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Fig.l Chart of C circle in Planting and Breeding Park of village scale
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Table 2 Translation of C in swine farm of Agriculture Park x10*kg
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Material flow analysis on carbon cycle in planting and breeding park
of village scale: A case study of Xibaidian village in Pinggu District, Beijing

HUANG Zhiping', HAO Li%*, GAO Shangbin', ZHOU Liandi®, ZHANG Kegiang',
WANG Feng', ZHONG Chunyan?, WANG Dong’

1. Institute of Agro-environmental Protection, Ministry of Agriculture, Tianjin 300191, China;
2. Institute of Agricultural Integrated Development, Beijing Academy of Agricultural and Forestry Sciences, Beijing 100097, China;

3. Jilin University, Changchun 130062, China

Abstract: In this paper, the case study area is Xibaidian village in Pinggu District, Beijing which is a representative planting and
breeding park (PBP) of village scale. The pollution load of Xibaidian village’s livestock breeding quantity is equivalent to a scale
swine farm with 15 000 pigs, and the production in this village is divided into breeding stage, waste treatment stage and planting
stage. Taking one year as the system boundary and without considering hidden flow, through data investigation, the previous research
and plot experiments, a material flow analysis (MFA) method is applied to analyze carbon flow of Xibaidian village’s production.
The aim is to provide a new method and perspective for PBP of village scale to develop low-carbon economy and sustainable devel-
opment and to provide a feasible solution for PBP of village zone to decrease the environmental pressure. Through the analysis of
carbon flow, the total amount of C annual input is 112.52x10* kg during the breeding stage, among which the amount of C seques-
tration in swine body is 40.04x10*kg, the amount of C in feces-carbon and urine-carbon is 49.29x10*kg, and the amount of C in the
form of CO, emissions is 23.19x10*kg which is metabolized by swine. The total amount of C annual input including feces-carbon
and urine-carbon is 42.29x10*kg during the waste treatment stage, in which the urine-carbon 9.79x10%kg enters into planting stage
directly, and the feces-carbon 39.50x10* kg enters into biogas plant. The amount of C of biogas converted by feces-carbon is
11.02x10*kg, among which the amount of C of CH, and CO, is 8.43x10*kg and 2.59x10*kg respectively. And the amount of C
releases from CH, by wastewater discharging together with other means of carbon emission is 23.66x10*kg, which takes up 59.89%
of the total amount of feces-carbon. The total amount of C annual input including urine-carbon and the C in biogas slurry and residue
is 14.61x10*kg during the planting stage, assuming the 43 hectares arable land in the village could spread the biogas slurry and resi-
due, without considering other crops planting, the organic carbon stored in soil could be 60.50x10*kg during a quarter of corn plant-
ing, which is 4 times of C input quantity 14.61x10%kg, and the organic carbon of plant could increase 27.31x10*kg. From the above
analysis, Xibaidian village has the environmental capacity to accommodate the breeding wastes, and has the conditions to carry out
the recycling use the breeding wastes. But the attentions should be paid to strengthen the management and treatment of the breeding
wastes, and to increase the efficiency of wastes reuse.

Key words: material flow analysis; MFA; planting and breeding park; carbon; breeding waste
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