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Abstract ;[ Objective | The aims of this study are to examine the impact of conversion of farmland to grassland
in the region of the Loess Plateau on labile organic carbon Chigh, moderate, and low level) in soil aggre-
gates, clarify the regulatory factors for soil carbon pool quality and stability during vegetation restoration,
and provide theoretical reference for evaluating soil carbon sequestration potential and organic carbon accu-
mulation mechanism. [ Methods ] Soil samples in four grassland restoration years (7 years, 18 years, 35 years

and 45 years) and one sample from farmland in the 0—10 cm soil layer in Zhifanggou watershed in the hilly
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and gully region of the Loess Plateau were collected. The distribution and stability of aggregates, the organic
carbon (SOC) and labile organic carbon (LLOC) contents in soil aggregates (5~2 mm, 2~0.25 mm, 0.25~
0.053 mm and<<0.053 mm), and the correlations between labile organic carbon (high, moderate, and low
level) and soil properties were analyzed. [ Results] The stability of soil aggregates increased significantly with
returning farmland to grassland. The quality of soil carbon pool in grasslands was higher than that in farm-
land. The soil carbon pool activity changed little, but the moderate-labile organic carbon (LOC-M) transformed
into low-labile organic carbon (ILOC-1) and the proportion of non-labile organic carbon increased. It was found that
grassland restoration leaded to the redistribution of soil aggregates and labile organic carbon fractions. SOC, high-
labile organic carbon (LOC-H), and LOC-M distributed mainly in macroaggregates (=>0.25 mm), LLOC-L in micro-
aggregates (<C0.25 mm). The soil total organic carbon, dissolved organic carbon, total nitrogen, and total
phosphorus drove mainly the LOC accumulations in soil aggregates. [ Conclusion] In the process of vegeta-

tion restoration on the Loess Plateau, the distribution of soil labile organic carbon in aggregates is jointly

determined by the comprehensive effects of soil structure and nutrient elements.

Keywords: soil aggregate; labile organic carbon; returning farmland to grassland; Loess Plateau
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