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Effects of Slope and Slope Position on Organic Carbon Forms and Aggregate Composition in

Purple Soil

ZHANG Shuang', ZHANG Wei’, LI Ronghui', HAN Lihong’, CHEN Yulan'*#, WANG Panyu', HUANG Rong', LI Bing',
WANG Changquan'”

(1 College of Resources, Sichuan Agricultural University, Chengdu 611130, China; 2Panzhihua Company of Sichuan Tobacco
Company Panzhihua, Sichuan 617000, China; 3 Sichuan Chengzhicheng Tobacco Investment Limited Liability Company,
Chengdu 611130, China; 4 Liangshan Prefecture Company of Sichuan Tobacco Company, Liangshan, Sichuan 615050, China)

Abstract: In this study, a typical tobacco-growing area in Huidong County of Liangshan Prefecture was selected, and soil
total organic carbon (TOC), dissolved organic carbon (DOC), readily oxidizable organic carbon (ROC), particulate organic
carbon (POC), mean weight diameter (MWD) of aggregates, and the percentage of >0.25 mm aggregates (Rj,s) were
analyzed, in order to investigate the effects of slope gradient (<5°, 5°—10°, 10°-15°, 15°-20°) and slope position (upper,
middle, lower) on soil aggregate composition, stability, organic carbon fractions, and their interrelationships. The results
showed that as slope gradient increased, average TOC content gradually decreased. Compared to slopes of 0-5°, TOC
content significantly decreased by 18.43%, 23.09% and 37.24% for slopes of 5°-10°, 10°-15° and 15°-20°, respectively.
Average POC content showed that slopes of 0-5°>5°-10°>15°-20°. With increasing slope gradient, the content of >2 mm
water-stable aggregates decreased, along with R ,5s and MWD, indicating reduced soil structural stability. As slope position
ascended, Rj,s and MWD decreased, with the highest MWD observed at the lower position with slopes of 0—5°, indicating
that greater aggregate stability in these areas. Aggregates of 0.5-1 mm and 0.25-0.5 mm were the primary factors
influencing changes in soil DOC and ROC. In conclusion, as slope gradient increased, soil organic carbon content
decreased, and aggregate stability declined, whereas slope position had no significant impact on soil organic carbon pool.

Key words: Slope; Slope position; Soil aggregates; Soil organic carbon.
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Fig. 2 Soil organic carbon contents at different slope positions and slopes
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Fig. 3 Compositions of soil water-stable aggregates at different slope positions and slopes
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Fig. 4 Stability of soil aggregates at different slope positions and slopes
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