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Short-term Effects of Biogas Slurry Application to Garden Land on Soil Microbial Biomass Carbon & Nitro-
gen and Soil Enzymes
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Abstract: Due to the rapid development of biogas industries, large amount of biogas slurry was untreated and discharged randomly, which be—
came a serious threat to the water safety. To study the effects of biogas slurry application to garden land on soil microbial biomass carbon
(MBC) and nitrogen(MBN ),as well as enzymatic activities, we conducted the field experiment in a vineyard base in Wanshi Town of Yixing
city, Jiangsu Province and proposed a new process to treat biogas slurry safely. The digestion and utilization process of biogas slurry was com—
pared in different treatments to evaluate the relationship between MBC, MBN and soil organic carbon, and several enzyme activities were also
determined. The results indicated that MBC and MBN were not decreased during the application of biogas slurry alone, whereas significantly
increased 8.70% and 17.34%, respectively in the treatment with the intercrop of ryegrass(Lolium perenne L.) and the installation of below—
ground drainpipe. The ratio of MBC to soil organic carbon was impacted by the digestion and utilization process of biogas slurry, but did not
reach a significant level. Soil sucrase activities were markedly improved in the treatment with the biogas slurry compared with CK(except the
treatment with biogas slurry for irrigation alone ). Urease activities were considerably improved compared with CK, whereas the acidic phos—
phatase and catalase activities were not significant changed. In present experiment, the short—term effects of the utilization of biogas slurry in
field condition were studied, and the integrated influence of the digestion and utilization of biogas slurry in garden land on crop quality, soil
fertility and agricultural environment will be further investigated.
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Table 2 Irrigation managements of experiment plots

B - RS ERD
TN/mg-kg™ NH:-N/mg-kg™ TP/mg-kg™ COD/mg-kg™
2011-09-29 333 243.20 186.6 19.39 190
2011-10-07 21.9 47.87 352 2.59 500
2011-10-12 333 388.29 321.7 30.22 200
2011-10-21 30.9 388.29 321.7 30.22 200
2011-11-04 224 499.39 401.8 50.90 360
2011-11-22 20.2 390.46 3334 54.70 390
TN 7ML, NHI-N R8RSR, TP A 88k, COD A4 & .
R®3 LREAEZL
Table 3 Changes of soil fertility under different treatments
43 pH AFFE/pSem™  FHLFUg kg L5y kg LBlg-kg’  BHBHmg-kg'  HMH/mg kg
5.42a 150be 24.7a 1.491a 1.42ab 25.47b 179.11ab
5.58a 142¢ 24.8a 1.488ab 1.43ab 26.59%a 179.99ab
5.84a 387a 24.1ab 1.437be 1.47a 24.74b 189.13a
D 6.02a 308ab 24.2ab 1.428cd 1.46ab 24.83b 184.56a
CK 5.50a 140c 22.4c¢ 1.386e 1.42ab 18.64¢ 162.44¢

HARFEFRRFEZ AR T BEZE5(P0.05), TR,
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Figure 1 Effects of biogas slurry application and digestion on MBC and MBN
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Figure 2 Concentration of invertase activities
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Figure 4 Concentration of acidic phosphatase activities

251 .
T a a
f2.0-+ a _I_
¥ : B
2 15} _%
i
£
1.0
"
X
W 05
)
X% ¢ b & _
hbE

B REXEEASBESERR

Figure 5 Concentration of catalase activities
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