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Table 1 Basic physicochemical properties of various fertilizers

B A L ) L 2 L
! #.Jr %ﬁk/(r.ng/ ) &Pt/ (mg/L) %lﬁﬁi/(mg/. ) pH EC/(mS/em)  COD/(mg/L)
Fertilizer Total nitrogen Total phosphorus Total potassium
3 iy
{Eﬁ&%m.@ 2019.05 88.13 65.38 9.18 12.84 3153.00
Low-concentration biogas slurry
I Biogas residue 5032.50 585.82 14.98 7.27 0.92
e 7
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Fig. 2 Soil organic matter content , pH and EC values of different treatments
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Table 2 Soil bacterial diversity index under different treatments
bR Chaol 8%k TARAREL R 225 LULE G RELFITL
Treatments Chaol index Shannon index Goods_coverage Observed species Simpson index

CK 1188.216 3 9.2818 0.999 7 1181.500 0 0.996 0
TK1 2619.480 2b 10.203 3c 0.997 2b 2609.300 Ob 0.998 2¢
TK2 2413.607 8b 10.127 4b 0.995 8ab 2 384.600 Ob 0.998 lab
TK3 2 565.226 Ob 9.881 5he 0.993 5ab 2513.250 Ob 0.997 1bc
TK4 2 540.432 8b 10.234 5b 0.997 Oa 2 527.200 Ob 0.998 2ah
TKS 2493.390 2b 10.053 2b 0.994 9a 24 57.000 Ob 0.997 7ab
TK6 3186.564 1a 10.548 6a 0.994 lab 3151.600 Oa 0.998 5a
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Effects of combined application of biogas slurry with
different concentrations and biogas residue/organic
fertilizer on soil and soybeans

GONG Ting',LIU Sheng', XU Chao®, LI Jun', ZHANG Xin', NIU Wenjuan', YUAN Qiaoxia'

1.College of Engineering , Huazhong Agricultural University, Wuhan 430070, China
2.School of Resources and Environmental Sciences , Wuhan University, Wuhan 430079, China

Abstract The effects of application concentration of biogas fertilizer and method of combined applica-
tion on the physicochemical properties of soil and the soybean yield at a depth of 0-80 cm were studied un-
der greenhouse cultivation with biogas slurry as liquid fertilizer, biogas residue and organic fertilizer as solid
fertilizer, and soybean as tested crop to address the severe challenges posed by the damage of soil structure
and nutrient loss to the ecological environment and food safety , while achieving the high-value utilization of
waste resources from biogas slurry. The combined application methods and concentration combinations of
biogas manure included organic fertilizer alone (TK1) , dry fermentation biogas slurry as basal fertilizer
combined with organic fertilizer as topdressing (TK2) , dry fermentation biogas slurry alone ('TK3) , biogas
residue as basal fertilizer combined with wet fermentation biogas slurry as topdressing (TK4) , biogas resi-
due as basal fertilizer combined with organic fertilizer as topdressing ( TK5) and biodigne/organic fertilizer
mixed base fertilizer combined with wet fermentation biogas slurry as topdressing (TK6). The original soil
(campus green soil) was set as the blank control group (CK). The results showed that TK6 had the high-
est increase in the content of alkaline nitrogen and available phosphorus in the tillage layer of soil , which in-
creased by 3.56 and 2.44 times, respectively. TK3 had the highest increase in the content of available potas-
sium 1in the tillage layer of soil , with an increase of 9.37 times. The content of total nitrogen and total potas-
sium in the dry fermentation biogas slurry were easy to migrate downward at a depth of 60-80 c¢cm in soil,
and the content of total phosphorus in the wet fermentation biogas slurry was easy to migrate downward at
a depth of 80 c¢cm in soil. The structure of soil aggregates was significantly affected by the treatment of fertil-
ization. TKI1 significantly increased the number of small soil aggregates by 25.2%. TK3 increased the num-
ber of large and medium aggregates in soil by 1.68%. Compared with other treatments, the TK1 had the
highest loss of nitrogen in soil and the lowest yield of soybeans, while TK4 had the highest yield of soy-
beans about 4 350 kg/hm’. It is indicated that the application of dry fermented biogas slurry alone signifi-
cantly increases the content of nutrients in the tillage layer of soil and makes it easier for nutrients to mi-
grate downwards. The combination of biogas residue as base fertilizer and wet fermented biogas slurry as
topdressing is more conducive to improving the yield of soybeans.

Keywords biogas slurry; biogas residue; organic fertilizer; combined application; physicochemical

properties of soil; soybean
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