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Abstract: The environmental problems caused by long—term fertilization, especially groundwater pollution resulting from leaching of nitrate

nitrogen(NO;—N ), have received increasing attention. A long—term field experiment was established in an intensively cultivated alluvial soil
in the North China Plain, where a wheat—maize rotation was practiced. Treatments included continuous application of mineral fertilizer (no
organic manure application ) and three durations of organic manure application with no mineral fertilizer (3, 5, and 20 years ). Changes in
soil fertility, crop yield, and soil nitrate accumulation were explored. The results showed that the longer the period of continuous organic ma—
nure application, the more significantly the soil bulk density decreased and the soil nutrient content increased. The crop yield from the min—
eral fertilizer treatment was significantly higher than that from the organic manure treatments. The yield decreased as the number of organic
manure application years increased, but there was no significant difference among the three organic manure treatments. In the soil profiles, it
was shown that the NO;=N accumulation in the organic manure treatment was greater than that in the mineral fertilizer treatment. The NO5-N
accumulation firstly decreased and then increased with increasing soil depth, and there was a positive relationship between NO;-N content
and the number of organic manure application years. The amount of accumulated NO;—N in the 80~100 cm soil layer was up to 240 kg +hm™
after 20 years of continuous organic manure application. Therefore, continuous application of organic manure could reduce crop yield and there

is a definite risk of nitrate leaching after 20 years of organic manure application. More research is required to develop measures to increase crop

yield, alleviate the accumulation of NO;-N, and prevent nitrate pollution of groundwater when continuously applying organic manure.

Keywords: organic manure; wheat—maize rotation; organic matter; available nutrients; nitrate leaching
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Table 1 Nutrients content in the cow manure
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Figure 1 Rainfall during crop growth period
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Figure 2 Effect of fertilizer and different durations of organic

manure application on soil bulk density

507

{ Ocr  Hcm3  Ecvms B cm20

//% .

.7

C

/NI
3 WEIREAUIE R AR ERAVBLE HIEFIRIETWL

Figure 3 Change in soil organic matter for fertilizer and different

durations of organic manure application at harvest stages
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Table 2 Effect of long—term fertilization on available nutrients
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Figure 6 Change in soil NO;—N accumulation with change in crop maturity at different depths
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