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Soil Nutrient Characteristics and Main Controlling Factors in the Oasis Zone of
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Abstract: Soil health is related to people’s production, living standards, and national food security and is an
important strategic resource. To understand the nutrient characteristics of soils in typical oasis areas on the
northeast edge of the Tarim basin. A total of 140 soil surface samples were collected from the study area to de-
termine the content of major nutrient elements and analyze their ecological chemometric characteristics, spatial
distribution patterns, and the main controlling factors affecting nutrient enrichment. The results showed that:
(D High values of Fe and Mn were most widely distributed in the study area, while high values of Mg were the

least widely distributed. Analysis of the ecological stoichiometric characteristics of the soil showed that the lack
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of nitrogen and phosphorus was the main controlling factor limiting the normal growth of plants in the area.

@ In terms of quantity, 99.14% of the total land area in the study area is infertile or very infertile, and only

0.86% of the land is at the medium—grade level. In terms of spatial distribution, the moderately fertile land is

distributed in the south—eastern part of the district in the form of islands, and the very barren land is mainly dis-

tributed in the oasis—desert transition zone. (3 Among the four types of land use, the soil nutrient content of the

arable land is higher. Meanwhile, the content of nutrient elements is positively correlated with slope orientation

and surface roughness and negatively correlated with altitude. At the same time, the abundance of soil nutrients

is also closely related to long—term continuous cropping, crop fertilization, irrigation techniques, and other an-

thropogenic influences.

Keywords: soil; nutrients; Tarim Basin; oasis zone; dominant control factors
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Fig. 1 Location map of the study area and the sampling point
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Tab. 1 Describes the statistically related parameters (n=140)

JLE  R/MME O RKRE ¥ {E FRufEfm s REE VR BREAB (% ESSMN
TN 0.01 0.13 0.04 0.02 1.12 2.18 0.47 2%

Corg 0.06 1.83 0.43 0.29 1.50 3.65 0.68 5%
TC 1.15 3.45 245 0.47 0.00 —0.66 0.19 R R
Mo 0.37 2.04 0.82 0.30 1.29 2.37 0.37 X %
Fe 1.70 5.06 3.10 0.67 0.48 —0.44 0.22 5%
TK 1.23 2.79 220 0.22 -0.37 2.88 0.10 R R
Mg 1.38 4.49 2.77 0.62 0.34 -0.28 0.22 5 2%
Mn 261.63 73243 480.49 93.39 0.42 -0.32 0.19 X%
TP 336.08 869.40 557.23 109.32 0.56 0.26 0.20 X %
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Tab.2 Soil nutrient classification standards for the second national soil survey

—% e/ =% Iy £ ENE/3 N

N >40 1.5~2 1~1.5 0.75~1 0.5~0.75 <0.5
TP >1 0.8~1 0.6~0.8 0.4~0.6 02~04 <0.2
TK >25 20~25 15~20 10~15 5~10 <5
B ML >40 30~40 20~30 10~20 6~ 10 <6
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Tab.3 Related parameters of the half-variance function
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TN 1.21E-04 2.04E-03 0.941 4170.00 0.74 2.49E-09 i BB AL

Corg 0.002 5 0.044 5 0.944 4770.00 0.70 1.07E-04 i BB AL
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Fig. 2 Spatial distribution map of the soil nutrient elements
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Tab. 4 Weights of soil nutrient elements

TLH TN Corg TC Mo

Fe TK Mg Mn TP

A 0.1995 0.2254 0.0537 0.1622

0.0885 0.0219 0.0799 0.0715 0.097 4

x5 BOAERERERGLLR
Tab. 5 Fertility grade and area ratio
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A L 0 0 0.86% 89.64% 9.50%
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Fig. 3 Spatial distribution map of soil nutrient fertility
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Tab. 6 Soil ecological stoichiometry of different land use methods

BT R Hi b Il A b T b
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+ 3 wC : wN, wC : wP F1 wN : wP {H & 2 bt +
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Fig. 4 Distribution characteristics of soil nutrient elements for different land-use types
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