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Comparation of Magnetic Characteristics of Forest and Farmland Topsoils and Their

Relationship with Environmental Factors

WANG Meichen', LI Haixia'***, ZHANG Xiaoling', WANG Jiaming', YE Junmin', ZHANG Miaohong'

(1 College of Land and Resources Engineering, Kunming University of Science and Technology, Kunming 650093, China; 2 Key
Laboratory of Geohazard Forecast and Geoecological Restoration in Plateau Mountainous Area, Ministry of Natural Resources,
Kunming 650000, China; 3 Key Laboratory of Geological Hazard Prediction and Early Warning and Ecological Protection and
Restoration in Plateau Mountainous Areas of Yunnan Province, Kunming 650093, China)

Abstract: In this study, 25 pairs of forest and farmland plots were selected in Yunnan Province to analyze and compare the topsoil
(0-10 cm) magnetic characteristics and their relationship with environmental factors. The results showed that: 1) y; ranged from
13.04 x10%t0 1 023.2x107 m3/kg for forest soils, and from 10.90x107® to 828.94x107 m3/kg for cultivated soils, both showed
great variations. The values of various magnetic parameters were irregular both in forest and farmland topsoils, and no significant
difference between the average values of various magnetic parameters of forest and farmland topsoils. 2) Fine-grained (SP+SD)
ferrimagnetic minerals were the main magnetic minerals in both the forest and farmland topsoils, while a small amount of
antiferromagnetic minerals were found in some topsoils. The types of magnetic minerals were consistent in the same groups of the
forest or farmland topsoils. 3) The magnetic properties of the forest and farmland topsoils were related to various environmental
factors such as soil weathering degree, nutrient elements and water content. Different environmental factors had different
contributions to soil magnetic changes under the two types of land uses, among of which, the weathering degree and organic
carbon contributed the most to the magnetic properties of forest and farmland topsoils respectively.

Key words: Magnetic susceptibility; Topsoil; Forest; Farmland; Soil formation
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Table 1  Statistical descriptions of topsoil magnetic parameters
% AR A< H
/ME TN N W HpR 22 /ME ST INI: I YR 22
Kar/ Y1t 1.78 62.64 8.05+12.64a 0.66 26.37 5.03+537a
B./B. 1.76 4.57 3.04+0.76 a 1.76 4.57 3.01+£0.76a
M, /M 0.01 0.32 0.16+£0.07a 0.06 0.49 0.19+0.09 a
X1a%0(%0) 5.12 27.35 13.04+4.57a 4.39 22.51 1231£3.70 a
2 (108 m¥/kg) 13.04 1023.20 152.71 +£215.24 a 10.90 828.94 144.46 £ 184.75 a
Zarm (108 m?/kg) 36.16 824891 949.23 £1875.53 a 47.63 4956.67 586.25+101091 a
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Fig. 2 Comparison of magnetic parameters between forest and farmland topsoils
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Fig. 5 Correlation of soil magnetic parameters and environmental factors (left: forest; right: farmland)
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Table 2 Contributions and P-values of environment factors
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SWC 7.2 0.060 6.6 0.144
pH 2.0 0.492 1.3 0.580
SOC 3.6 0.212 55.7 0.002
N 3.3 0.29 2.5 0.440
TK 6.1 0.094 32 0.376
TP 10.7 0.054 5.9 0.108
Fe, 1.7 0.56 6.6 0.082
Feq 232 0.002 5.1 0.158
Sa 1.9 0.496 2.0 0.408
ba 25.1 0.038 10.5 0.070
CIA 15.4 0.006 0.5 0.836
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