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Effects of Controlled Release Fertilizer Combined with Maize Straw on
Soil Enzyme Activities and Nutrients in Wheat Season
GAO Lichao', ZHENG Wenkui'?, GUO Xinsong’, CHENG Yunlong', ZHANG Min'

(1.National Engineering Research Center for Efficient Utilization of Soil and Fertilizer
Resources » College of Resources and Environment » Shandong Agricultural University » Taian »

Shandong 2710183 2.Shandong Nongda Fertilizer Technology Co., Lid., Feicheng s Shandong 271600)
Abstract: In order to explore the effects of long-term interaction between controlled-release urea blended
fertilizer and maize straw on soil enzyme activities and soil nutrient status in wheat season, based on 8-year
experiment of positioned fertilization experiment of wheat-maize rotation in brown soil of North China Plain,
the effects of controlled-release urea blended with urea (CRF) and bulk blending urea (BBF) on soil enzyme
activities and soil nutrients in wheat season were compared under maize straw returning (S) and non-returning
conditions. The results showed that under the condition of no straw returning, compared with BBF
treatment, the CRF treatment significantly increased the neutral phosphatase activity (rejuvenation and
maturity stages), sucrase activity and cellulase activity (rejuvenation and booting stages) and the content of
soil organic matter, NO; —N and Olsen phosphorus (Olsen—P) at maturity. At maturity, the neutral
phosphatase activity and NO; ~—N content increased by 29.6 % and 34.8% , respectively. Under the condition
of straw returning, activities of urease and cellulase at maturity and neutral phosphatase activity at booting

stage were significantly higher in the BBF+S treatment than that in the CRF+S treatment, but there was no
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significant difference in soil enzyme activities between the two types of blended nitrogen fertilizers at other
stages. The content of soil total nitrogen, soil organic matter, NO; —N and Olsen—P at maturity was
significantly higher in the CRF+S treatment than that in the BBF+S treatment. The interaction of nitrogen
fertilizer types and maize straw returning had significant effects on the activities of neutral phosphatase,
sucrase and cellulase in soil and the contents of total nitrogen, NO; —N, NH, "—N, Olsen—P and available
potassium in soil. Straw returning significantly increased the activities of neutral phosphatase and sucrase and
the contents of available potassium and Olsen—P compared with non-returning treatment. In summary,
under the conditions of straw returning and non-returning, CRF treatment could significantly increase soil
organic matter content, improve the supply intensity and supply capacity of available nitrogen and phosphorus
nutrients in late stage of wheat compared with the BBF treatment, and the treatment of CRF+S showed the
best performance in improving soil enzyme activity and soil nutrients. The research results could provide a
theoretical basis for the optimal application of nitrogen fertilizer under straw returning.

Keywords: soil enzymes; maize straw returning; controlled-release urea mixed fertilizer; soil nutrients;

common urea mixed fertilizer
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