2009,28(6):1164-1171

Journal of Agro-Environment Science

12 3 4 15 1 2
1. 730000 2. 830046
3. 830046 4. 730060 5.
730000
6
N. P. K. N. P. K o 6 8.34%~39.68%
N, P, p K. N, K o 25%
o 19.1~116.7 m,
N, N N. N
p N p K K
S153.6 A 1672-2043(2009)06- 1164- 08

Spatial Variability Characteristics of Soil Nutrients in Wastewater Irrigated Mountain Garden in Arid
Desert Area
ZHANG Hui-wen"2 SUN Tao’, ZHANG Zi-wen*, MA Jian—ying"’, CHEN Fa-hu', LV Guang—hui®

1.Key Laboratory of Western China’s Environmental Systems Ministry of Education , Lanzhou University, Lanzhou 730000, China; 2.Key
Laboratory of Oasis Ecology Ministry of Education , Xinjiang University, Urumqi 830046, China; 3.Center Laboratory of Xinjiang Academy of
Agricultural Science, Urumgi 830046, China; 4.Lanzhou Blue Sky Float Glass Co.ltd, Human Resources Dept. Lanzhou 730060, China; 5.Cold
and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Science, Lanzhou 730000, China
Abstract Yamalic mountain in the northwest of Urumdi, is a typical arid desert area of West China. Now the Yamalic mountain garden building
was not only the national landscaping demonstrative base, but also the demonstrative project to restore the ecological environment of Xinjiang. It
was the first time to afforest the barren hill with the secondary treated urban wastewater in Xinjiang. This project would not only supply Yamalic
mountain with reliable and stable water resources, but also create an effective way to reclaim urban wastewater in this arid desert area of West
China. Understanding the spatial variation and distribution pattern of soil nutrients in wastewater irrigated regions is needed in order to provide
a scientific basis for developing rational wastewater irrigation methods. Based on local landforms, 61 soil samples 0~20 em were collected, and
six soil nutrients including total nitrogen TN , total phosphorus TP, total potassium TK , available nitrogen AN , available phosphorus AP
and available potassium AK were measured. Geostatistical and GIS techniques were used to analyze the spatial variability of soil nutrients
in this region. The statistical characteristics of data were analyzed using SPSS 16.0, the procession of semivariograms calculation and theoretical
models fitting were done by GS+5.3, and the spatial distribution map of all soil nutrients was created using ordinary Kriging methods, ArcGIS9.2.
Traditional statistical analysis descriptive statistics showed the coefficients of variation for all soil nutrients ranged from 8.34% to 39.68%. All
soil nutrients belonged to medium variation except that TK belonged to weak variation. TN, TP and AP showed a normal distribution, while TK,

AN and AK showed a lognormal distribution. The ratios of nugget to sill for the six soil nutrients were all under 25%, indicating that the spatial
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correlations were all strongly spatially dependent and their spatial heterogeneity was mainly caused by structural factors. The range of spatial
correlation distance for all soil nutrients was between 19.1 m and 116.7 m. The above results showed that wastewater irrigation could not strongly
influence the spatial correlations and could not improve the content of soil nutrients in a short period in the study area. The content of TN and
AN were higher on the hillside because of strong mineralization and lower in the valley because of ammoniacal volatilization, which was caused
by wastewater irrigation. The fixation of phosphorus occurred because of slightly alkaline wastewater irrigation. Therefore, the content of TP and
AP were low in the whole study area. At the same time, slightly alkaline wastewater could accelerate the freeing of potassium, after which the
content of AK rose noticeably. There were certain correlations between nutrients because the wastewater could release its available nutrients.
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Figure 1 Distribution of the sampling sites in Yamalic mountain
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Table 2 The statistical characters of soil nutrients
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Figure 2 The spatial distribution map of soil nutrients
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