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Effects of Tillage Depth on the Characteristics of Soil Water-Stable
Aggregates in Sloping Farmland of Red Soil
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Abstract : In order to investigate the effects of tillage depth on the characteristics of water-stable aggregates of
Quaternary red clay soil, the positioning field experiment was conducted from 2015 to 2017. The experiment
was designed into four treatments, including no-tillage (NT), tillage 10 cm (P,,), tillage 20 cm (P,,) and
tillage 30 cm (Py,). Soil samples were collected from the 0~15 c¢cm and 15~30 cm soil layers of the plots of
the four treatments. proportions of the aggregate sizes of 2~8 mm, 0.25~2 mm, 0.053~0.25 mm and
<C0.053 mm were determined by using the wet screening method., The amount of >>0.25 mm aggregate
(R,5) s mean weight diameter (MWD), mean geometric diameter (GMD) and fractal dimension (D) of the
fractions of soil aggregates were calculated, respectively. The results showed that the content of soil aggre-
gate of 0.25~2 mm particle was the highest under the all experimental treatments, followed by the size of
0.053~0.25 mm; compared to NT, the content of soil aggregate of 2 mm decreased significantly under the
treatments of P, Py and P;, (»p<<0.05), and the content of microaggregate (< 0.25 mm) increased under

the treatments of P, and P;, as a whole; the microaggregate (<{0.25 mm) content changed little under P,,
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treatment. The values of Ry 3 » MWD, and GMD of the aggregates under NT and P,, treatments were higher

than those of Py, and P;,, and values of D of soil aggregates under NT and P,, treatments were lower than

those of Py, and Py,. It was indicated that the stability of soil aggregates under NT and P,, treatment were

more stable than Pj, and P;, treatments. In addition, the peanut yield was significantly positively correlated

with the content of soil aggregate of 0.25~2 mm under the treatment of Py,, P,, and P, (»<C0.01), and was

significantly positively correlated with the values of R,,; and GMD of the aggregates (p<C0.05). It could thus

be concluded that the content of soil water-stable aggregate of 0.25~2 mm could be used as the physical indi-

cator to evaluate fertility of red soil sloping field, and the values of R,,; and GMD of the aggregates could

well indicate the soil fertility.

Keywords: tillage depth; sloping farmland of red soil; soil water-stable aggregate; aggregates stability
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