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Effects of stubblein height and grinding degree during straw application on crop yield and soil nutrients under rice-
rapeseed rotation

ZHAO Yue', XIA Xian-ge', CHEN Yun-feng', GUO Xi-fa’, YU Xiao-ping’, LIU Dong-hai', ZHANG Zhi'""
(1. Institute of Plant Protection and Soil Fertilizer, Hubei Academy of Agricultural Sciences, Key Laboratory of
Fertilization from Agricultural Wastes, Ministry of Agriculture and Rural Affairs, Wuhan Hubei 430064; 2. Extend
Agricultural Technology Promotion Service Center of Wuxue Office, Wuxue Hubei 435404; 3. Chibi Qing Zhuang Tea
Industrial Development Group Co. Ltd., Xianning Hubei 437317 )

Abstract: The effects of straw returning on crop yield and soil nutrients under rice-rapeseed rotation were studied, so as to
provide technical parameters for the mechanization of straw returning, and provide reference for the coordinated development
of high yield and soil fertility. In this study, the comparative positioning experiment of straw returning to the field was
carried out during 2017—2019 in Wuxue city, Hubei province. Field experiments of straw returning were conducted in the
rice-rapeseed rotation farming area of the middle reaches of the Yangtze River from 2017 to 2019. Four treatments were set
up: no stubblein+fine grinding, middle stubblein+fine grinding, middle stubblein+coarse grinding and high stubblein+fine
grinding. The effects of straw returning to the field on the growth and yield of rice and rapeseed, and soil nutrients under
different stubblein heights and grinding degrees were studied. The results showed that the higher the stubblein height was,
the better it was to improve the basic seedlings, and it was higher in coarse grinding than that in fine grinding both in rice
and rapeseed seasons. Different stubblein height and straw grinding degree had no significant effect on the SPAD value at
seedling stage. In the first season, the yield with medium stubble was higher than that without stubble and with high stubble
(the yield increment of rice and rapeseed was 7.1%-21.1% and 2.4%-4.6%, tvespectively ), and that of fine grinding was
higher than that of coarse grinding ( the increment was 11.7% and 12.9% ). However, the yield difference in the second
season between the treatments was not significant. During the crop growth period, the soil nutrient content decreased first
and increased slightly in the harvest period. In the early stage of crop growth, no stubblein+fine grinding in rice season and
middle stubblein+coarse grinding in rapeseed season increased the content of ammonium nitrogen and nitrate nitrogen. In the
harvest period, the contents of available phosphorus and available potassium in both rice and rapeseed seasons were higher
in middle stubblein+coarse grinding. Therefore, on the basis of yield response and soil nutrient change, considering the
operation cost and energy consumption of straw returning to the field, this study recommends that the annual straw returning
mode of rice-rapeseed rotation in the middle reaches of the Yangtze River should be rice with middle stubblein, rapeseed with
middle or high stubblein, and the straw grinding degree should be fine grinding.

Key words: straw returning to the field; rice-rapeseed rotation; SPAD; yield; soil nutrients
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