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Abstract: The stand environment, tree growth, and carbon storage of plantations could be affected by thinning. Thus, to
assess the dynamics of the forest ecosystem carbon pool, it is important to determine the changes of carbon storage in
plantations after thinning.In 2013, the biomass, and carbon storage and allocation of Cunninghamia lanceolata plantations
with different thinning intensities (i.e., H: 74%, M. 50%, and L: 34% ) were studied using a biomass survey at the
Experiment Center of Tropical Forestry of the Chinese Academy of Forestry. The results showed that the diameter at breast
height ( DBH) of H was significantly higher ( P<0.01) than M, L, and CK (0% ) , which increased by 13.65% , 20.74% ,
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and 18.37% , respectively. There was no difference in the height of trees between the three thinning intensities; however,
the height of trees in CK (0% ) plots was higher than those in plots of the three thinning intensities, which increased by 6.
64% , 15.73% , and 16.70% , for H, M, and L, respectively. The individual biomass with H was significantly higher ( P<
0.01) than that for M, L, and CK. The carbon storage of the arbor layer in CK was significantly higher ( P<0.05) than that
in the three thinning intensities, and the carbon storage in different organs was in the order: stem > branch > root > bark >
leaf. There was no difference between the carbon storage of C. lanceolata plantation ecosystems with the three thinning

intensities and CK plots. The arbor and soil layers were the main carbon pools, accounting for more than 97.62%.
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Table 1 Survey of the experinment stands in the Cunninghamia lanceoata plantations( mean+SD, n=3)

AEM [F] £ 3 e b ZiA T/ m AR/ (BR/hm?) AR EA 2
Year Thinning intensity Aspect Site condition Elevation Stand density Canopy density
2013 TR H(74%) NW LT 638—726 539+42 0.70
2013 R M(50%) NW LR 638—726 1006+35 0.75
2013 I L(34%) NW SIS 638—726 1572+142 0.85
2013 Xt IR CK(0%) NW ISR 638—726 156733 0.85

1.2.3  FeARHNE R A Yyt i
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Table 2 Regression models for arborous layer in Chinese fir plantations

#4'E Organ HUAJ5 12 Fitted equation R? F P

F Stem W=28.518+0.01D*H 0.977** 252.971 0.000
J Bark W=3.418+0.001D*H 0.957** 133.740 0.000
% Branch W=5.15-0.003D>H+1.041 * 10°(D*H)>-3.784 = 10" (D*H) 3 0.940** 20.861 0.007
" Leaf W=13.730-0.0007236D*>H+2.91 = 107( D*H)?-1.1139 * 10" (D*H) 3 0.964 ** 35.635 0.002
#2 Root W=-0.7731+0.008D>H-1.699 * 107 ( D*H) *+2.711 * 10">(D*H) ? 0.985 ** 87.931 0.000
Pk Total W=20.869+0.027D*H-3.503 * 107( D*H)>+3.938 * 10'2(D*H)3 0.993 ** 182.509 0.000

* ok * PIRI/R 253K 0.05,0.01 BFEKT W BAH kg, D BN em, H AR m
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Fig.1 The DBH, height and individual tree biomass in Cunninghamia lanceolata plantations with different thinning intensity
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Fig.2 Biomass and carbon storage of different organs in arbor layer in Cunninghamia lanceolata plantations with different thinning

intensity
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Fig.3 The biomass and carbon storage allocation of different organs in arbor layer in Cunninghamia lanceolata plantations with different

thinning intensity
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Table 3 Carbon storage of understory vegetation and litter in different thinning treatments in Cunninghamia lanceolata plantations

Bk H4y [8]f% 3% % Thinning intensity

Layer Comment REE High HEE Middle 59 Low X HE CK

HEARJZ i1 45.60+0.40 46.43+0.38 45.30+0.50 44.87+1.13

Shrub layer T 46.43+0.49 46.17£1.36 45.47+1.75 46.40+0.57

AR Hh 1 41.33+1.04 40.77+0.78 41.3020.42 41.00+1.06

Herb layer T 39.70+0.99 40.57£0.52 39.97+0.87 40.33+1.28

MR IHEY) Litter mass 46.771.50 46.17+0.27 46.87+0.83 46.93+0.15

ntz = 0—20cm 2.68+0.80 2.48+0.81 2.72+0.50 3.07+0.43

Soil layer 20—40cm 2.05£0.49 1.830.53 2.3620.59 1.3920.09
40—100cm 0.95+0.31 1.85+0.71 1.49+0.37 0.97+0.03

F4 TRABEKBEZAAINTERER EXEMREAZWHFREE (¢ C/hm?)

Table 4 Carbon storage of understory vegetation and litter in different thinning treatments in Cunninghamia lanceolata plantations

R iy [ fX3% % Thinning intensity
Layer Comment HREF High B Middle) S Low X i CK
THEARJZ Hb I 1.16+0.37a 1.30£0.92a 0.51+0.23a 0.06+0.00a
Shrub layer HF 0.49+0.12a 0.86+0.62a 0.30+0.10a 0.06+0.00a
At 1.65+0.48a 2.16+1.54a 0.81+0.31a 0.12+0.00a
HARJR b 1.08+0.38b 0.77+0.43b 1.51+0.71ab 2.72+0.17a
Herb layer HF 1.20+0.52a 0.86+0.53a 2.70+1.31a 3.1320.28a
it 2.28+0.90ab 1.63+0.96b 4.21+1.31ab 5.85+0.28a
R &it 1.26+0.14b 0.90+0.06¢ 1.50+0.05ab 1.75£0.06a

Litter mass
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Fig. 4 The carbon storage of Cunninghamia lanceolata Fig.5 The carbon storage allocation of Cunninghamia lanceolata
plantations ecosystem with different thinning intensity plantations ecosystem with different thinning intensity
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