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Abstract: In order to investigate the effect of total rapeseed straw returning and N fertilizer reduction on
soil physicochemical properties and sorghum yield, with a view to provide some references for the reasona-
ble application of N fertilizer under the condition of returning total rape straw to the field, through field
experiments, under the condition of returning rape straw to the field, four nitrogen application levels were
set (0, 120, 150, 180 kg/hm®), and conventional fertilization (180 kg/hm®) was used as a control to ex-
plore the change characteristics of sorghum yield and soil physical and chemical properties under different
treatments. The highest sorghum yield of 6 464. 85 kg/hm® was recorded in the total straw returning and
180 kg/hm® nitrogen treatment. The treatment with nitrogen application rate of 150 kg/hm® under the
condition of full straw returning to the field treatment had the highest marginal rate of return, which was
18.25%, and the sorghum yield was at the same level as that of the conventional fertilizer (180 kg/hm?®).
With the increase of nitrogen fertilizer, the mean weight diameter of soil aggregates, saturated water con-
tent, ammonia nitrogen, nitrate nitrogen, alkaline hydrolyzable nitrogen, total nitrogen, available phos-
phorus, total phosphorus, available potassium, total potassium and organic matter showed a trend of in-
creasing first and then decreasing, and reached to the highest when the nitrogen fertilizer application rate
was 150 kg/hm®, while the bulk density was the lowest. In addition, the soil quality in descending order is
the SN2 treatment, the SN1 treatment, the SN3 treatment, and CK treatment, the SNO treatment. In
summary, when the rapeseed straw is fully returned to the field, the optimal amount of nitrogen fertilizer
applied is 150 kg/hm®. With this treatment, the marginal return of nitrogen fertilizer is the highest, the
soil quality is the best, and the yield is at the same level as conventional fertilization. This study can pro-
vide a certain reference for the regional production practice of rapeseed straw returning to the field and ni-
trogen fertilizer reduction.
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