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Abstract: [ Objective] The effects of tillable earth bund (TEB) technology on soil structure, crop yield, and
soil and water conservation in sloping cultivated land within the black soil region of Northeast China were
examined, in order to provide a scientific basis for optimizing soil and water conservation strategies in this
area. [ Methods] The experimental field (EF) was located on sloping cultivated land with an average gradient
of 5°. The study area included a region constructed with TEBs and a nearby field with conventional tillage
practices that were similar in slope and area but without constructed bunds; it was selected as the control
field for conventional tillage (CTF). Within the EF, soil samples were collected from the TEB-constructed
area and the traditional tillage area without bunds. Changes in soil bulk density, aggregate characteristics,
and soil moisture were compared before and after the rainy season. Runoff depth, soil erosion, and crop yield
were also monitored. [ Results] After the rainy season, soil bulk density increased across all regions, while
the proportion of >0.25 mm water-stable aggregates (WSA-,,;) and mean weight diameter (MWD)
decreased. Soil bulk density in the EF was significantly lower than in the CTF (p<C0.05), with the lowest
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value observed in the TEB area (1.18 g/cm®). The content of >>2 mm aggregates in the EF was significantly
higher than that in the CTF (p<C0.05), with the smallest reduction occurring in the TEB. The WSA>0.25
and MWD in the TEB area were 10.58% and 0.36 mm higher than those in the CTF, respectively (»<C0.05).
Throughout the growing season, soil moisture in the EF was significantly higher than that in the CTF,
whereas runoff depth and soil erosion declined by 35.10% and 51.60% , respectively. The TEB arca exhibited

the highest seedling emergence and maize yield. [ Conclusion] TEB technology effectively enhances soil

structure, water retention, and water-soil conservation while boosting crop yield. This technology is well

suited for large-scale implementation on sloping cultivated land across the black soil region of Northeast China.
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Fig.1 Layout of experimental fields (a), and soil and water losses monitoring device (b)
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Fig.2 Parameters of tillable earth bund
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Table 1 Design specifications of tillable earth bunds and experimental field topography parameters
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Fig.3 Distribution of sampling points in study area
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Fig.4 Soil bulk density in different areas before and after rainy season
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Fig.5 Size distribution of water-stable aggregates in different areas before and after rainy season
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Fig.7 Changes in soil moisture during growing season in different plots
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Table 3 Emergence rate, plant height and yield of
maize in different plots

CTF EF TEB CTF-E
R/ % 94.8° 95.3° 96.5° 93.1°
M/ cm 289" 312¢ 314¢ 265¢
P/ (kg « hm™2) 12 309° 14 890° 14 883" 14 181°

TE AR/ 5 R DX AE 7 35 22 5 (p<<0.05)
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