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Comparison of carbon densities of three shrub plantation ecosystems
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Abstract; [Objective] Carbon sequestration ability of three shrub plantations was compared in Longde
County, Ningxia,aiming at selecting and developing shrub with high carbon sequestration ability. [Method]
Based on shrub layer biomass, herb layer biomass, soil samples from 0—100 cm layers of different plots,
carbon densities and the variations of 7-year H. rhamnoides,C. korshinskii and P. davidiana shrub planta-
tions in afforestation area of Longde country,Ningxia were quantified. [Result] Total carbon densities of

H. rhamnoides,C. korshinskii ,and P. davidiana were 63.29,52. 82 and 77. 78 t/hm?, respectively. The dis-
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tribution pattern of carbon stocks was basically consistent. Soil layer contributed to the majority of ecosys-

tem carbon density, accounting for 88. 56 % ,87. 79% and 87. 44% for the three ecosystems, followed by
shrub layer, (10.18% ,11.25% and 12.16 %) and herb layer (1.26% ., 0.97% and 0. 40%). Within the 0—
100 cm depth of soil layer,carbon density decreased as the increase of soil depth. P. davidiana stands had
the highest oil layer carbon density (68. 01 t/hm?) followed by H. rhamnoides stands (56. 05 t/hm*) and
C. korshinskii stands (46. 37 t/hm?). [Conclusion) Compared with H. rhamnoides stands and C. korshin-

skii stands, P. davidiana stands were better for carbon sequestration.
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Table 1 Biomass amounts and carbon densities in different organs of the three shrubs t/hm?
i i Biomass filk % & Carbon density
Species I Leaf #% Branch # Root B Total I Leaf #% Branch # Root B Total
Wik H. rhamnoides 1.45+0.54b 11.10+2.74a 3.86+0.82b 16.41+3.16 B 0.60+0.25b 4.08+1.03a 1.764+0.51b 6.44+1.44 AB
¥4 C. korshinskii 1.5940.24 b 10.90+1.90a 3.6940.56 b 16.194+2.68 B 0.58+0.09 ¢ 3.79+0.63a 1.56+0.28 b 5.94+0.58 B

W E#k P. davidiana 1.904+0.48 ¢ 17.36+4.33 a 8.00+1.76 b

27.26£6.56 A 0.68=0.16 ¢

5.85=1.31a 2.93%0.84b 9.46%2.31 A

T« [ 50 BOEE br AN R RS 5 B 35 378 22 53 . 35 (P<0. 05, n=5) s RIATEUHE B AR AN RI/ING B 35 3R 22 57 I 3% (P<<0. 05.n=5), T .

Note: Uppercase letters in the same column indicate significantly different (P<Z0. 05,7=5). Lowercase letters in the same line indicate sig-

nificantly different (P<C0. 05,72=5). The same below.
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Table 2 Distribution of carbon densities in different organs of the three shrubs %
W ﬂl M Leaf A Branch R Root BRI Total
Species
7k H. rhamnoides 9.32+2.09 ¢ 63.35+4.63 a 27.33+6.54 b 100. 00
¥r4& C. korshinskii 9.76+0.86 ¢ 63.80+4.63 a 26.2645.77 b 100. 00

I FEHE P. davidiana 7.214+0.13 ¢

76.3641.26 a

16.43+1.26 b 100. 00
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Table 3 Biomass amounts,carbon densities and their distribution in vegetation layers of the three shrub plantations

Y/ (e hm™?) A= A BE A/ Y6
i Fh Biomass Biomass distribution ratio
Species AR HAR W2 AR TR 2
Shrub Herb Vegetation Shrub Herb Vegetation
Yol H. rhamnoides 16.414+3.16 a 1.57+0.12 a 17.984+3.16 a 91. 26 8. 74 100
4% C. korshinskii 16.19+2.68 a 0.9940.06 a 17.184+2.68 a 94. 23 5.77 100
Mk P. davidiana 27.26+6.56 a 0.85%+0.62 a 28.11%6.56 a 97.08 2.92 100
W B/ (t - hm™?) T A
R Ff Carbon density Carbon density distribution ratio
Species AR R B2 AR TR W2
Shrub Herb Vegetation Shrub Herb Vegetation
Yo uk H. rhamnoides 6.44+1.44 a 0.804+0.05 a 7.24+1.44 a 88. 95 11.05 100
4% C. korshinskii 5.9440.58 a 0.51%+0.03 a 6.4540.58 a 92.09 7.91 100
IEHE P. davidiana 9.46+2.31 a 0.3140.30 a 9.774+2.31 a 96. 83 3.17 100
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Table 4 Soil layer carbon densities of the three shrub plantations t/hm?
TR/ cm g 5% TS
Soil depth H. rhamnoides C. korshinskii P. davidiana
0~10 6.31 a 5.64 a 8.83 a
10~20 5.10 a 4.93 a 7.80 ab
20~30 5.78 a 5.05 a 7.33 ab
30~50 4.39 a 5.26 a 6.64 ab
50~100 6.01 a 4.05 a 6.15 b
&1t Total 56.05 46. 37 68.01
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Table 5 Carbon densities and their distribution of the three shrub plantation ecosystems
R E/(t hm™2) il 2% i 43 e L 451/ 2%
i Fh Carbon density Carbon density distribution ratio

Species Y2 TR EBRG 2 TR EBERSR
Vegetation Soil Ecosystem Vegetation Soil Ecosystem

Y H. rhamnoides 7.24+1.44 a 56.05+£18.74 a 63.29427.95 a 11. 44 88. 56 100

45 C. korshinskii 6.454+0.58 a 46.3749.90 a 52.82+22.26 a 12. 21 87.79 100

I EME P. davidiana 9.774+2.31 a 68.01+11.32 a 77.78+32.33 a 12. 56 87. 44 100
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