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An agricultural tri-cyclic mode for Yangtze River Delta plain and water regions
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Abstract Based on the concept of recycling economy and local conditions, an agricultural tri-cyclic mode was built for the Yangtze
River Delta plain and water regions. The mode integratively coordinated agricultural, environmental and social benefits. After
systematic analysis of the present agricultural conditions and design of the mode, the mode was updated to an advanced stage. The
study introduced the main technical parameters and changes required for the mode structure design. The tri-cyclic mode was a
recycling agricultural mode consisted of three interconnected circle-like layers with the urban as the center. The three circle-like
layers were layers of urban-rural connection area, plantation-cultivation-manufactures and scale agriculture. In the urban-rural
connections layer, the main technologies were rotation technology of rice in paddy field and melon/vegetable in dry land, and
pollution-free cultivation technology of rice, melon and vegetable. In the second layer, sericulture, nursery, cash forest and
aquatic-animal husbandry formed the circulation mode of plantation-cultivation-manufactures. In the third layer, where was far from
the city, high quality-high yield grain, oil and vegetable production was the main industries. Based on the study, the agricultural
tri-cyclic mode showed great prospects for the Yangtze River Delta plain and water regions. It was estimated that more than 3 billion
tons of sewage in the rural areas of the Yangtze River Delta region were absorbable by garden land-paddy wetland systems in a year,
which greatly alleviated environmental load of water in the region. The mode assembled and integrated techniques of land
decentralization of animal manure, agro-straw utilization, earthworm compost, producing obvious economic, environmental and

social benefits. The mode performance was perfect, which was sufficient evidence of academic and practical application. The mode
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well performance was also of significance for its application and popularization.
Key words Yangtze River Delta, Circular agriculture, Tri-cyclic mode, Urban-rural environment, Agricultural recycling economy
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Fig. 1 Tri-cyclic recycling mode of agriculture in Yangtze River Delta plain and water regions
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Fig. 2 Flow chart of land treatment system for domestic wastewater
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Table 1 Equivalent weight of domestic wastewater applied to farmland in the Yangtze River Delta

Item COD TN TP
Concentration of domestic wastewater in the living community (mg-L™") 398.1 422 13.5
Mean concentration of pollutant in the Yangtze River Delta (kg-hm ™) 1992.0 366.0 48.0
667m’ Irrigation volume per 667 m” (m®) 332.0 578.2 237.0
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Fig. 3 Chart of recycling use of livestock manures as renewable resources
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Table 2 Annual economic benefits of greenhouse melons-vegetables-rice growing
Item Mean yield (kg-667m™2) Mean output (Yuan-667m"2) Cost value ratio
Vegetables 2000 3000
Watermelon 3500 1500
Rice 500 900 be3e

Subsequent vegetables 2 000 3500
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Table 3 Economic benefits of rice fields under different cultivation patterns

Wheat season Rice season
) Annual
Pattern N fertilization ~ Yield  Output value Cost without ferti- N fertilization ~ Yield Output value Cofztrt‘;ﬁ;};?ut output valge
rate (kg-hm’z) (kg-hm’z) (Yuanhm™)  lizer (Yuan'hm™) rate (kg'hm’z) (kg'hm’z) (Yuan'hm™) (Yuan-hm ™) (Yuan-hm™)
Astragalus sini- 0 2776 0 0 120 6553 11795 11 325 11325
cusc—rice
T 0 2350 3760 3760 120 6724 12 103 11 633 15393
Horsebean-rice
T 225 3805 5479 3684 240 6759 12 166 11 226 14910
Wheat-rice
o 0 0 0 0 240 6418 11552 10612 10612
Idle—rice
( ) 1.60 kg 1.44 kg 1.80 kg' 1.80 “-kg' 0.60 kg 3.25
kg™ The prices of housebean, wheat, rice, urea, ordinary superphosphate and potassic fertilizer (KCI) are 1.60 Yuan'kg™', 1.44 Yuankg™,

1.80 Yuankg™', 1.80 Yuan'kg ™', 0.60 Yuan-kg™' and 3.25 Yuan-kg™', respectively.

*4 KEAFEAMRETFEHEHINGENEFSKMBRTAREINE
Table 4 Economic benefits of domestic wastewater and biogas slurry applied to farmland based on wetland function of
paddy field in Yangtze River Delta plain and water regions

Cost Income
Item Reducing N Reducing P W Benefits ofriceAwetlaHd
. educing educing astewater treatment (10" Yuan)
Transportation fertilizer fertilizer treatment
Value per unit area (Yuan-667m ) 25.0 72.8 19.6 30.0
All paddy field (10* Yuan) 0.63 1.84 0.50 0.76 3.73
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