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Meta—analysis on the responses of soil bulk density to supplementation of organic fertilizers in croplands in
China

LIU Liyuan, XU Yan, ZHU Shuhao, GAO Yi, ZHENG Xiangqun”

(Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract: The combined application of organic fertilizers is one of the important methods of chemical fertilizer reduction in China. It is of
great significance to identify the responses of soil bulk density to chemical nitrogen fertilizer reduction and the supplementation of organic
fertilizers under different soil utilization types, soil texture, and organic fertilizer types to explore the soil physical condition of farmland. In
this study, a database containing 320 pairs of data was established by integrating data from published literature. Meta—analysis was applied
to quantify the effects of chemical nitrogen fertilizer reduction and supplementation of organic fertilizers on soil bulk density under different
soil utilization types, soil texture, organic fertilizer types, amount of organic fertilizer application, organic fertilizer application frequency,
and experimental duration. Results showed that chemical nitrogen fertilizer reduction and supplementation of organic fertilizers
significantly decreased the soil bulk density by 4.53%, compared with conventional fertilization. As for soil utilization types, chemical
nitrogen fertilizer reduction and the supplementation of organic fertilizers significantly (P<0.05) decreased the soil bulk density of garden
fields by 9.06%, which was significantly higher than that of paddy fields(3.72%) and upland(5.25%) soils. When grouped by soil textures,
the decreased rale of the application of organic fertilizers on soil bulk density of sandy soil (6.96%) was significantly higher than that for
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loam and clay soil. There were different results under various organic fertilizer types. The combination of bio—organic fertilizers reduced

soil bulk density by 5.70%, followed by biochar with a reduction rate of 5.21%, which were significantly higher than that of animal manure

and crop straw (3.67% and 2.30%, respectively). In addition, the decrease in soil bulk density showed an upward trend with the increase in

the amount of organic fertilizer, the experimental duration, and application frequency. This study provides a data foundation for assessing

the impact of chemical nitrogen fertilizer reduction on soil bulk density in China.

Keywords : chemical nitrogen fertilizer; organic fertilizer; soil bulk density; Meta—analysis
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Table 2 Sample numbers for the Meta—analysis of the chemical
nitrogen fertilizers reduction and supplementation of organic

fertilizers on soil bulk density
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Figure 2 Weighted response ratio of bulk density in response to different soil use , soil texture and organic fertilizers type
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Figure 3 Weighted response ratio of bulk density in response to different amount of organic fertilizer application , organic fertilizer

application frequency and experimental duration
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