55 45 55 24 1) S & 7 i Vol.45,No.24
2025 4 12 A ACTA ECOLOGICA SINICA Dec.,2025

DOI; 10.20103/j.stxb.202506061427
BRI, 2 SR8, FACRE , 2o 38 3 5 S B PR A2 X 1 A HLBRBSE IR Meta 2347 A2 2554412, 2025,45(24) :12148-12159.

Liang H B,An X X, Wang P J, Li Z S.Effects of vegetation restoration on soil organic carbon in the Loess Plateau, China: a meta-analysis. Acta Ecologica

Sinica,2025,45(24) .12148-12159.

BErSRERREN TIEFVIER IR Meta 5717

T g e’ ERKE  ERES

1 KRG e AL 222 B8, 030619

2 TG R M Rl 24 B, A 350117

3 ERHERE ST EIT S PO K SR E S Z S 2R E N LRE, dba 100085

E SR PHOAR TR SCIE LR | 3 4 A S PR A BB s, A HLAR & i (SOC) KA B8k, b PG B i
REBPR S 1) LS T B i, IV Meta 23A7 0535, DIAR I B8 BT AR R RIS X 4R Jeaed B B X 52 6 i | A st
o b RO T 5 R ) LA LB R P R R R AR F B IR IR IR S R LR S
ZIHF R RHATINE . A5RRY]: =P A DL 7 f Bl 1 2 TR 38 B0 38 0 515 28 ¥ e ARG T J s A [0 75 4R 280 |
L PR B AR AR BR S A LR 22 18] 7 A3 035 BOAR S 5 (RN , AN ) A AR i e B v | ) i A AL 5 R 3 B A
ASTeARSHM, BEAD, GG T7REAR YR, A TR T T AR A B 35 A A T i) 24 IR S BE R HE AR A HLe Y
T 1] S B R 5 A 42 L A AT FR 23 M - S BILAR 7 AR SR AN IE AR . 25 1 IR RS AR BE RS b 25 4R i A LA
i, E B PR X AN TR AR A R S LR A A PR BE AT 2 5, T AR SR T 2 T JREL 3 LA A2 4 8 o R sl 1 H AT o )
SRS WO A SR S I BT AT S SRR SO

KSR AH IR s LA BLBR ; [BIBR AL ; Meta 7347 5 25 155 )5

Effects of vegetation restoration on soil organic carbon in the Loess Plateau,

China; a meta-analysis

LIANG Haibin' , AN Xiaoxu®, WANG Peijiang', LI Zongshan®*

1 Institute of Geographical Science, Taiyuan Normal University, Jinzhong 030619, China

2 School of Geographic Science, Fujian Normal University, Fuzhou 350117, China

3 State Key Laboratory of Regional and Urban Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing

100085, China

Abstract; Since the implementation of Grain for Green project in the Loess Plateau, the ecological environment has been
improved significantly, and the soil organic carbon content ( SOC) has dramatically changed. In order to scientifically
evaluate the soil carbon sequestration benefits from vegetation restoration, this study applied the paired experiments that
simultaneously contained experimental group and control group to develop the SOC database. Subsequently, taking farmland
as the control plot, a meta-analysis was conducted by selecting forestland, shrubland and grassland as research objects, to
explore the relationships between different vegetation types, climatic conditions, topographic factors, soil depth, soil bulk
density, and soil organic carbon content. The results showed that the SOC, in general, first gradually decreased and then
increased slightly as the soil depth increased within the three vegetation types. Average annual temperature, soil bulk

density, altitude and vegetation growth years were significantly correlated with SOC. Meanwhile, among different vegetation
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types, the overall profile SOC was sequenced as shrubland>forestland>grassland. In addition, the structural equation model
showed that soil bulk density was a positive controlling factor for SOC sequestration in the forestland. Slope generated the
strongest negative effect on shrub SOC. Average annual temperature and growth years played negative and positive effects on
SOC in grassland, respectively. In conclusion, the vegetation restoration project could significantly increase SOC content,
and the effects of geographical factors on SOC were varied by different vegetation types. The results are of important
scientific significance for comprehensively illustrating the effect of vegetation restoration on SOC and also provide data

support for improving the quality and efficiency of regional vegetation restoration.

Key Words: vegetation restoration; soil organic carbon; carbon sequestration effect; meta-analysis; the Loess Plateau
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Fig.5 The general relationship between SOC effect size and vegetation restoration ages
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Fig.7 Influencing factors of SOC in different community types based on structural equation models
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