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Effects of Desert Land Cultivation on Soil Aggregate Stability and Carbon Fixation
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Abstract: [ Objective ] The response of soil aggregate stability and organic carbon before and after land
reclamation using different land use types were analyzed in order to provide a scientific theoretical basis for
wasteland reclamation, vegetation restoration, and agricultural production in the Ebinur Lake Wetland
Reserve. [ Methods] Five different land use types in the Ebinur Lake basin of Xinjiang were evaluated in this
study: uncultivated natural forest land (CK), cultivated artificially planted lycium land, vitis land, cotton
land, and alfalfa land. These land use types were selected to determine the response of soil structure and
organic carbon content after land cultivation in a desert ecosystem. [ Results] Land cultivation had significant
effects on soil aggregate stability and carbon fixation in a desert area. After land cultivation, the content of
macro aggregates (=>0.25 mm) and the stability of aggregates of cultivated lands were significantly greater

than those of CK. Cotton land had the highest content of force-stabilized macro aggregates (=>87%). Lycium

%5 B 8 :2022-10-19 f&@ B #3:2022-12-08

BRI B e 5 /R HIA X A RBL A3 S 100 H 38 BT XA [) 4 3R] 2 70+ 38 25 0 Aok R vERF 9T (2020D01C072)
FE—1EH RT (1997—) , L QUK Bl & e v i A W58 28 iR 7 o B A+ 8% . Email: 171833033@qq.com,

BASIESE NEEPR (1987 ), (%) T T AT A, Wi+, Bl 04 2R AT KO E M T, Email: livjiaging@ xju.edu.cn,



55 3 1] AR5 45 < S il DX il T B S 398 PSR AR M B R T S A T 399

land had the highest content of water-stabilized macro aggregates (>=>79.7%). Different artificial tillage practices
increased the content of macro aggregates. The particle size organic carbon contents in the aggregates of
cultivated lands in the 0—30 cm soil layer were 5.91—15.46, 5.50—10.70, 8.12—16.11, and 6.90—13.67 g/kg,
respectively. These values were significantly greater than the contents observed for CK (3.91—8.73 g/kg),
mainly distributed in the 0.25—0.5 mm particle size. The organic carbon contents of soil aggregates increased
significantly under all artificial land use practices, and the lycium land organic carbon content increased most
significantly. [Conclusion| The cultivation practice of planting lycium barbarum after land cultivation was more
conducive to increasing soil aggregate stability and improving organic carbon fixation than the other cultivation

practices. Land cultivation can significantly increase soil carbon sequestration capacity and improve soil structure.
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Table 1 Land use pattern survey at study area
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Table 2 Soil physical properties at study area
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Fig.1 Particle size distribution of force-stable soil aggregates at study area
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Fig.2 Particle size distribution of water-stable soil aggregates at study area
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Fig.3 Soil aggregate stability index of different soil depths under different land use patterns at study area
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Table 3 Correlation coefficient between physical and chemical properties of soil at study area

IJﬁ\ E dy{wn d(;ym WMWD W GEMD gi }Uﬁig PH {ﬁ EEEF$
d vwp 1 0.948" " 0.940 0.200 0.852"" —0.427" " 0.130 0.781""
d e 1 0.151 0.067 0.863" " —0.441"" —0.106 —0.816" "
WMWD 1 0.966" " —0.310 0.197 —0.352" —0.359"
W GMD 1 —0.113 0.263 —0.299" —0.306"
HE 1 —0.560" " 0.107 —0.819" "
fLBRE 1 0.010 0.328""
pH i 1 0.047
LR 1

o Fom p<l0.05 WA MR E,; x » TR p<|0.01 FHAHX MR,
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Fig.4 Distribution of organic carbon in soil aggregates at study area
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