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Effects of Organic Substitution on Soil Extracellular Enzyme Activity and
Multi-functionality in Rice-Rapeseed Rotation System
LI Qisheng, YANG Kai, WANG Zhipeng, ZHAO He, JIAO Jiaguo, LI Huixin

(Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource Utilization , College of
Resources and Environmental Sciencess Nanjing Agricultural University s Nanjing 210095)
Abstract: Through fixed field experiment, the effects of organic fertilizer substitute part of chemical fertilizer
on soil extracellular enzyme activity and multi-functionality was analyzed, and this study could provide
theoretical basis for soil fertility improvement and rational fertilization in rice-rapeseed rotation. Based on the
principle of total nutrient substitution amount of nutrients, 4 treatments, which including no fertilizer
(CK), full amount of chemical fertilizer (CF), organic fertilizer substitute 20% chemical fertilizer (CFM1),
and organic fertilizer substitute 40% chemical fertilizer (CFM2) were set up. Soil chemical properties, microbial
properties, and extracellular enzyme activity were assessed, and the Multiple regression analysis was used to
explore the effects of soil properties on soil extracellular enzyme activity and multi-functionality. The results
showed that compared with CF, soil microbial biomass carbon, microbial biomass nitrogen, and soil respiration
of CFM1 and CFM2 increased 275.27%, 41.90% ., and 64.29% in rapeseed season, and increased 115.06% .
338.32%, and 60.87% in rice season. Organic fertilizer application increased the contents of soil organic
matter, total nitrogen, total phosphorus. and available nutrients by 13.25% ~95.48%. Compared with the

single application of chemical fertilizer, the replacement of part of chemical fertilizer by organic fertilizer

I #5 H #8:2020-10-15

FREITIE VLA AR RH B EQH %40 (CX(19)2012) ; B %K & s B & 213 B (2016 YFD0300908) 5 Ll 7R 44 & s BF & 11 40 5 H
(2019J272Y020614)

F—1EH ZEHPEQ994—) 5B R EEN ISR AR R ENF A YA R ST . E-mail: 2018103026 @njau.edu.cn

WAEES AEMNE981—) . B VT = e A WSS 61 . RN F 3 24 P58 . E-mail: jiaguojiao@njau.edu.cn



346 K PR R 535 %

significantly increased the activity of B-glucosidase, cellulase, xylanase, leucine aminopeptidase, N-acetyl-
aminoglucosidase, and acid phosphatase in the carbon, nitrogen, and phosphorus cycle, with an increase of
20.33% ~ 140. 31% in rapeseed season, while in rice season, only xylanase activity was significantly
increased, with an increase of 133.63% ~159.86%. The key factors for the changes of soil extracellular enzyme
activities was soil microbial biomass carbon in rapeseed season, and was soil available phosphorus in rice season.
Compared with no fertilizer treatment and full amount of chemical fertilizer, organic fertilizer replacement treatment
significantly increased soil multi-functionality, the main predictive factors of soil multi-functionality were available
potassium and available nitrogen in rapeseed season, and were available phosphorus and microbial biomass
nitrogen content in rice season. In a word, the substitution of organic fertilizer for part of chemical fertilizer
is beneficial to the improvement of soil nutrients, microbial biomass, and soil extracellular enzyme activity,
which is an important measure to maintain stable crop yield and soil biological health.

Keywords: organic fertilizer substitution; soil extracellular enzyme activity; soil multi-function; rice-rapeseed
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