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Abstract

Large-scale pig breeding produces massive manure wastewater, which constitutes an important
source of agricultural non-point-source pollution in South China. Conventional high-density grass
carp culture totally relying on compound feed faces prominent drawbacks such as high production
cost, excessive fat deposition, loose muscle texture, obvious earthy off-flavor, product homogeniza-
tion and low market added-value. Centered on biogas projects, the pig-biogas-grass-fish circular
model builds a closed-loop industrial chain of “pig breeding, anaerobic fermentation of livestock
manure, forage cultivation with biogas slurry, grass-based ecological grass carp culture and quality
improvement via pre-marketing fasting conditioning”. Based on published literatures, this review
systematically sorts out its technical framework, summarizes existing research findings of key pro-
cesses including harmless pretreatment of biogas slurry, integrated water-fertilizer forage cultiva-
tion, grass-fed aquaculture and fasting-induced quality improvement of grass carp. Differences and
contradictions among previous studies are analyzed, practical bottlenecks are discussed, and fur-
ther research directions are proposed. Synthesized from existing literature, standardized circular
system shows potential to reduce chemical fertilizer and feed input and improve flesh quality with
market premium. Nevertheless, its comprehensive benefits are strongly constrained by pretreat-
ment quality of biogas slurry, forage feeding ratio and fasting parameters. This model is not univer-
sally applicable and should be popularized according to local conditions in hilly agricultural-pasto-
ral regions of Guangdong Province.
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Figure 1. Technical route of the pig-biogas-grass-fish ecological circular model
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