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Effects of Application of Biogas Slurry on the Form and Mobility of Soil Phosphorus in Vegetable Greenhouse
Field

WANG Min—feng', CHEN Shuo', ZHU Jian', LIU Shi-lei', CHEN Qing', LI Ji—jin%, XU Jun—xiang”

(1.College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China; 2.Institute of Plant Nutrition and
Resources, Beijing Academy of Agricultural and Forestry Sciences, Beijing 100097, China )

Abstract: A packed soil column experiment was conducted to investigate the effects of biogas slurry on phosphorus (P) form and mobility in a
vegetable greenhouse soil with different P fertility levels. The results showed that application of biogas slurry all significantly reduced leachate
volume and total phosphorus leaching in the experimental soil with different fertility levels. Compared with control treatments, the application
of biogas slurry decreased total phosphorus content in leachate by 722.3 pg *column™ through reducing leachate volume. Total inorganic
phosphorus(TIP) decreased by 507.2 g+ column™ and 1 319 pg-column™ in the moderate—P—fertility and high—P—fertility soil, respectively.
Dissolved inorganic phosphorus(DIP) was decreased by 158.1 wg*column™ and 474.3 pg- column™ in the low—Pfertility and moderate—P-
fertility soil, respectively. In low—P—fertility soil, biogas slurry application significantly increased soil total P, Olsen—P and organic P in 0~7
cm soil depth by a proportion of 34.8%, 37.7% and 148%, respectively. It also reduced soil pH by 0.39 units. In 7~14 c¢m soil depth, biogas
slurry application significantly increased soil total P, Olsen—P and organic P by a proportion of 18.5%, 29.3% and 32.9%, respectively. Soil
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pH was also decreased by 0.28 units. In moderate—P—fertility soil, application of biogas slurry had no significantly influence on soil total P, but

increased soil Olsen—P by 20.1% in 0~7 cm soil depth compared with control treatment. In 7~14 c¢m soil depth, application of biogas slurry
reduced soil pH by 0.33 units. In high—P—fertility soil, application of biogas slurry had no significantly influence on soil total P, Olsen—P and
organic P in 0~7 cm soil depth compared with control treatment. In 7~14 cm soil depth, application of biogas slurry reduced soil pH by 0.34
units. In conclusion, application of biogas slurry significantly increased different forms of phosphorus contents in low—P—fertility soil, however,
there was no significantly difference on the P forms in moderate—P—fertility soil and high—P—fertility soil.

Keywords: biogas slurry; soil phosphorus forms; phosphorus leaching
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Table 1 Soil chemical properties used in the P leaching experiment

T f/g-kg A LB /mg kg /g kg GHTlg-ke'  pHHOK:1:=5:1) LRk
i+ 0.59 111 21.0 13.0 8.48 Bt
el 1.16 285 159 344 8.17 Rt
[ 2.06 431 442 60.7 7.82 R+
2 HIlBRNERULFNR
Table 2 Chemical properties of biogas slurry used in the P leaching experiment
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Figure 3 Effects of biogas slurry application on leaching amount of

various forms of phosphorus in soil with different P fertilities
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Figure 5 Effects of biogas slurry application on concentrations of
soil total phosphorus, organic phosphorus and Olsen—P
in soil with different P fertilities

*®3 HRABRNAREBESETESD pH EHFIT
Table 3 Effects of biogas slurry application on soil pH value in soil
with different P fertilities

KbFH Treatment S1 71 S2 72 S3 73

FJ2(0~7 cm) 8.54% 8.15 8.27* 8.15 8.08* 7.89
TJE(7~14 cm) 8.5 8.27 8.26% 7.93 8.02* 7.68

T ORI — LR ] — Wik L AR R Ak B ] 22 S i 2
(P<0.05),
Note:“*” indicates significant differences of the same soil depth among

different treatments in soil with the same phosphorus level (P<0.05 ).
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