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Abstract To develop the estimation method of the bearing capacity of animal manure based on soil carbon
sequestration, The agriculture and animal husbandry production system in Beidahuang Group (BG) and

Xinjiang Production and Construction Corps (XPCC) were selected as the research objects. According to
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the current situation of the agriculture and animal husbandry industry and farmland soil carbon sequestration
mechanism, the farmland bearing capacity model of animal manure based on soil organic carbon density
change rate was constructed. This model was based on the steady-state method from IPCC technical
guidelines. The target value of soil organic carbon density change rate was set, and manure application
amount and carrying capacity could be calculated through this model. The results showed that: 1) When
the farmland soil organic carbon density remained at the current level, the bearing capacity of animal
manure for BG and XPCC ranged from 180.5 to 832.1 and 14.7 to 327.6 pig equivalent per hectare,
respectively. 2) Considering the demand for soil carbon sequestration, the amount of animal breeding
would be increased in the future. This study provided reference materials for coupling crop and livestock

production, green and low-carbon development.
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rate; soil carbon sequestration
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Fig. 1 Schematic diagram of the actual production process of
planting industry, breeding industry and farmland soil carbon

sequestration
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Fig. 2 Schematic diagram of the calculation process of farmland bearing capacity of animal manure
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Table 1 Calculation parameters of soil organic carbon density change rate

AR e RSEER BRI E S %
Index BG XPCC Reference
A 3 B B 43 L Cw) / (g/kg)
. . 45.47 14.63 [22]
Soil organic carbon content
HEHh + R (o) / (g/em®)
] , ) 1.25 1.30 [23],[24]
Soil bulk density of cultivated land
BFJZJEBE ChD /em
_ , 25. 27 28. 30 (23],[24]
Thickness of the tillage layer
A2 (o /C
3.23 10. 32 [25]
Average monthly temperature
H ¥R K 5 (p)/mm
o 46.12 13. 60 [25]
Average monthly precipitation
AV 288k B (e)/mm
o 62.07 92. 84 [25]
Average monthly evapotranspiration
TIEED RGO/ N
39 36 [26]

Soil sand content

K2 FEEEmALSRRKE

Table 2 C/N ratio of animal manure and nitrogen loss rate

5 b AN w4 RS Y AN ZE S
Index Swine Dairy cattle Beef cattle Layer Broiler — Reference
BEENLM AL (0
] , ] 11 16 19 10 10 [20]
C/N ratio of animal manure
S A 0 B U 2 R ) / , , , ,
, A _ 73 58 73 73 73 [20],[27]
Nitrogen loss rate of aerobic composting
RS8R e i R 28 Cry) / 0
28 [20],[27]

Nitrogen loss rate of anaerobic digestion
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Fig. 3 Estimation result of farmland bearing capacity of animal manure in BG
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Fig. 4 Estimation result of farmland bearing capacity of animal manure in XPCC
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