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Effect of Soil Texture in Unsaturated Zone on Soil Nitrate Accumulation and
Groundwater Nitrate Contamination in a Marginal Qasis in the Middle of Heihe

River Basin

SU Yong-zhong, YANG Xiao, YANG Rong
(Key Laboratory of Eco-Hydrology in Inland River Basin, Linze Inland River Basin Research Station, Cold and Arid Regions

Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: In irrigated agricultural ecosystems, the accumulation, distribution and transfer of nitrate nitrogen (NO, -N) in soil profile
and groundwater nitrate pollution were influenced by irrigation and fertilization, and were closely related to soil textural characteristics.
In this study, a monitoring section with 10 groundwater observation wells along Heihe River flood land-old oasis croplands-newly
cultivated sandy croplands-fixed sandy land outside oasis was established in Pingchuan desert-oasis in Linze county in the middle of
Heihe river basin, and groundwater NO; -N concentration was continuously monitored. Soil texture and NO; -N concentration in the
unsaturated zone at different landscape locations were determined. The NO; -N transfer change in soil profile, nitrate leaching of soils
with different texture and fertility levels in the 0-100 cm layer were analyzed. The results indicated that the vertical distribution of soil
texture was sandy loam in the 0-130 ¢m depth, loam in the 130-190 ¢m and clay loam in the 190-300 cm for the old oasis croplands.
For newly cultivated sandy croplands, sand content was more than 80% in each soil layer of the 0-300 ¢m profile, although a thin clay
layer occurred in the 140- 160 c¢m depth. The clay layer occurred 160 ¢cm below the sand-fixing zone outside oasis. There were
significant correlations between soil NO; -N concentration and silt + clay content, and the order of significant degree was the natural
soils of sandy lands > the newly cultivated sandy croplands > the old oasis croplands. The loss of N leaching was closely correlated to
the silt + caly content in the 0-100 c¢m soil depth. The groundwater NO; -N concentration varied from 1.01 to 5. 17 mg-L ™", with a
mean value of 2. 65 mg-L ™" and from 6.6 t0 29. 5 mg-L ™" with an average of 20. 8 mg-L ™" in the area of old oasis croplands and the
newly cultivated croplands, respectively. The averaged groundwater NO; -N concentration in the area of newly cultivated sandy
croplands during the period of May and October, 2013 was 26.5 mg-L ™", which was increased by 9. 5 mg-L ™" in comparison with the
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same period of 2012. There was a clear increasing trend in groundwater NO; -N concentration in the sand-fixing zone outside oasis. The

textural characteristics of soil unsaturated zone in the shallow groundwater distribution area was the key determining factor for controlling

soil NO; -N leaching and groundwater nitrate pollution. The newly cultivated sandy croplands were the nitrate vulnerable zones and

high-risk areas of groundwater nitrate pollution. The implementation of cultivation pattern and irrigation and fertilization management

that could effectively reduce groundwater NO; -N pollution should be considered in the development of ecological agriculture.

Key words;soil texture; soil NO; -N accumulation; N leaching; groundwater NO; -N pollution; desert-oasis
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Fig. 1 Study area and location sketch map of groundwater observation wells
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Table 2 Physical and chemical properties of the 5 soils
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Fig. 2 Relationships between soil silt + clay content and NO; -N concentration
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