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Effects of different cultivation patterns on yield and soil quality in wheat

replanting system of baby cabbage

ZHAO Juan', MA Dong', TANG Ying®, CUI Yunling®, LI Jinhe', CHEN Cang', YANG Huiling'

(1. Jiuguan Institute of Agricultural Sciences Research, Jiuquan 735000, Gansu, China; 2. Institute of Soil, Fertilizer and Water-saving
Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou 730000, Gansu, China)

Abstract: To optimize the post-wheat multiple cropping cultivation pattern in the Hexi Corridor region, this study system-
atically compared the effects of different cultivation patterns on the yield, economic benefits, and soil physicochemical
properties of the spring wheat - baby cabbage multiple cropping system, aiming to identify an efficient cultivation pattern
suitable for the region. A randomized block design with three replicates was adopted using spring wheat Jiuchun 7 and ba-
by cabbage Jingchunwa 3. Four cultivation patterns were established: shallow-buried drip irrigation with wheat stubble
and increased density direct seeding of baby cabbage (SDD); shallow-buried drip irrigation with wheat stubble and nor-
mal density direct seeding of baby cabbage (SD); shallow-buried drip irrigation with post-wheat plowing, film mulching,
and direct seeding of baby cabbage (SM); and traditional flood irrigation (conventional wheat cultivation with
post-wheat plowing, film mulching, and flood irrigation for baby cabbage, FF). Soil physicochemical properties, crop
yield, and economic benefits were measured, and a comprehensive evaluation was conducted using the TOPSIS method.
Compared with FF, the drip irrigation patterns (SDD, SD, SM) generally improved soil structure and nutrient status. SDD
and SD significantly reduced soil bulk density. In the 0-20 cm soil layer, SDD decreased bulk density by 6.13% and in-
creased the proportion of macroaggregates (>0.25 mm) by 2.65% relative to FE. SDD also significantly increased soil or-
ganic matter, available nitrogen, and available phosphorus contents. Compared with FF, SDD increased wheat yield by
4.29% and baby cabbage net yield by 22.36%, and the system’s output - input ratio increased by 15.33%. The net eco-
nomic benefit followed the order: SDD>SM>SD>FF. The TOPSIS comprehensive evaluation ranked SDD as the best per-

forming mode. In the post-wheat multiple cropping system of the Hexi Corridor, the shallow-buried drip irrigation pattern
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with direct seeding of baby cabbage at increased density after wheat harvest can effectively improve soil quality, enhance

system yield, and increase economic benefits, representing an efficient multiple cropping cultivation method worthy of

promotion in this region.

Key words: Baby cabbage; Shallow-buried drip irrigation; Post-wheat cropping; Economic benefit; Soil quality
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Table 1 Characteristics of spring wheat and baby cabaage for examination
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Fig. 1 Effects of different cultivation patterns on soil nutrient content
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Table 2 Effect of different cultivation patterns on economic effectiveness of multiple cropping systems
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