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Agricultural non—point source pollution control technology based on coupling effects of agricultural spatial—

pattern and landscape elements by developing organic agriculture in watershed areas

WANG Lei', XI Yun—guan', PAN Yang', CHEN Qiu-hui', HE Li—ping’, LI Li-na>, WU Jian—xun’>, YANG Yu-wen', LIU Ming—qing',
YANG Tao—ming’, YANG Zhao®, TIAN Wei', GAO Ji—xi"

(1. Nanjing Institute of Environmental Sciences, Ministry of Ecology and Environment, Nanjing 210042, China; 2. Yunnan Research
Academy of Eco—Environmental Sciences, Kunming 650034, China)

Abstract: Agricultural non—point source pollution is a major ecological environment issue that seriously affects water safety. A new
perspective based on the coupling effects of agricultural spatial-pattern and landscape elements to enhance the ecological function of the
agricultural ecosystem and reduce non—point pollution risk was discussed in this study. Firstly, landscape connectivity and landscape
heterogeneity should be emphasized to optimize the spatial pattern. Measures such as the building of wetlands, ecological islands, and
collecting basins should be fully considered not only to improve animal diversity, strengthen ecological system stability, and reduce
chemical pesticide input but also to adsorb and resist the migration of agricultural non—point pollution such as nitrogen and phosphorus,

thereby realizing the multi-level utilization of nutrients and extending the space migration way of non—point source pollution. Secondly,
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enhancing the ecological function of landscape elements was suggested to control non—point pollution. Increasing the proportion of semi—

natural habitat areas, as well as building ecological ditches and pre—storages, was suggested for varying conditions. To fully consider the

coupling function of spatial-pattern and landscape elements in reducing chemical fertilizer and pesticide inputs, agricultural measures

such as rational fertilization, compost, rotation and intercropping, and biological control were also suggested. Finally, we took the organic

farm in the Songhua dam area as an example to expound the coupling effects of these measures. The animal species were significantly

increased and the agriculture service function was elevated; moreover, nitrogen, phosphorus, and pesticide loss were reduced by 820~1 093

kg-hm™, 273~364 kg-hm™, and 2.2~2.5 kg-hm™, respectively.

Keywords : organic agriculture; eco—spatial pattern; landscape element; non—point pollution; coupling
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Table 1 Composition of animal species in the organic and conventional farmland of Songhua dam

Lb B 52K Bird FH 314 Animals in earth ridge I H) Animals in fields
Treatments H Class B} Family ~ F Species HClass Bl Family  Ff Species H Class  FlFamily  Ff Species
A ML4% H Organic farmland 6a 23a 53a 8a 19a 2la 14a 2la 27a
B A H Conventional farmland S5a 13b 21h 3h 5b 5h 3b 3b 3b

T - [ [l PR 3R 28 5 B (P<0.05)

Note: Different lowercase letters in the same column indicate significant differences (P<0.05).

R2 ANRESERNRBRABNER

Table 2 Pesticide input in the organic and conventional farmland of Songhua dam

Qb FR LA I5s HUE B IR Y it A% 24t Ffl = Application dose of i FASLR
Treatments Crop Pest control measures pesticide/(mL+-667 m™) Application frequency
AHUARHE 3 RS B 4G 22 | A A RIS e 5 o TR VB it B i 0 B H 35 3R 160 ; T 160 1#£21)

Organic TR % 280

farmland R A B A O 70 1205 5 FHUFF 1 60 1 127
W AR B TR BIG FRRE T MR AR RE A 150 1#E1~3 1
WIRM  FOR S, BORPCEE ISR 45 1#2~31K
CO&ZEHZET‘ LE% WH s B ) 40~60 1#E3~4%

Ty R4 60 TAE 1R

BB N R 1 000 LA 1K
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