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Abstract: Non-point source pollution from agriculture is characterized by its dispersed and random occurrence, uncertain
discharge, fluctuating concentrations, diverse pollutant types, and widespread, high-volume impact, making its management a
global challenge. At present, the prevention and control of non-point source pollution in China remains a challenge due to unclear
overall pollution levels, and the estimation of non-point source pollution load varies greatly among different departments or

researchers. Based on decades of site-specific experiments and holistic observational data, it was believed that even though both
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the national pollution census data and estimations from researchers have overestimated the proportion of pollution emissions from
plantations in the total amount of non-point source pollution, the total emissions from plantation remain high and must be given
adequate attention and control. Drawing on more than 30 years of experience in controlling non-point source pollution in China,
scholars from the Institute of Soil Science, Chinese Academy of Sciences have proposed the 3R (Reduce-Retain-Restore) and 4R
(Reduce-Retain-Reuse-Restore) strategies for agricultural non-point source pollution control. Accompanied by upgrades in
prevention and control technology, optimization of combinations, technological productization, and equipping the 4R strategy has
gradually evolved and expanded into 4R", providing theoretical support and practical guidance for the control of non-point source
pollution in China. After being implemented in some typical areas, these strategies have resulted in successful experiences and
case studies in controlling agricultural non-point source pollution. Nevertheless, the prevention and control of agricultural
non-point source pollution still faces many challenges. A deeper understanding of the interaction mechanisms between soil and
pollutants is pivotal. Moreover, to achieve efficient resource recycling, it is imperative to enhance the purification and recovery
rates of key pollutants such as nitrogen and phosphorus, ensuring that agricultural productivity is increased while simultaneously
reducing the environmental pollutant load.

Key words: Agricultural non-point source pollution; 4R strategy; Successful engineering application cases; Pollution prevention

and control; Emissions from plantation sources
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Table 1 Estimations of national plantation non-point source pollution emissions by different research teams
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BER" 7.7 2010 oAl HE ik URCNC Fl NCNA Hi#! [24]
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Table 2 Comparison of non-point source pollution intensity from farmland, breeding, and village surface runoff in the Lower Yangtze River

region (g-m?)
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. BdE K UR T [41-44] . Note: Data obtained from [41-44].
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Fig. 2 Schematic diagram of the “Reduce-Retain-Restore” ( 3R ) strategy
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Fig. 3 Schematic diagram of the “Reduce-Retain-Reuse-Restore” (4R ) strategy
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Table 3 Representative technologies for the prevention and control of agricultural surface pollution in a lightweight and simplified manner

HARRCR TR B 5 &
PR R
Effects of Experimental or Conditions of
Name of the technology
technology application scenarios application
- WM, K L
K HEB A — P LA N o A
MEEH & REIEER R SUHEYET R WA
Water-saving irrigation or fertigation technology
Pt
R G4 R LS ek 2R BT s
N = J P S LITTS
Novel controlled-release fertilizers or fertilizer efficiency 2 . £& = ALELF] H Z 0 . TCFFERRR il
ESESRTIE
enhancers Frag
BN F A WD NEEHRA 30%, BEARE ZIRTARALH
KL R il EE KSRk
Side-deep fertilization technique HERAR 50%LL 105 FLE
ST PR ) R M AR ‘ ‘
o 7 A R B o
Nitrogen fertilization enhancement technique based on KT T KA TeRIA FR
W 13%~33%
high-nitrogen-efficiency varieties
AR A B A WD BN 0%~19%., X BN IO FH I AR
N Hehr g | Fk A
Variable rate fertilization technology FUNCFI RS 1% HEER
LT FAR 7 h FAC RO, BB LA T HE £ A ) )
GBI ] e 5 T U 7 R A
Optimized fertilization technology based on target yield &N
2 12%8% Bt
and fertilizer response function
AW AR A RERHR K R AR
KH AT ToRFIR R )
Biofilm technology G
CBICPE ) A o S5 B IR, B
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Fig. 5 Schematic diagram of the primary engineering designs for
each plot in the Zhushan Bay demonstration project
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Fig. 6 Schematic diagram of techniques for controlling nitrogen and phosphorus pollution in intensive vegetable farming systems
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