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Characteristics of biogas slurry infiltration and nitrogen and phosphorus transfer in sandy loam tank

SUN Guofeng'?, ZONG Jiao', SHENG Jing"*", ZHOU Wei', ZHANG Liping'?, WANG Zichen'”

(1. Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2. Key
Laboratory for Crop and Animal Integrated Farming, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China)

Abstract: This study aimed to investigate the infiltration rate of pig farm biogas slurry in sandy loam storage tanks and the influencing
elements, as well as nitrogen and phosphorus transfer characteristics. Intermittent water supply, biogas slurry (BS), water(W ), and
1/3 BS +2/3 water (1/3BS) were employed to study the infiltration rate, accumulation infiltration amount, and the lateral and vertical
transfer characteristics of nitrogen and phosphorus in three storage periods. The findings revealed that the infiltration rate and accumulation
infiltration amount followed the rule of BS<1/3BS<W treatments, and the infiltration rate of the biogas slurry decreased significantly with an
increase of intermittent water supply times. This was primarily due to the water quality of the biogas slurry and the intermittent water supply
method. In the process of storing biogas slurry in sandy loam, there was an obvious trend of nitrogen and phosphorus transfer in lateral and
vertical directions. The vertical transfer depth of nitrogen and phosphorus in biogas slurry was 10-20 c¢m under the 1.2 m storage depth.
However, the lateral transfer was relatively weak, with the depth of the nitrogen lateral transfer being between 5-10 ¢m, and most of the
phosphorus was adhered to the soil surface on the side of the storage tank. In comparison with the W treatment, the BS treatment greatly
decreased the infiltration rate and accumulation infiltration amount in sandy loam storage tanks, and vertical transfer was the main loss of
nitrogen and phosphorous.

Keywords: biogas slurry; infiltration rate; accumulation infiltration amount; lateral transfer; vertical transfer
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Table 1 Initial values of soil physical and chemical properties at different depths

IR R AL 2R A IEPOR A SR ARk
Soil depth/ Bulk density/  Organic matter/  Total nitrogen/ Ammonium nitrogen/ Nitrate nitrogen/  Total phosphorus/ Available phosphorus/
cm (geem™) (g-kg™) (g-kg™") (mg-kg™) (mg-kg™) (g-kg™") (mg-kg™)
20~30 1.41 5.71 0.93 5.73 9.84 0.50 2.03
80~90 1.45 1.58 0.21 6.99 5.25 0.32 1.74
150~160 1.44 1.41 0.20 7.33 5.89 0.46 1.25
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Figure 1 Trend of infiltration rate under different treatments
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Figure 3 Lateral transfer characteristics of nitrogen and phosphorus under different treatments
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Figure 4 Vertical transfer characteristics of nitrogen and phosphorus under different treatments
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