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Carbon density of the Chinese fir plantation ecosystem at Huitong, Hu nan

Province
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Abstract: This study used permanent sampling plots data to investigate the carbon density of a Chinese fir plantation
ecosystem. The results show that the carbon density of branches and leaves of different ages varied with the season in the
following order: winter >autumn>summer_>spring. The average foliar carbon density was 0. 5044 gC « g~ ' with a coefficient
of variation of 2. 08%. The average carbon density for branches was 0. 4479 gC « g~ ' with a coefficient of variation of 2. 25%.
The foliar carbon density in the vertical canopy profile varied from 0. 4612 gC « g~ 'to 0. 5524 gC « g~ !, decreasing from the top
to the bottom of the canopy. The average carbon density of branches in the vertical canopy profile varied form 0. 3917 gC » g
to 0.4965 gC + g 'in the following order: middle canopy >upper >>lower canopy. The carbon density of different organs varied
from 0.4529 gC + g 'to 0.4972 gC « g ' for the 10 years -old plantation, form 0.4580 gC + g 'to 0.5022 gC « g ' for the
1lyears-old stand, and 0. 4580 gC + g~ 'to 0. 5093 gC « g~ 'for the 14 years-old plantation. The variation coefficient ranged form
1.68% to 8.44%. The carbon density of different organs varied in the following order: leaves > bark > roots > stems >
branches>>cones. No obvious trends were detected for the carbon density in different groups of under-storey of plants or the
duff layer as the forest aged. The carbon density in the whole canopy profile of a stand varied in the following order: over-
storey trees >shrubs™>herbaceous species. The soil carbon density in the 10 and the 14 years-stands declined from the surface
to deeper layers.
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Table 1 Season variation of carbon density in the branches and leaves of Chinese fir(gC g D)

Organs Spring Summer Autumn Winter Mean
Current 0.4878(2.75) 0.5048(2.89) 0.5062(2. 84) 0.5222(3.52) 0.5035(3.73)
1 1-year-old 0.4996(3. 04) 0.5041(3.33) 0.5108(3. 84) 0.5256(7.17) 0.5084(4.58)
Leaf 2 2-year-old 0.4867(2.84) 0.5035(2. 68) 0.5112(3.23) 0.5187(6.09) 0.5030(4.29)
~ea Perennial 0.4919(5. 35) 0.5072(3.41) 0.5093(3.30) 0.5321(5.11) 0.5080(5.02)
Mean 0.4915(3. 64) 0.5049(2.97) 0.5093(3.12) 0.5246(5. 34) 0.5044(2.08)
Current 0.4297(3.61) 0.4599(1. 96) 0.4536(2.01) 0.4568(3.92) 0.4490(4.03)
1 1-year-old 0.4197 (4. 26) 0.4445(3.53) 0.4551(3.05) 0.4699(2.49) 0.4443(5.33)
B h 2-year-old 0.4401(5. 48) 0.4312(4.50) 0.4586(2.22) 0.4578(3.89) 0. 4447(4.90)
ranc Perennial 0.4416(5.14) 0.4461(4. 66) 0.4648(5.29) 0.4475(2.06) 0.4488(4.75)
Mean 0.4328(4.94) 0.4454(4.29) 0.4580(3. 34) 0.4580(3.47) 0.4479(2. 25)
* Date in the bracket represent variation coefficient (%)
2 N
Table 2 Spatial variation of carbon density in the branches and leaves of Chinese fir (gC + g~ 1)
Statistical value Under leaf Middle leaf Upper leaf Under branch Middle branch Upper branch
Average value 0. 4952 0. 4994 0. 5080 0. 4436 0. 4453 0. 4426
Variation range 0.4612~0.5164 0.4723~0.5275 0.4787~0.5524 0.4130~0.4871 0.3917~0. 4845 0.3955~0. 4965
Standard deviation 1.51 1.74 1.92 1.70 2.18 2.53
Variation coefficient (%) 3. 05 3.48 3.78 3.83 4. 90 5.72
3.3
10 W11 14 « 3 »10
0.4529~0.4972 gC + g ',11 0.4580~0.5022 gC +» g ',14 0.4580~0.5093 gC « g ! s
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B 3 Table 3  Carbon densities in different organs of different age
) 0.68 %, Chinese fir (gC+ g 1)
10 11 14
, 10 Organs
10-year-old 11-year-old 14-year-old
N,
0-4756 gC + g »11 Leaf 0.4811(4.01) 0.5022(3.80) 0.5093(3.12)
0.4779 gC » g ', 14 0.4807 gC + g ', Branch 0.4529(4.31) 0.4580(2.77) 0.4580(3.35)
333%N420% R 23 Trunk 0.4729(3.70) 0.4758(2.16) 0.4764(1.68)
Bark 0.4972(5.79) 0.4905(5.12) 0.4994(7.25)
0.5410 gC + g 119 27 o ’ ? 7
-~ Root 0.4740(7.62) 0.4708(3.23) 0.4785(8.44)
<. 1011
0-5100 gC « g7 Cone — 0.4699(6.00) 0. 4625(4. 28)
23 0.4632
0.4756(3.36) 0.4779(3.33) 0.4807(4.20)
~ —1013] Mean of organs
gCeg R N R
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s Table 4 Carbon densities in under-stratum plant, litter (gC -+ g~ 1)
. 3. 4 s 10 11 14
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J11 Herb Underground 0. 3926(6. 60) 0.2948(27.20)
stratum M 0.4040(5. 40 0.3490(16.93
0.0077 gC + g 'y 10 0.0127 gC » g '. 10 e 610 ¢ )
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14
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. Table 5 Soil carbons density in Chinese Fir plantation (gC « g~ 1)
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