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Abstract

To address the challenges of poor adaptability, disconnection between breeding and cultivation,
and lack of long-term mechanisms in the control of livestock and poultry breeding non-point source
pollution in the hilly areas of Ziyang City, this study constructs a comprehensive “technology-model-
mechanism” trinity solution by integrating the industrial structure and mountainous-hilly topo-
graphical characteristics of Ziyang City. At the technical level, a full-chain technical system of “UASB-
Fenton-Stepwise Constructed Wetland” is established, with the innovative stepwise constructed
wetland adapted to sloping land. The effluent meets the first-class standards specified in the Dis-
charge Standards for Pollutants from Livestock and Poultry Breeding (GB 18596-2001), with the re-
moval rates of nitrogen and phosphorus exceeding 90%, and the cost of water treatment per ton
ranging from 2.0 to 2.5 yuan, which is 15%~20% lower than that of traditional technologies. At the
model level, closely focusing on the leading industries of Anyue lemon and Lezhi grain, a differenti-
ated “breeding-waste-cultivation” circular model is designed to achieve precise matching between
waste resource utilization and industrial demand. This model reduces the waste treatment cost of
farms by 25% and increases the average per mu income of farmers by 800 to 1500 yuan. At the
mechanism level, a three-dimensional “government-enterprise-farmer” mechanism is established
to balance interests through policy subsidies, market-oriented operation, and organized participa-
tion, forming a win-win pattern. This research provides technical support and a demonstration par-
adigm for the control of agricultural non-point source pollution and the development of circular
agriculture in the central Sichuan hilly region and similar areas.
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2.1.1. HEERE

VEPHTH & S IR KR FE 2 2 BN R AL, HARMNZE 6], M@ RO 28 /A% 0 W R, 1% J@ i
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Figure 1. Schematic diagram of the experimental setup for the synergistic treatment using the “UASB-Fenton oxidation-stepped
constructed wetland” system
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Figure 2. Flow chart of the synergistic treatment process
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Figure 3. Variation curve of COD concentration with operational time
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Figure 4. Variation curve of NH3-N concentration with operational time
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Figure 5. Variation curve of TP concentration with operational time
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WO RTE AN E: R & (m¥/ ) = (EYIEFR R T R B (kg/m) + THIRHIRIR IR E (kg/m®) x %
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Table 1. Performance comparison of different treatment modes
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MM EETE Y i I 5
AR IEI < (%) (%) NHs-N (%) TP Cost per Cubic  (m*m?d) L}iﬁ. &
Treatment Main COD Applicable
Mode Processes  Removal Rate Removal Rate  Removal Meter of Floor Area Scenarios
(%) (%) Rate (%) Wastewater ~ (m%m*d)
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. NI SR )
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