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Variation characteristics of soil available potassium in topsoil under changes in agricultural land use in the
Chengdu Plain

SONG Liangying, RAN Min, LI Chengji, LI Wendan, DONG Qin, LI Yiding, LI Qiquan”

(College of Resources and Environment, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: To grasp the characteristics of changes in regional soil available potassium (AK) content and its influencing factors, 184 points
sampled during the second national soil survey in the 1980s and 176 points sampled during 2016—2017 were selected in the Chengdu
Plain. The characteristics of soil available K content changes in the surface layer (0—20 em) of agricultural land in the Chengdu Plain and
its relationship with the transformation of agricultural land use mode and parent material type in the past 40 years were explored by general
statistics and one—way analysis of variance (ANOVA). The results showed that the available K content in the surface soil of agricultural
land increased from 44.44 mg- kg™ to 57.24 mg-kg™" in the study area, and the increase was significant (28.80%, P<0.05). Compared with
the traditional rice—wheat/oil rotation in the 1980s, the available K content of the topsoil of rice-vegetable and rice—wheat/oil rotations
increased by 103.83%(P<0.05) and 17.64%, respectively, while the available K in the surface soil of garden land decreased by 11.95%. In
different parent material types, the available K content in the soil surface layer developed by gray—brown alluvium was the highest, at
82.08%(P<0.05), followed by Pleistocene old alluvium (25.48%) and gray alluvium(9.82%). Compared with the traditional rice—wheat/oil
rotation, the increase in soil available K accumulation in gray—brown alluvial development under rice—vegetable rotation (135.96%, P<
0.05) was much higher than that of Pleistocene old alluvium (116.04%, P<0.05) and gray alluvium (79.30%, P<0.05). Additionally,

garden land only increased the available K accumulation in gray—brown alluvium and Pleistocene old alluvial soil, and reduced available K
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accumulation in gray alluvial soil. This shows that changes in farmland use mode change the characteristics of available K accumulation in

the surface soil in the study area, but their influence on the accumulation depends on the type of parent material.

Keywords: available potassium; agricultural land—use change; parent material type; Chengdu Plain
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and distribution of sample points
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Table 1 Statistical characteristics of available K contents in topsoil in the studied area in two periods

4] FEAKL T PE bR 2 fis BE W EE 5 AL K o3 A A
Period Number — Range/(mg-kg™) Mean+SD/(mg-kg™) Skewness Kurtosis CV/% Data distribution type
20 42 8O ARAR 184 8.00~120.00 44.44220.36b 1.11 1.74 45.82 xRS
2016—2017 176 3.70~268.40 57.24+45.36a 1.95 5.37 79.24 YEOERS

TE AN F/ING TR R4 LIl 5 4t 25 57 1 3 (P<0.05) .

Note : Different lowercase letters indicate significant differences of soil available K content between different periods (P<0.05).
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Different agricultural land use in two periods
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of soil available K content among different agricultural land use modes
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The same below.
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Figure 2 Available K contents of topsoil in different agricultural

land uses in two periods
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Figure 3 Available K contents of topsoil in different parent

material types in two periods
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Figure 4 Available K contents of topsoil in different parent

materials and agricultural land uses
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