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Effects of Organic Fertilizers on Nitrogen Mineralization, Soil Enzyme Activities and

Microbial Communities in Tobacco-planting Soil

LIU Wei', CHEN Xiaolong®, ZHAO Yuanyuan', WANG Dexun®, XIE Tiangi’, LU Jianguo?, JIN Dongfeng®, SHI Hongzhi'"
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450016, China; 3 Dali Branch of Yunnan Tobacco Company, Dali, Yunnan ~ 671000, China)

Abstract: In order to explore the effects of different organic fertilizers on nitrogen mineralization, soil enzyme activities and soil
microbial communities in tobacco-planting soil, a lab culture experiment was conducted with different organic fertilizers
(plant-source organic fertilizer, sesame cake fertilizer, biochar organic fertilizer) under the condition of equal nitrogen (100 mg/kg)
input and 30 °C, the changes of nitrate nitrogen and ammonium nitrogen contents, soil enzyme activities and bacterial community
diversities were analyzed in different culture periods. The results show that different organic fertilizers increase soil mineral
nitrogen content, nitrogen mineralization amount and rate are the highest under cake fertilizer in the early culture stage, while the
highest under biochar organic fertilizer in the later culture stage. Biochar and plant-source organic fertilizers significantly
improve the activities of soil urease and nitrate reductase, while sesame cake fertilizer significantly improves the activities of
protease and sucrase. Compared with no organic fertilizer treatment (CK), organic fertilizers significantly increase soil bacterial
diversity, the dominant bacteria phyla are Proteobacteria, Acidobacteria, Bacteroidetes and Planctomycetes, and the dominant
bacteria genera are Sphingomonas and RB41. Sphingomonas is the highest under CK, while RB41/ is the highest under biocarbon
organic fertilizer. Sphingomonas is positively correlated with sucrase activity, but negatively correlated with urease and nitrate

reductase activities. Bacterial community structure under biochar organic fertilizer is significantly different from those of other
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treatments. In conclusion, sesame cake fertilizer and biochar organic fertilizer are beneficial to promote nitrogen mineralization in

early and late stages and increase the amount of nitrogen mineralization, respectively, and the latter also has the highest the

diversity and richness of soil bacteria.

Key words: Organic fertilizer; Tobacco-planting soil; Nitrogen mineralization; Soil enzyme activity; Soil bacterial community
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Table 1 Physiochemical properties of tested soils

435 5 b 2% (glkeg) WA (mgke)  AHLT(g/ke) AR (mg/ke) BB A(mgkg)  pH HH (] 57K 2 (g/kg)
Wi+ 1.48 68.76 10.13 8.47 11.97 7.56 203.00

F2 HABHNEBEERS
Table 2 Main components of tested organic fertilizers
AHPLE A (g/ke) W (g/kg) &8 (g/ke) FKR(%)
HE AT HLIL(T) 16.13 20.02 36.96 33.77
HEYIFORAHLIES)  13.88 45.42 22.85 18.61
Z IR (B) 40.29 17.38 14.22 21.00

1.2 Rt
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Fig. 2 Mineralization rates of soil inorganic nitrogen under different organic fertilizers
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Fig. 8 Genus species abundances of soil bacterial communities under different organic fertilizers
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