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Abstract Based on the livestock and poultry breeding data of Yunnan Province in 2023, we estimated the
livestock and poultry liquid manure production in Yunnan Province. Combined with the anaerobic fermentation
mode of liquid manure and based on irrigation volume, we estimated the absorption capacity of the land polluted by
livestock and poultry liquid manure in Yunnan Province. The results showed that livestock and poultry liquid
manure production in Yunnan Province was 20 584.50 t/a, which could substitute 754.68 t/a of urea and 20.09 t/a of
calcium superphosphate after proper storage and fermentation. When calculating the supporting area of farmland
based on irrigation volume, more than 90% of cities (prefectures) in Yunnan Province would not be able to dispose
of the manure generated locally, and 16%-74% of the manure discharged needed to be processed to meet the
discharge standard. It was necessary to increase the degree of harmless treatment and reduce the dilution factor of
liquid manure for returning to the field, in order to achieve a full return and reduce the up-to-standard discharge of
liquid manure in Yunnan Province. Based on the current situation of Yunnan Province, we proposed a technical
model of microbial synergistic liquid manure acidification, storage and fermentation to increase the harmlessness
degree and nutrient preservation capacity of liquid manure, which could provide a new technical approach for the
resource utilization of liquid manure treatment in Yunnan Province.

Key words liquid manure; land absorption capacity; anaerobic fermentation; resource utilization; harmlessness;

irrigation volume
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Table 1 Parameters for calculating the supporting area of

biogas slurry absorbed by irrigation volume
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e MHAEK H(2)/(m*/ha) 0 0 0
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Table 2  Estimation of livestock and poultry manure production and chemical fertilizer substitution in each city (prefecture)

of Yunnan Province

i (M) BRI BTk K gﬁig Eﬁg#é’\ {E@%#%
¥ s £ P& FE i (Va) Fita) Tt/ (Jrt/a) it/ (Jita)

B 104.60 149.89  47.65 10495  407.10 930.34 991.85 17.67 0.16
ik 29435 410.88 11465 6529 88516 255024  2718.94 48.45 0.43
EXL4) 3111 61.50 1457 64.20 171.37 369.95 394.38 7.22 0.06
Il 42132 22657 2579 3169  705.36 1640.53 174798 2727 0.28
W T 401.85 16524 2811 3273  627.93 1287.04 137122 20.10 0.23
AL 116.62 12343 3276 1376  286.57 792.04 844.35 14.62 0.13
SRR 248.04 186.85 3509 6098  530.95 126345 134651 2228 0.21
v T 30849 187.37 3935  51.62  586.84  1323.61 141053 22.47 0.23
FEMESEE A M CREREM) 27348 23422 68.63 5031 626.65 1553.54  1656.03 27.85 0.27
LLIISJE IR RN (L) 433.60 34620 4212 118.73 940.64 231188  2463.71 41.20 0.37
SCUPHBEE FH RN (GCigh) 23274 37655 1512 4747  671.88 228327 243358 4427 0.33
VORI RN (PR ) 33.64 1570 084  19.45 69.63 117.92 125.61 1.90 0.02
KT B IE M CRIEH) 33512 29316 6090  75.41 764.59 1932.64  2059.90 34.83 0.32
TR ARSI A G M (RN 5155 5061 3.82 1512 121.11 326.39 347.83 6.00 0.05
VTSI IR N CRITN) 53.78 3518 1531 8.68 112.95 246.31 262.57 421 0.05
il P H A M Gl R 38.66 6328  7.00 4.62 113.55 384.16 409.50 7.44 0.06
At 3378.94 2926.63 551.72  765.00 762229 1931330 20 584.50 347.78 3.21
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Table 3 Estimation of the area of liquid manure returned to the field in each city (prefecture) of Yunnan Province

1 i P
SRR MoK WS KHIED) e

N e s
PO omy ki) ungyonsy TR (SRR e JESREL wae
R 38.31 8391 931 359.63 91.96 1:2.40 60.56 1:1.58 86.12 1:225
T 80.07 9491  2553118.88 226.29 1:2.83 154.41 1:1.93 213.30 1:2.66
ERCOH 19.76 7384 370 327.78 40.83 1:2.07 25.86 1:1.31 37.96 1:1.92
PRl 25.09 12245 164137522 115.80 1:4.62 84.49 1:3.37 110.45 1:4.40
WA 3 T 43.87 7543 1287592.84 139.39 1:3.18 88.86 1:2.03 129.75 1:2.96
BHYLT 18.16 9610 792 855.28 69.50 1:3.83 47.59 1:2.62 65.56 1:3.61
T T 41.56 13113 1264 389.84 83.81 1:2.02 62.17 1:1.50 80.16 1:1.93
& 37.06 10168 1324 505.42 110.43 1:2.98 76.80 1:2.07 104.45 1:2.82
FEfEMN 3291 8066  1555033.01 158.90 1:4.83 103.40 1:3.14 148.48 1:4.51
2L N 59.89 11780 231345470 169.04 1:2.82 122.16 1:2.04 160.96 1:2.69
SCLLM 61.02 11092  2285162.25 176.27 1:2.89 125.45 1:2.06 167.41 1:2.74

PGXLRAN N 11.44 13 720 117 949.37 7.50 1:0.66 5.62 1:0.49 7.19 1:0.63
RIEM 34.56 7180  1934272.02 218.41 1:6.32 137.10 1:3.97 202.69 1:5.86
TEZM 14.51 14323 326 616.75 19.97 1:1.38 15.12 1:1.04 19.16 1:1.32
AT 5.44 12 245 246 556.53 17.39 1:3.20 12.69 1:2.33 16.59 1:3.05

JH PR 5.01 7526 384 525.65 41.71 1:8.32 26.57 1:5.30 38.82 1:7.75
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Fig.1 Microbial synergistic treatment mode to improve the degree of harmlessness (decomposition degree) and nutrient preservation
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