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Abstract

Due to the rapid growth in the number and size of intensive livestock industries
in China, the huge amount of livestock waste is the main source of agricultural
non-point source pollution, which threatens the ecosystem severely. The conflict
between livestock production development and environmental protection problem
couldn’t be solved, if just laying emphasis on the end-controlling to livestock
pollution using engineering technology. It is important to understand the losses
characteristics and transporting pattern of livestock pollution, to evaluate the land
assimilative capacity of livestock wastes in the level of management according to
“total quantity control” regulation in order to give significant theorical basis and
practicing meaning to effectively control the livestock pollution.

Jiulong River Watershed was selected as the study area in this paper. The studies
were based on the basic theories of Environmental Science, Agricultural Science and
Environmental Economic et al., and were integrated with the research approaches
including investigation, field sampling, laboratory analysis, and data statistics et al.
The study was carried out from several aspects: studied the nutrient losses
characteristics and loads of livestock wastes; accounted the nutrient balances in field
and farm levels and evaluated the environmental risks; estimated the break-even
hauling distance of livestock manure; established the evaluation system on land
suitability and land assimilative capacity for manure based on GIS; finally the
mitigation measures from technology and management aspects were suggested. Major
conclusions in this study are as following:

(1) The nutrient losses characteristics and loads were analyzed through the long
term measurements including surface water, groundwater, ammonia volatilization,
and atmospheric deposition which were carried out in typical livestock intensive areas.
Based on these studies, the pollution parameters were obtained, which included the
nutrient loss rates to water from intensive and diffuse livestock production, ammonia
volatilization rate from solid and liquid manure, atmospheric deposition load.

(2) The environmental risk was evaluated based on the method of nutrient
budgeting. Main inputting source and loss pathways were discussed. The results
showed that majority of farms had potential environmental risk, the feed was the main
input and the wastewater discharge and ammonia volatilization were main loss

pathways. Finally, the environmental capacity from sustaining optimal nutrient
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cycling in pig farms was suggested by the correlationship between the livestock load
and potential total phosphorus concentration.

(3) The feasibility of manure application to land was discussed by the approach
of environmental economic. The break-even hauling distance (BEHD) was estimated.
The results showed that BEHD is 41~44 km for chicken litter, 9~13 km for pig
manure, and 1~5 km for cow manure.

(4) The evaluation models of land suitability and land assimilative capacity for
livestock wastes based on GIS were established. The weighted linear combination
model based on multi-criteria evaluation was adopted in this evaluation. The land
suitability and land assimilative capacity for pig manure in Xinluo County, Jiulong
River Watershed, were evaluated. The results indicated that there was comparatively
large land for manure application in this research site. However, huge amount of
livestock manure much more than the land assimilative capacity in this limited area
has resulted in the environmental problems. The results from the model can be used
as the scientific basis for the integrated controlling on the agricultural non-point

source pollution.

Keywords: Livestock production pollution; Nitrogen and phosphorus losses;
Environmental pollution risk; Break-even hauling distance(BEHD); Land assimilative

capacity for livestock manure
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