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Influence of straw mulching on the measurement result of farmland
soil magnetic susceptibility

ZHANG Yali, XIAO Jinqing, MA Ruijun, HUANG Qian, CHEN Yu, ZHENG Pufeng, QIU Zhi
(College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] The soil magnetic susceptibility is a common parameter for monitoring environmental
pollution, and usually measured on the surface of bare soil. The farmland soil is often covered with crop straw,
and this paper mainly studies the influence of straw mulching on farmland soil magnetic susceptibility
measurement. [Method] The measuring points were set in paddy field, sugarcane field 1, sugarcane field 2 and
corn field respectively, and piled up with straws artificially and evenly. The soil magnetic susceptibility values
were measured under different straw materials and straw mulching thicknesses to analyze the influence of straw
mulching on farmland soil magnetic susceptibility measurement. [Result] The soil magnetic susceptibilities
decreased constantly with the increase of straw mulching thickness. When the thicknesses ranged from 0 to 5
cm, soil magnetic susceptibilities attenuated rapidly, but the values could reflect the magnetic susceptibility of

bare soil to a certain extent. When the thicknesses exceeded 6 cm, soil magnetic susceptibilities attenuated
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slowly and when the thicknesses exceeded 10 cm, soil magnetic susceptibilities tended to zero. The test data of

most measuring points were fitted with index model, while that of a few points were fitted with linear model.

Data of all measuring points in paddy field, sugarcane field 1, sugarcane field 2 and corn field were respectively

integrated, and the relationships between soil magnetic susceptibility and straw mulching thickness in above

fields were characterized by index, index, index and linear negative correlations. The corresponding detection

distances of different straw mulching thicknesses were the main factors causing the attenuation of soil

magnetization susceptibilities, and the influences of straw materials on the measured value were very small.

[ Conclusion] When measuring soil magnetic susceptibility with MS2D magnetic susceptibility meter, it is

best to measure bare soil directly. If there is straw mulching, the mulching thickness should not exceed 5 cm.

The influence of straw mulching thickness on soil magnetic susceptibility can be characterized by index function

or linear negative correction model.

Key words: farmland; soil magnetic susceptibility; straw mulching thickness; fitting model
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Fig. 4 The soil magnetic susceptibility mean values and their standard deviations of different experimental fields and straw

mulching thicknesses
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Fig. 5 The relationship between soil magnetic susceptibility and straw mulching thickness in each experimental field
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