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The Influence of Rice Straw Returning on the Leaching Losses of the Nitrate Nitrogen in Ningxia Irrigation

District, China

WANG Yong-sheng, HUANG Jian, YANG Shi-qi*

(Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences Key Laboratory of Agro—

Environment and Climate Change, Ministry of Agricultural, Beijing 100081, China)

Abstract : Ningxia Irrigation District is the representative irrigation farming region in the upper stream area of the Yellow River. The paddy—

upland rotation is still the typical agricultural model in this irrigation district. The crude farming methods are used in the paddy planting, such

as uncontrolled irrigation and excessive fertilization, therefore there is a high accumulation of the residual nitrate nitrogen in soil after the

harvest. A filed experiment was conducted in paddy of Ningxia Yellow River Irrigation District with three treatments including normal fertil—

ization(CK), half returning(T;) and total returning(T,), respectively, on the basis of the normal fertilization. The leaching losses of nitrate ni—
trogen in the depth of 10, 20, 30 cm was measured by the method of resin core. The result showed that the leaching losses of 30 cm were re—
duced effectively by straw returning, the decrease ratio of leaching losses was about 5.5%. The leaching losses of nitrate nitrogen was bigger
in previous than later during the growth period. The concentration of the nitrate nitrogen in the 120 cm soil percolate was under 10 mg+L™ in

the later period, there was no threat to the groundwater pollution. The results indicated that rice straw returning could reduces the content and
the probability of the soil nitrate nitrogen leaching in earlier stage, promotes the vegetative growth of the paddy by releasing the nitrogen in the
later stages, and increases the yield. Therefore, the rice straw returning should be popularized for the source control of the nitrate nitrogen loss
from paddy field in Ningxia Irrigation District.
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Figure 1 The improved device figure of the resin—core
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Figure 2 The leaching losses of the nitrate nitrogen in

different soil layer
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Table 1 The proportion of the nitrate nitrogen leaching losses on

the nitrogen application rate of the growing season

bl 10 cm/Ten 20 cm/Twenty 30 cm/Thirty
Treatments centimeters centimeters centimeters
CK 24.80% 24.47% 26.72%
T, 26.04% 23.51% 21.31%
T, 27.38% 24.16% 21.13%
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Figure 3 The nitrate nitrogen leaching losses of the different period during the growing season
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Figure 4 The change of the nitrate nitrogen in the soil percolates
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Figure 5 The change of the content of the soil nitrate nitrogen
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Table 2 The influence of straw returning on the paddy yield

Qb3 BHEL [ e
Treatments  Ratio of grain to straw Yield’kg  Rate of growth/%
CK 1.62 425.52
T, 1.60 461.47 7.79
T, 1.57 498.03 14.56
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