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Carbon Sequestration Char‘actenstlcs Under Natural Vegetatlon Restoration in

-

leullng Arxea of the Loess Platead’ —"‘:'_,s'
XU Xiao- mlng , ZHANG Xiao- pmg , WANG Hao-]la HE ]1e WANG l\’liao-qianl , Y1 Hai-jiez, XUE Fan' , 20U Ya-dongl , TIAN Qi-longz,
HE Llang

(1. State Key Laboratory of Soil Erosion and Dry Land Farming on the Loess Plateau, Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100,
China; 2. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China)

Abstract: The aim of this study was to analyze the carbon sink effect under natural vegetation restoration and the influence of changes in vegetation community characteristics
on ecosystem carbon density in ecologically fragile areas of the Loess Plateau. In this study, the changes in carbon sequestration of a vegetation-soil system under eight
successional stages [ slope cropland, abandoned cropland for 10 years, abandoned cropland for 20 years, Sophora davidii (Franch. ) Skeels., Betula platyphylla Suk., Pinus
tabulaeformis Carr., Quercus wutaishanic Mary + P. tabulaeformis Carr mixed forests, and (. wutaishanic Mary ] in Ziwuling area over 150 restoration periods were investigated
using the common method of spatial and temporal substitution. This study also discussed the relationship between changes in vegetation community characteristics and
vegetation-soil system carbon density. The results showed that the community coverage of the investigated vegetation fluctuated from 85% in the slope cropland stage to 100%
in the arbor stage. The number of species, Margalef index, Shannon-Wiener index, Pielou index, and Simpson index initially increased rapidly, then declined slowly until
becoming stable, and reached a peak in the middle of the succession (B. platyphylla Suk. ). The biomass and carbon density of vegetation components ( above-ground
biomass, below-ground roots, and litter) increased exponentially during the succession, i. e., increased slowly before B. platyphylla Suk. but increased significantly in B.
platyphylla Suk. and P. tabulaeformis Carr. (P <0.05). The biomass and carbon density reached the maximum values of 27 858.08 g+m ~> and 13232.51 g-m 2,
respectively, in (). wutaishanic Mary + P. tabulaeformis Carr mixed forests and tended to be stable in the late succession stage. Soil organic carbon density showed a power
function relationship with vegetation restoration, with the greatest increase in the stages of abandoned cropland for 10 years and B. platyphylla, but no significant changes in
the subsequent stages (P >0.05). In the early succession stage, the carbon density of the farmland ecosystem was the lowest (4 395.70 g»m~2), whereas the other seven
stages increased by 55.54%, 40.37%, 69.96%, 202.48%, 326.35%, 357.43%, and 351.07%, respectively, compared with the farmland ecosystem. Community
coverage, Margalef index, Shannon-Wiener index, above-ground biomass, root biomass, and litter biomass were significantly positively correlated with vegetation-soil system
carbon density (P <0.05). The carbon sink effect of long-term natural restoration in Ziwuling Region was significant, and the carbon density of the vegetation-soil system
under interspecific competition tended to be stable in the late succession stage. Dynamic changes in the vegetation community structure and plant diversity during the succession

process increased vegetation carbon density and soil carbon density. This study helps to clarify the carbon sink effect of natural vegetation restoration in ecologically fragile areas
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of the Loess Plateau and provides a theoretical hasis for promoting natural forest conservation and achieving carbon neutrality.

Key words: vegetation succession; carbon density; ecosystems; Ziwuling area; Loess Plateau
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Table 2 Above-ground biomass calculation

models for different vegetation types
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BRIX 3 ATE R B BAT B 45 41 59 0 A 0 o G W 3 R 2
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Table 3 Basic characteristics of communities at different vegetation succession stages
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Fig. 2 Biomass at different vegetation succession stages

AN T 3 2 A B e e 288 114 A8 Ak
PEPE 3 ml L, BRSO X M R T AR R AR
Th i R 150 2 B Y P S S T 4 S TR i )
fIE, HYSTFEILARAR + IMAA TR IS AR B B ik 2] 14 (. @i’éﬁ
DY, 5 2 e 8 B S A AN W B (P > 0. 05) , T
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Fig. 3 Carbon density of vegetation at different

vegelation succession stages
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Fig. 4 Soil organic carbon density at different

vegelatlon succession stages
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Fig. 5 Carbon density of vegetation-soil system

at different succession stages
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Table 4  Carbon density and its proportion in above-ground vegetation, below-ground roots, litter,
and soil layers of different vegetation succession stages
[ H AR (0 ~40 cm) itk HHUZE(0 ~40 em) fiH + L2

R BB T B dilt T dilk TR BE dilt T Atk BREE A

/g m™? /% /g m~2 /% /g m™? /% /g m~2 /% /g m~? /%
Yot 636. 18 14. 47 207. 44 4.72 0.00 0. 00 3552.07 80. 81 4395.70 100
PEFE 10 a H i 95. 84 1.40 274. 40 4.01 36.91 0.54 6430.05 94.05 6837.20 100
PEFE 20 a b 80. 99 1.31 258.52 4.19 76. 00 1.23 5754.87 93.27 6170. 39 100
FRI 46 302. 81 4.05 118.40 1.58 98.33 1.32 6951.56  93.05  7471.10 100
FIHE 2773.05 20. 86 906. 12 6.81 253.06 1.90 9363.93 70.43  13296.17 100
RliiE/N 7771.48 41.47  1689.47 9.01 620. 55 3.31 8 659. 66 46.21 18741.16 100
IAME + MAMEAEM 10461.16  52.03 213408 10.61  682.83 3.40  6829.05 33.96 20107.12 100
LR 9495.73 47.89  1929.54 9.73 618. 11 3.12 7784.15 39.26  19827.53 100

x5 ARAEEMBRBEFNARMSHEESHEE-TRRAERTENAXERY)
Table 5 Correlation coefficients between community structure composition, diversity,
and vegetation-soil system carbon density at different succession stages _
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