
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Fig. 13 The relationship between trees per hectare and ages for various thinning intensities

of Taiwania plantation.
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Table 1 Relationships between volume (V, m3), DBH (D, m), and tree height (H, m) of

Taiwania tree trunk.

Volume No.  Regression equations MSE AdjR? Fvalue P value
1 V=0.02364+0.33219D*H 0.0165 0.969 2254.2 <.0001
2 V=-0.16795+9.12241D° 0.0404 0.923 879.2 <.0001
3 V=0.33761D*H 0.0166 0.981 3824.2 <.0001

Volume
4 V=8.02154D? 0.0527 0.940 1156.4 <.0001
5  V=11.7943D>°% 0.0253 0.972 1241.8 <.0001
6  V=0.3372(D*H)"%" 0.0168 0.981 18859 <.0001
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Table 2 Relationships between biomass (M, kg), volume (V, m3), and DBH (D, m), of

Taiwania trees aboveground, stem, and root

Biomass Regression equations MSE R? P value
M=4200.3D%*%'" 30640 0.965  <.0001
Aboveground biomass  M=412.7V*% 3353.0 0.962  <.0001
M=411.14763V 33341 0962  <.0001
M=3075.1D>%" 24872  0.956  <.0001
Stem biomass M= 328.6\ %9408 23675 0.958  <.0001
M=326.28686V 2399.1  0.957  <.0001
M=2025.8D*57%? 29346 0913  <.0001
Root biomass M=145.9yv}114 3894.4  0.885  <.0001
M=153.76163V 3630.0 0.882  <.0001
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Table 3 ANOVA of eight ring characteristics of different Taiwania stand densities and tree ages.

Source EW LW RW ED LD RD Max Min

B R F 7.51** 0.01 6.58** 2.72* 2.26 3.40* 0.32 2.89*
Pr 0.0001 0.9977 0.0004 0.0486 0.0864 0.0207 0.8122 0.0392

i F 232.70** 31.24* 301.90** 0.73 2.38 4.83** 6.63** 3.6**
Pr <.000 <.0001 <.0001 0.5758 0.0567 0.0013 <.0001 0.0088

Br B RXHRE F 1.03 1.2 0.59 0.23 0.33 0.38 0.49 0.37
Pr 0.428 0.2962 0.8443 0.9968 0.9823 0.9681 0.9181 0.9719

** Pr <0.01 * Pr<0.05
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Table 4 Comparison of eight characteristics of different thinning treatments.

Source EW LW RW ED LD RD Max Min

(mm) (mm) (mm) (g/em®) (glem®) (g/em®) (g/em®) (glem?)

Fris R s 2.999200937%3.936% 0.289° 0.492% 0.345° 0.618% 0.239°
¢ 2980°0.913%3.893% 0.307° 0.523° 0.369% 0.633* 0.255°
3 2679°0.927°3.605% 0.292° 0.509% 0.352% 0.627° 0.243%®
4178 2,095°0.92223.017° 0.298® 0.502° 0.368° 0.624° 0.254°
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Table 5 Comparison of eight characteristics of different tree ages.

Source EW LW RW ED LD RD

Max

Min

(mm) (mm) (mm) (giem®) (g/em®) (g/em®)  (glem®) (glem®)

H#r % 2ZEnts 10 £ I AT 0.86090.424°1.284% 0304% 0.499® 0.364% 0.573° 0.264°
(39-40 &)
¥ 2 g1 6-10 # 1.460°0.741°2.201° 0.294% 0.518% 0.373% 0.629% 0.248°
(33-38 &)
$ 2%l 15 & 1.604°0.740°2.344¢ 0296°% 0.522% 0.369% 0.650% 0.247°
(27-32 &#)
$ 1S g2 2496°0920°3.416° 0.293% 0508% 0.353% 0.652% 0.241°
(16-26 &)
$1Zpas 6.771%1.79828.568% 0.295% 0.485° 0.334° 0625% 0.239°
(16 & #)
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Table 6 The stand structrue of Taiwania plantation with different thinning strategy.

Treatment Age Density Mean DBH Mean height Basal area VVolume Biomass Carbon storage
(yr) (trees/ha) (cm) (m) (m?ha) (m*ha) (ton/ha) (ton/ha)
Heavy thinning 6 1714 9.31 5.60 12.244 315 12957 6.15
11 1692 17.14 10.82 40.227 1973 81.105 38.52
17 Before thinning 1678 21.47 15.31 62.594  426.7 175.428 83.33
17 After thinning 931 23.77 16.19 41.687 293.6 120.716 57.34
21 931 27.26 18.04 54955 4327 177.887 84.50
26 Before thinning 922 29.43 19.12 63.813  536.0 220.373 104.68
26 After thinning 603 31.25 19.68 47.052 4045 166.291 78.99
31 600 34.37 22.07 56.808 546.9 224.839 106.80
40 592 36.52 24.83 63.567 690.6 283.918 134.86
Medium thinning 6 1547 9.25 5.50 10.916 275 11.318 5.38
11 1497 17.53 11.03 37.257 187.2 76.962 36.56
17 Before thinning 1478 22.00 15.43 58.410  403.7 165.998 78.85
17 After thinning 1067 23.60 16.05 47313  333.1 136.953 65.05
21 1067 26.74 17.85 60.896  478.0 196.508 93.34
26 Before thinning 1047 28.47 18.78 67.716  564.6 232.134 110.26
26 After thinning 800 29.91 19.28 57.718  489.8 201.376 95.65
31 797 32.39 21.43 67.826  640.3 263.261 125.05
40 783 33.90 24.08 73.554  783.3 322.045 152.97
Light thinning 6 1631 9.62 5.61 12.525 320 13.152 6.25
11 1603 17.57 11.06 40.599  206.7 84.981 40.37
17 Before thinning 1586 21.77 15.35 61.670 425.6 174.980 83.12
17 After thinning 1186 23.62 16.08 52.302 368.4 151.460 71.94
21 1186 26.07 17.66 64.017  496.7 204.213 97.00
26 Before thinning 1181 27.52 18.47 71.417  584.2 240.178 114.08
26 After thinning 1014 28.34 18.75 65.601 542.6 223.089 105.97
31 1003 29.98 20.70 73.101 669.9 275.437 130.83
40 936 31.72 23.46 76.717  797.3 327.788 155.70
No thinning 6 1511 9.32 551 10.909 28.0 11.494 5.46
11 1478 18.15 11.30 39.814 2075 85.315 40.52
17 1458 22.75 15.61 62.022 435.7 179.142 85.09
21 1433 24.96 17.14 73.330 567.7 233.416 110.87
26 1425 26.45 17.96 82.537 676.9 278.304 132.19
31 1372 28.03 19.81 89.282  805.6 331.231 157.33
40 1103 30.98 23.07 87.215 905.6 372.320 176.85
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Table 7 Thinning volume, periodic, accumulating and total net volume after thinning

regimes for Taiwania plantations.

Treatment Age after thinning periodic accumulating total net thinning thinning
thinning volume net net volume volume volume + volume
year volume after after  total net + stand
after thinning  thinning volume volume
thinning  regimes  regimes  after
regime thinning
regimes
(yr) (m*ha) (m*ha)  (m¥ha) (m%ha) (m*ha) (m¥ha)
17  After thinning 133.072
Heavy thinning 21 4 139.05 139.05 139.05 272.12 565.73
26 Before thinning 9 103.34 242.39 242.39 37546 669.07
26 After thinning 131.540
31 14 142.40 142.40 384.79 516.33 811.47
40 23 143.69 286.09 528.48 660.02 955.16
17 After thinning 70.643
Medium thinning 21 4 144.85 144.85 14485 21549 548.59
26 Before thinning 9 86.65 231.50 23150 302.14 635.24
26 After thinning 74.811
31 14 150.52 150.52  382.02 456.83 785.76
40 23 142.98 293.49 52499 599.80 928.74
17 After thinning 57.204
Light thinning 21 4 128.31 128.31 128.31 18551 553.90
26 Before thinning 9 87.47 215.78 215.78 27299 641.37
26 After thinning 41.565
31 14 127.32 127.32 343.10 384.67 768.69
40 23 127.33 25465 47043 512.00 896.02
17 228.21 407.76
No thinning 21 4 132.00 132.00 132.00 132.00 567.72
26 9 109.18 241.18 241.18 24118 676.90
31 14 128.73 128.73  369.91 369.91 805.63
40 23 99.94 228.67  469.85 469.85 905.56
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Table 8 Periodic, accumulating and total annual net volume after thinning regimes for

Taiwania plantations.

Treatment Age after ~ periodic accumulating mean  mean annual net
thinning annual net annual net annual net  volume +
year  volume volume volume thinning volume

(yr) (mhalyr) (m¥hatyr) (mPhalyr)  (m%halyr)
Heavy thinning 17 After thinning

21 4 34.76 34.76 34.76 68.03

26 Before thinning 9 11.48 26.93 26.93 41.72

26 After thinning

31 14 28.48 28.48 27.48 36.88

40 23 10.26 20.44 22.98 28.70
Medium thinning 17 After thinning

21 4 36.21 36.21 36.21 53.87

26 Before thinning 9 9.63 25.72 25.72 33.57

26 After thinning

31 14 30.10 30.10 27.29 32.63

40 23 10.21 20.96 22.83 26.08
Light thinning 17 After thinning

21 4 32.08 32.08 32.08 46.38

26 Before thinning 9 9.72 23.98 23.98 30.33

26 After thinning

31 14 25.46 25.46 24.51 27.48

40 23 9.09 18.19 20.45 22.26
No thinning 17 20.75 37.07

21 4 33.00 33.00 33.00 33.00

26 9 12.13 26.80 26.80 26.80

31 14 25.75 25.75 26.42 26.42

40 23 7.14 16.33 20.43 20.43
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Table 9 Thinning carbon, periodic, accumulating and total net carbon after thinning regimes

for Taiwania plantations.

Treatment Age after thinning periodic accumulating total net thinning thinning
thinning carbon  net net carbon carbon carbon + carbon
year carbon after after  total net + stand
after thinning  thinning carbon carbon
thinning regimes  regimes  after
regime thinning
regimes
(yr) (ton/ha) (ton/ha)  (ton/ha)  (ton/ha) (ton/ha) (ton/ha)
17 After thinning 25.988
Heavy thinning 21 27.16 27.16 27.16 53.14 110.48
26 Before thinning 9 20.18 47.34 47.34 73.33  130.67
26 After thinning 25.689
31 14 27.81 27.81 75.15 100.84 158.48
40 23 28.06 55.87 103.21 12890 186.54
17 After thinning 13.796
Medium thinning 21 4 28.29 28.29 28.29 42.08 107.14
26 Before thinning 9 16.92 45.21 4521 59.01 124.06
26 After thinning 14.610
31 14 29.40 29.40 7461  89.22 153.46
40 23 27.92 57.32 10253 117.14 181.38
17 After thinning 11.172
Light thinning 21 4 25.06 25.06 25.06 36.23  108.17
26 Before thinning 9 17.08 42.14 42.14 53.31 125.26
26 After thinning 8.117
31 14 24.87 24.87 67.01 75.12 150.12
40 23 24.87 49.73 91.87 99.99 174.99
17 4457 79.63
No thinning 21 4 25.78 25.78 25.78 25.78  110.87
26 9 21.32 47.10 4710 4710 13219
31 14 25.14 25.14 7224 7224 157.33
40 23 19.52 44.66 91.76  91.76 176.85
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Table 10 Periodic, accumulating and total annual net carbon after thinning regimes for

Taiwania plantations.

Treatment Age after  periodic accumulating mean mean annual
thinning annual net annual net annual net net carbon +
year carbon carbon carbon thinning carbon

(yr) (ton/halyr) (ton/halyr) (ton/halyr) (ton/halyr)
Heavy thinning 17 After thinning

21 4 6.79 6.79 6.79 13.29

26 Before thinning 9 2.24 5.26 5.26 8.15

26  After thinning

31 14 5.56 5.56 5.37 7.20

40 23 2.00 3.99 4.49 5.60
Medium thinning 17  After thinning

21 4 7.07 7.07 7.07 10.52

26 Before thinning 9 1.88 5.02 5.02 6.56

26 After thinning

31 14 5.88 5.88 5.33 6.37

40 23 1.99 4.09 4.46 5.09
Light thinning 17 After thinning

21 4 6.26 6.26 6.26 9.06

26 Before thinning 9 1.90 4.68 4.68 5.92

26 After thinning

31 14 4.97 4.97 4.79 5.37

40 23 1.78 3.55 3.99 4.35
No thinning 17 4.05 7.24

21 4 6.44 6.44 6.44 6.44

26 9 2.37 5.23 5.23 5.23

31 14 5.03 5.03 5.16 5.16

40 23 1.39 3.19 3.99 3.99
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Table 11 Effects of thinning on the periodic, accumulating, mean net carbon sequestration

of Taiwania plantation.

Treatment Age after periodic accumulating total net thinning carbon
thinning net carbon  net carbon  carbon + total net
year after after after carbon after
thinning thinning  thinning thinning
regime regimes  regimes regimes
(yn)
Heavy thinning 17 After thinning
21 4 1.05 1.05 1.05 2.06
26 Before thinning 9 0.95 1.00 1.00 1.56
26 After thinning
31 14 1.11 111 1.04 1.40
40 23 1.44 1.25 1.12 1.40
Medium thinning 17  After thinning
21 4 1.10 1.10 1.10 1.63
26 Before thinning 9 0.79 0.96 0.96 1.25
26  After thinning
31 14 1.17 1.17 1.03 1.23
40 23 1.43 1.28 1.12 1.28
Light thinning 17 After thinning
21 4 0.97 0.97 0.97 1.41
26 Before thinning 9 0.80 0.89 0.89 1.13
26  After thinning
31 14 0.99 0.99 0.93 1.04
40 23 1.27 111 1.00 1.09
No thinning 17
21 4 1.00 1.00 1.00 1.00
26 9 1.00 1.00 1.00 1.00
31 14 1.00 1.00 1.00 1.00
40 23 1.00 1.00 1.00 1.00
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