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Fig. 2 Changes of soil water contents during seasonal drought
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Fig. 3 Changes of soil penetration resistances during seasonal drought
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Fig. 4 Water contents of soil profiles in drought and wet periods
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Table 1 Regressions between soil penetration resistances and water
contents under different tillage methods (3]
n r
D ¥=0.733x’-1.399x+0.675 21 0.927** ( )
C y:0.977x2—1.752x+0.811 21 0.910%*
N y=2.477x"-4.193x +1.809 21 0.989%* 2012
P »=2.031x*-3.795x +1.784 21 0.968**
3
1.0 MPa
3.1 ™ 2.0~2.5MPa
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Temporal and Spatial Response of Red Soil Penetration
Resistance in South Hubei

LUO Min'?, DENG Caifu', CHEN Jiazhou>', GAO Bingke®, GAO Yue’, ZHANG Wenwei'

(1 Chonggqing Institute of Medicinal Plant Cultivation & Institute of Medicinal Plant Development, Chinese Academy of Medical
Sciences, Chongqing 408435, China; 2 Ministry of Agriculture Key Laboratory of Arable Land Conservation of Middle and
Lower Reaches of Yangtze River, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The spatiotemporal variation of soil penetration resistance (PR) and its response characteristics to seasonal
drought were studied in order to reveal the disaster mechanism of seasonal drought. Combined with the determination of field and
indoor, the spatiotemporal variations of PR were studied under four tillage measures, including deep tillage, conventional tillage,
no-tillage and compaction for the summer maize. During the mild and moderate drought, the PR of three tillage measures
surpassed the maximum resistance suitable for the root (2.0 MPa) except deep tillage. Soil PR showed unimodal distribution in
0—40 cm soil layer, and the size and position of the peaks were different among tillage measures. With the increase of soil water
content, the size decreased and the position went down in soil layer. Soil PR had good response to seasonal drought. The
correlation between soil PR and water content was non-linear and negative significantly, with the correlation coefficient of —0.839
and binomial formula. There was a critical response, when seasonal drought reached a certain degree, the violent change of soil
PR was caused by water content changed finely. Soil PR was an unneglectable factor in seasonal drought, and the effect of high
penetration resistance due to lowered water content on crops must be considered.

Key words: Red soil; Soil penetration resistance (PR); Seasonal drought



