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Equilibrium relationships of soil organic carbon in the main croplands of

northeast china based on structural equation modeling

LI Hui, WANG Jingkuan* , PEI Jiubo, LI Shuangyi
College of Land and Environment, Shenyang Agricultural University, Shenyang 110866, China

Abstract; Soil organic carbon equilibrium (SOCE) is a complex process determined by the interactions between of different
latent variables, or between measurable variables, and between the latent and measurable variables. The interaction
relationships could be well expressed by the structural equation modeling (SEM ). Based on the surface soil (0—20 cm)
data of some typical counties ( Dunhua, Yushu, Gongzhuling, Changtu and Fuxin) in the Northeast China, a SEM of soil
organic carbon equilibrium in those counties was simulated, and the relationships of SOCE as affected by different variables
were evaluated. The results indicated that there were significant interactions between latent variables ( climate regimes, soil
properties and management practices ). Soil properties had a direct positive effect on SOCE with a path coefficient 1.01,
while climate regimes and management practices influenced on SOCE indirectly through soil properties. Moreover, the
influence of climate was greater than that of the management with path coefficients of 1 and 0.87, respectively. According to
the path coefficients calculated by the SEM on SOCE, it is very important to pay more attention to the effect of human
activities (especially tillage practices) , on the process of SOCE and it is extremely crucial to optimize SOCE by a better

development.
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Fig.1 Location of sampling sites in study areas
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Fig.2 Conceptual model of organic carbon equilibrium ( measurement model and structural model )
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Fig.3 The first fitting results of parameter estimation
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Table 2 The first estimated results of modeling fitting coefficient
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Fig.4 Standardized coefficients correction model of organic carbon equilibrium
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Table 4 Total effects between latency variables and measurable variables

b e N R EE:78:3 A HLBR -1
Indices Soil properties Human management Nature conditions SOC equilibrium
A LR SOC equilibrium 1.008 0.000 0.000 0.000

+- 45 Soil texture 0.785 0.000 0.000 0.000
Wi Slope 0.000 0.000 0.767 0.000
A5 Cultivation pattern 0.000 0.899 0.000 0.000
F&#F i 42 Applying straw content 0.000 0.694 0.000 0.000
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Indices Soil properties Human management Nature conditions SOC equilibrium
F UK 1 SOC content 0.993 0.000 0.000 0.986
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YEHI BT Crop yields 0.586 0.000 0.000 0.582
AEHHE Average annual temperature 0.000 0.000 0.837 0.000
pH 0.737 0.000 0.000 0.000
[N Average annual precipitation 0.000 0.000 0.564 0.000
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