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Vertical distribution of TOC, LFC and HFC of abandoned cropland soils
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Table 1 ~ Correlation analysis of soil organic carbon and main physical-chemical properties of all samples
TOC(®5)) LFC(%,) HFC(5;) pH(x)) EC(x,) SAR(x;) TN(x;) TOC/TN (xs) Ba(x¢) Sand(x;) Silt(xs) Clay(xo)
TOC(1) 1 0.686** 0.896**  0.029 -0.218 -0.118  0.702%** 0.199 0.196  —-0.613** 0.323 0.623**
LFC(%,) 1 0.406** —0.233* —0.479*%* —0.302*% 0.658** -0.086 0.157 -0.159 0.071 0.207
HFC(y;) 1 0.083 -0.077 -0.012  0.530%** 0.289* 0.232*%  —0.734%* 0.757** 0.125
pH(x)) 1 0.444**  0.562** —0.117 0.256* -0.319**  —0.132 0.246* -0.19
EC(x2) 1 0.502*%* —0.263* 0.173 —0.653** 0.097 0.108  —0.422%%*
SAR(x3) 1 —0.238* 0.217 —0.254* -0.084 0.246*  —0.297*
TN(x4) 1 —0.539** -0.002  -0.264* 0.346%* —-0.098
TOC:TN(xs) 1 0.132  —0.318%** 0.231 0.243*
Ba(xe) 1 —0.495*%*  (0.240* 0.611%*
Sand(x7) 1 —0.888%* —(0.449%*
Silt(xs) 1 -0.012
Clay(xo) 1
n( )=72 P<0.05 *k P<0.01
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Table 2 Regression equations of soil organic carbon in abandoned cropland
R P
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Changes and Influencing Factors of Soil Organic Carbon
in Abandoned Cropland of Minqin Oasis Region

WANG Jun-giang'”?, LIU Li-chao®, YANG Yi-rong'", QIU Xiao-qing’
(1 Gansu State Farms Academy of Agricultural Researches, Wuwei, Gansu 733006, China; 2 Cold and Arid Regions

Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China; 3 Gansu
Polytechnic College of Animal Husbandry & Engineering, Wuwei, Gansu 733006, China)

Abstract: This study is aimed to investigate the dynamics of total soil organic carbon (TOC), light fraction organic carbon
(LFC) and heavy fraction organic carbon (HFC) concentrations, their profile distributions and influencing factors in an
anthropogenic-alluvial soil in the Mingin Oasis Area under six abandonment time series. In each sampling area soil samples were
collected from 4 layers within 0-60 cm depth. The results showed that 1) TOC, LFC and HFC contents were between
3.21-5.23g/kg, 0.34-1.51 g/kg and 2.55-4.30 g/kg in this soil profile, respectively. TOC, LFC and HFC decline mainly occurred
in the tillage layer (0-20cm) after 40 years abandonment, compared to conventional tillage, the annual decline rates of TOC, LFC
and HFC were 1.94%, 5.46% and 2.13%, respectively. In general, TOC and HFC contents in 20—-60 c¢m soil depth showed a slow
increasing trend, compared with cropland under conventional tillage, the annual increase rate of TOC and HFC were 0.31% and
0.88%, but LFC continued to decline, with an annual decrease of 1.18%. 2) The HFC contribution to TOC was greater than LFC
on abandoned land, soil TOC and HFC contents were significantly positively correlated with clay and silt percentages respectively,
and significantly negatively correlated with the sand percentage, LFC content didn’t reach significant levels in statistics with silt,
sand and clay percentages, but LFC content had significant or extremely significant relationship with pH, EC and SAR, indicating
LFC was more sensitive to soil salinization. 3) Stepwise regression analysis showed that soil total nitrogen (TN) and TOC/TN
ratio had greater impact on soil TOC, LFC and HFC. 4) With the long time abandonment, tillage layer became rough and salinity
increased, which is not suitable for soil organic carbon accumulation; but with the soil horizon deepen, clay and silt percentages
increased, which can increase soil organic carbon accumulation.

Key words: Mingin oasis; Abandoned agricultural land; Organic carbon; Light fraction organic carbon; Heavy fraction

organic carbon



