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Regulation Effects of Straw Returning and Nitrogen Application Management on Farmland

Brown Soil Microbial Biomass and Enzyme Activities
JUAN Yinghua, HE Zhigang, LIU Huiyu, LIU Yan, CHEN Yue
(Institute of Plant Nutrition and Environmental Resources, Liaoning Academy of Agricultural Sciences, Shenyang 110161, China)

Abstract: How to effectively manage straw returning and nitrogen (N) application in order to develop the straw-returning
technology with efficient N saving is an urgent problem to be solved in agriculture production of Northeast China. With a field
positioning experiment, the effects of different straw returning methods (no returning; crushed-returning and ploughing, S;
decomposed-returning and rotary tillage, DS) and N application rates (N 180, 210 and 240 kg/hm?) on soil microbial biomass
carbon/nitrogen (MBC/MBN) and the key enzyme activities of N metabolism were investigated. The results showed that
compared with no returning, soil MBC and MBN contents, MBC/MBN ratio and urease activity in all S and DS treatments
increased significantly, but nitrate reductase activity changed irregularly. With the extension of maize growth period, soil MBC
and MBN contents for S and DN treatments showed single peak curve and double peak curve respectively, and urease and nitrate
reductase activities both changed with a fluctuating trend, and both reached peak points at spring maize exuberant growing period
(jointing stage to filling stage). With increase of N application rate, both soil MBC and MBN contents for all S and DS treatments
increased, MBC/MBN ratio decreased, and the changes of urease and nitrate reductase activities differed from returning methods.
Under the condition of the same N application rate, S treatment with a 15% postponing of N fertilizer could increase soil MBC
and MBN contents, and decrease MBC/MBN ratio. In conclusion, the technology of crushed returning ploughing with N 210
kg/hm?® and a 15% postponing of N fertilizer has the potential to improve N management and enhance soil fertility in the
agricultural producing areas of Northeast China.
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Table 1 Physicochemical properties of tested brown soil

+ e pH FHLF(g/kg) LA(gkg) LWi(gkg) 4 (gke) BMA(mgke) ARBE(mg/ke) B (mg/ke)
Frige 5.30 16.42 1.15 0.45 20.10 86.16 18.94 129.00
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Fig. 1 Soil MBC content under interaction of straw returning and nitrogen application management
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Fig.2 Soil MBN content under interaction of straw returning and nitrogen application management
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Fig.3 Soil MBC/MBN ratio under interaction of straw returning and nitrogen application management
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Fig. 4 Soil urease activity under interaction of straw returning and
nitrogen application management
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Fig. 5 Soil nitrate reductase activity under interaction of straw
returning and nitrogen application management
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