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The biomass yield of forest stands generally increases with forest density. In
the early stages of afforestation, the biomass of young forests, stem biomass,
and carbon density 1n the tree layer initially increase with higher planting
densities, but later decrease. Density control can affect the distribution of
factors such as light, temperature, and moisture in the forest, thereby
influencing litter formation, biomass, and understory plant species diversity,
which subsequently impacts soil nutrients. Soil organic carbon storage results
from the balance between the amount of plant residues entering the soil and their
decomposition loss due to microbial activity. Thus, 1t depends on the balance
between carbon inputs from litter and root deposits and the carbon release during
decomposition, which 1s directly or indirectly influenced by forest management.
This study has been conducted in the Taichung District Office of the Forestry and
Nature Conservation Bureau, at the Baxianshan area, 118th Forest District (L1
Leng Forest Road 13.5K, 16K, 23K), and 38th Forest District (Daxueshan Forest
Road 30.5K). Taiwania cryptomerioides (4 densities) and Cunninghamia konishii Haya
ta (3 densities) trial plots with different planting densities were established.
The results showed that, at the logging residue sites, soil carbon storage
decreased by 5% to 15% after one to two years. In the early stages of
afforestation, soil respiration and seedling growth did not follow a consistent
pattern across the different forest densities.
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B3 . SKEELE » RRUKE (5.005umol m™2 s1) >C (3.785umol m™2 s-1) >B (3.305
umol m2 sy >A (3.17umol m2 s1y >D (3.0l gmol m2 s-ly > MisEH S HT24KEE =]
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HERO~5em ~ 10~20cmZEfE Y 38R & B AERPIH (117, 11271.01 ~ 37.3%10. 16g/kg) B ELAIAZk
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(2) 16KERAITEIFRIE 1-380~5em ~ 5~10cmZ&E BRI (72.93£33.88 ~ 45.24%24.63g/kg) LAYl
FZAR(93.69111.39 ~ 50.97£19.41g/kg) B/ V22% K 11% » 11 10~20cm Kz 20~30cmiZE (&K ERETHE,
(40.3%20.54 ~ 34.63%14.69g/kg) EEMIAZAL(34.5626.84 ~ 31.05%2.73g/kg) B IHEHMRIE(17% ~
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(3)  23KBRTEEFR)E £ 30~5em K 30~40cm 7 fE (A ER B (263 . 631117.32 ~ 28.54%15.78¢/kg)Eb
MIFZ#R(249.37491.01 ~ 25.6914.49¢/ k) Ba 0 T 6% 11% > EHfH5~10cm ~ 10~20cm ~ 20~30cm%E
FERERDIHL(75.91252.49 ~ 41.87423.85 ~ 34.28%22.67¢/kg) EEMIAZ#K(89.95246. 1 ~ 60.85
+13.1 ~ 37.1246.46g/kg) B 2FB RN - 5351 F516% ~ 31% ~ 8%
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F 1 REEE IBEE - HIESHE - HIERE oH) -~ Ak HIEAHRE
=
S TEAEE  aaE OM
7l pH =i
cm BD(gem™) % %
0-5 0.39+0.20  5.2713.63  3.2510.39 44.56%14.17
1 5-10 0.85£0.01 19.74%5.39  3.19%0.28  17.11%3.10 SL
10-20 0.95 13.97 3.5 13.10
0-5 0.54%0.18  3.55%3.55  3.38%0.27  29.21%15.9
5-10 0.7510.16  5.08%1.32  3.47+0.17 8.5812.88
2 SL~SCL~CL
10-20 0.8710.14  5.74%£3.64  3.65%0.02 7.3311.84
20-30 0.55 0.88 3.8 12.78
0-5 0.6410.07  5.45%1.75  3.69+0.12  17.46%0.34
5-10 0.65£0.08  4.85%2.33  3.700.07  13.61%1.40
10-20 0.5910.14  6.59+3.06  3.7710.07 11.6910.9
3 SL~SCL~L
20-30 0.67£0.10  8.43%3.65  3.81%0.15  10.89%1.59
30-40 0.71£0.05  5.29%1.25  4.09%0.25 10.57£1.12
40-50 0.70+0.15  6.58%1.82  4.15X0.23  10.09%2.19

2 HAPRIE 13.5K e 24K RSkt i S bR R H L

H & AM PM H¥  ®&KE s/ME
SHISH 248+ 05 194 02 215 £ 04 35 1.4
SH16H 229% 03 164 £ 01 195 £03 34 1.7
] 2392 06 183 £ 0.1 207 £ 0.5
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%3 A 13.5K K 24K sttt A [E R 2 I S bR PERGE S

P KT E AT Pt TSI
BN RHR ‘ R2
SITE - Fom AR BEE  S{bhEE 3TN
m T m’/m’ (S/m) rmol m” s’ gmolm”s’

13.5K 234 14519 26.0 0.271 0.011 2.59 0.9944 547.1
i1 9 1472771 228 0.087 0.004 5.01 0.9988 499.7

2 9 14827 184 0.103 0.005 5.00 0.9982 547.1

Al 3 14748 294 0.046 0.004 3.49 0.9979 4717.5

A2 3 1489.7 345 0.184 0.011 2.85 0.9972 479.1

Bl 3 14716 294 0.080 0.005 2.50 0.9977 472.3

B2 3 14778 30.2 0.054 0.004 4.11 0.9984 476.7

Cl 3 14654 299 0.093 0.004 3.62 0.9979 475.4

C2 9 14819 273 0.039 0.003 3.95 0.9987 482.1

DI 183 14452 259 0.199 0.010 2.17 0.9933 479.7

D2 9 1465.1 30.0 0.271 0.007 3.85 0.9980 481.1

24K 57 2044.6 19.8 0.407 0.020 2.85 0.9969 516.1
A 9 2068.6 15.8 0.278 0.008 3.59 0.9980 516.1

Al 9 2063.5 19.0 0.215 0.007 2.27 0.9956 504.4

A2 3 20423 18.3 0.232 0.009 2.30 0.9967 490.7

Bl 3 20525 195 0.209 0.012 4.45 0.9991 4871

B2 9 202777 214 0.378 0.019 2.92 0.9971 495.1

Cl 3 2050.8 18.8 0.338 0.012 2.05 0.9972 495.1

C2 9 2034.1 22.7 0.341 0.015 3.38 0.9974 499.1

DI 3 20459 184 0.275 0.012 2.74 0.9987 496.8

D2 9 20245 21.2 0.407 0.020 2.03 0.9951 493.8

HaET 291 1568  24.8 0.407 0.020 2.64 0.9949 547.1
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2 4 ¢ A MRE R[] FE ] = A e RO (BAIL : cm)
y Hig1 Al Bl Cl
BE AR . - # — - - - -
FH 1= g wWe W e W EmE K
113.0228 5724155 71413 67141 9.0+1.565.6£13.2 89+1.565.1£14.7 8.8+1.8
135K 113.05.08  64.8+12.6 69.9t14 - 72.5%15.7 7341156 8.810.7
113.07.03  83.7421.4 10.242.4 9224209 11.0£2.8 93.6+19.7  14#3.6 94421.7 13.7#3.3
2~THERE 265 3.1 25.2 2.0 28.0 5.1 28.9 4.9
113.0228  64.4%17.5 7.0%1.7 60.6+12.6  7.3t1.1 63.4+13.2  7.0+1.2 652143  8.0+1.3
113.05.08  72.6x17.5 63.9f134 - 71.0£13.9 73.1£16.2
1ok 113.07.03  80.1%20.3  11#2.4 85.2423.1 10.3+1.8 81.7422.8 11.9%17.7 87.2£22.2  9.9+2.1
XTHERE 157 4.0 24.6 3.0 18.3 4.9 22.0 1.9
113.02.28  59.2%10.5 6.7+1.4 5524104  6.540.7 56.510.8  6.7+1.0 53.6+11.0  6.240.9
113.05.08  62.0+13.5 59.3104 - 59.5t113 59.5£11.9
=R 113.07.03  73.8t15.9 10.0%2.8 69.4t14.3 9.4#2.1 669149 8.0%1.6 72.3+17.6 9.1%2.2
2~TRERERE 146 3.3 14.2 2.9 10.4 1.3 18.7 2.9
y Hig2 A2 B2 C2
e AR - — - - _ - - -
B A T T S T S
113.0228  59.8%11.9 8.611.2 64.9+11.3 8.0+1.566.1+11.5 82+1.564.9%13.1  7.5%1.0
113.05.08  65.4%13.5 700145 - 69.6%11.3 65+14.6
1K 113.07.03  85.9+17.0 12.3%3.0 9324232  13%2.3 90.1#22.1 11.9%2.6 83.2+18.8 90.7£1.8
2~XTHERE 261 3.7 28.3 5.0 24.0 3.7 18.3 2.2
113.02.28  67.0%12.5 7.9+1.1 63.7x13.3  7.8+1.3 60.9+13.8 7.2+1.4 64.3+12.8 7.2+1.2
113.05.08  69.7x13.5 63.5£14.8 - 70.4%15.7 69.7£13.4
1ok 113.07.03 8124172  9.3%1.8 73.6+19.1 9.3%1.4 84.1£19.5 9.9+1.6 79.2£16.9 9.3t1.6
2~ BAERR 14.2 14 99 1.5 23.2 2.7 14.9 2.1
113.02.28  62.0%7.5 6.9%1.955.8+11.7 6.6£1.0 59.1*11.1  6.8%1.1 57.9¥104 6.6%1.1
113.05.08  67.848.2 62.8£10.0 - 654%11.2 62.1411.7
=R 113.07.03 834112 10.742.7 77.8+12.2 10.2+1.9 81.1£14.0 11.6%2.0 78.1£14.7 11.142.4
2~TRERE 214 3.8 22.0 3.6 22.0 4.8 20.2 4.5
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x5 HUME =SS MR A AR (AE eV g AR Y& Rk E T test

5 135K 16 K 23K
= WRECERH FIRZAR ARARETRHE HIAZAR AR(RERHE FIRZAK
_ mean 2726 3974 9683 113.67  47.11 4896
Vs
oo SD 865 359 5442 2198 1688 5824
» 0.03 0.32 0.48
B 4721 4569 4338 4469 4858 5118
”‘?i SD 591 834 535 543 745 337
’ » 0.39 0.38 0.30
L mean 4738 6723 15618 189.15 8721 87.78
IR EE =
. SD 1741 1717 8822 5776  41.16 101.49
ton CO2 e ha
» 031 0.25 0.35

6 1 AMIE =SS ORT FR f& Z WS IR S 8 R T test

e THIE REE 13.5K 16K

23K

glkg Q)2 A1 7 N ) 3 AR 1 2 N /) 35 AR 1 B2

mean 117.11 113.69 7293  93.69  263.63 249.37

0~5 cm S.D 71.01 18.18 33.88  11.39 117.32  91.01
D 0.47 0.18 0.43

mean 50.40  55.03 4524 50.97 7591 89.95

5~10cm S.D 20.60  9.86 24.63  19.41 5249  46.10
D 0.37 0.37 0.36

mean 37.30  34.77 40.30  34.56 41.87  60.85

10~20 cm S.D 10.16  16.88 20.54  6.84 23.85 13.10
D 0.40 0.33 0.13

mean — — 34.63  31.05 3428 3712

20~30 cm SD — — 14.69  2.73 22,67  6.46
D 0.38 0.42

mean — — — — 28.54  25.69

30~40 cm S.D — — — — 1578 4.49
D - 0.41

Mean 68.27  67.83 4828 52,57 8885  92.60
p>0.05 FEEE
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F 7 HUSMOE = BREE MR AT R R 1% 2 TR 3R 2 K T test
S TR T =
ton CO: e /ha

135K 16 K 23K

pit s 7 S s A 1 7 S o A ) B2

mean  73.63 9371 5479 7338 9155  68.89

0~5 cm S.D 2765 1012 2174 1210 1690 1793
D 0.14 0.12 0.06

mean 11676 152.75  91.63  125.03 153.71 140.25

0~10 cm S.D 4297  31.06  30.95 502 3051 6593
D 0.13 0.04* 0.38

mean 193.84 22450 16580 196.99  251.17  262.25

0~20 cm S.D 4481 6494  59.00 3179  60.02 103.18

Ve 0.23 0.22 0.43
mean  — — 23746 26792 319.00 348.66
0~30 cm S.D — — 9401 3740 7751 127.01
p - 0.37 0.34
mean - - - - 368.43  406.74
0~40 cm S.D
D - - 0.14
e mean 239.72 278.03 359.54 422.21 453.85 476.24
(é\?l‘iéi;) S.D 30.25 86.86 67.98 71.17 88.04 138.67
D 0.27 0.12 0.31
p>005 FHE
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