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Abstract : This study aimed to explore influence of different tillage treatments on soil pore structure in sugar-
cane fields in Guangxi region and provide reference for appropriate tillage to local sugarcane planting. In this
study, sugarcane fields under tillage (CT) and non-tillage (NT) for 3 years in Guangxi were studied. Compu-
ted tomography with Image] software was applied to obtain the soil pore distribution features of the two-
dimensional and three-dimensional space characteristics. The three-dimensional reconstruction and visualiza-
tion of soil pore structure have been conducted. The results showed that there was a small difference in soil
texture between the two treatments, but the content of soil organic matter in tillage plot increased and the
bulk density decreased significantly; tillage mainly affected the number of macropores and medium pores in
the soil, in which the number of macropores decreased and the number of medium pores increased; for the
two-dimensional distribution, the density and complexity of pore cross-sectional area in tillage plot fluctuated
more than that in non-tillage plot; as for the three-dimensional characteristics, the values of pore density
(0.526 %), pore number (8 174) and tortuosity (1.314) in tillage plot were less than those of values in
non-tillage plot for 1.181%, 16 306, 1.348, respectively; however, the average connectivity values of pore in

tillage plot (0.687) were greater than these values (0.465) in non-tillage plot; for the three-dimensional
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visualization figure, the distribution range of pores in non-tillage plot was larger, but relatively isolated,

while the more network connectivity is demonstrated in the pores in tillage plot. On the other hand, since

this study also has proved the method of CT scanning combined with three-dimensional reconstruction, hence

the information of soil internal characteristics intuitively and comprehensively can be obtained. Compared

with non-tillage in this study, tillage could reduce tortuosity but increase connectivity of the soil. Moreover,

tillage could promote the formation of biological macropores that was located at the surface of the soil, which

could facilitate infiltration of soil moisture. Thus, tillage is beneficial to crop root growth and microbial activ-

ity, and therefore improves the soil water and solute transport corridor, which lets tillage play a positive role

in sugarcane growth.

Keywords: pore characteristics; sugarcane field; CT(computerized tomography) scan; 3D reconstruction; till-

age measures
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