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Spatial distribution and correlation of soil salinity and available
nutrients in cotton area of upper reaches of Tarim River
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Abstract; Soil salt has become an important obstacle factor restricting the upstream cotton field production of
the Tarim River. To find out the status quo of the salt in the soil in the upper reaches of the upstream of the Tarim
River, the relationship between salt and soil available nutrients and the theoretical standard for salted soil fertiliza-
tion were established. The production capacity of salt-stained soil cotton was used. Methods studied the accumula-
tion, distribution rules and related relationships of cumulative nutrients in the research area and available nutrients.
The results showed that the contents of soil salinity, nitrate nitrogen, and available phosphorus and available potas-
sium in the cotton field of the upper reaches of Tarim River were 1.17~2.44 g - kg™, 18.9~65.1 mg + kg™', 1.3~
31.2 mg + kg™ and 64.9~107.9 mg - kg™', respectively. Among them, the salt separators were mainly Ca>*, Na'
and SO} , and the nitrate nitrogen and available potassium contents of 0~40 c¢m soil were positively correlated with

the total salt content, and the spatial distribution of nitrate nitrogen and available potassium content in 0 ~40 cm
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soil was relatively consistent, indicating that fertilization could affect the soil salt content in the upper reaches of the

Tarim River. Therefore, it is recommended that fertilization should be applied reasonably during the production

process to avoid aggravating the problem of soil salinization.

Keywords: salt ion; nitrate nitrogen; available potassium; available phosphorus; spatial distribution
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Fig.1 Overview of the study area and distribution of sampling points
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Table 1  Soil salinity content in cotton area of the upper reaches of Tarim River ( N=76)
= Ehi
Sj;l}g]g ;L’; K* Na* Ca® M2 S0 - HCO; Tmﬁ:ﬁ "
0~20 0.13+0.10 0.70+0.50 1.07+1.16 0.20+0.20 0.22+0.12 0.07+0.05 0.05+0.01 2.44+1.66
20~40 0.12+0.08 0.62+0.44 0.99+1.19 0.15+0.12 0.22+0.12 0.06+0.03 0.05+0.01 2.21+1.64
40~60 0.09+0.06 0.46+0.35 0.92+1.21 0.12+0.10 0.20+0.11 0.05+£0.02 0.04+001 1.88+1.52
60~ 80 0.08+0.06 0.44+0.34 0.72+1.06 0.09+0.08 0.19+0.11 0.04+0.02 0.04+0.02 1.61+£1.37
80~100 0.08+0.06 0.52+0.50 0.60+£0.94 0.10+0.10 0.18+0.10 0.05+£0.02 0.04+0.02 1.58+1.25
100~120  0.08+0.05 0.44+0.31 0.46+0.68 0.08+0.07 0.18+0.11 0.05+0.03 0.04+0.01 1.34+£0.94
120~140  0.08+0.07 0.44+0.32 0.33+0.43 0.08+0.06 0.16+0.08 0.05+0.03 0.04+0.01 1.17+0.69
140~160  0.08+0.08 0.43+£0.34 0.33+0.47 0.09+0.08 0.16+0.07 0.05+0.03 0.04+0.01 1.17+£0.76
160~180  0.08+0.08 0.41+0.33 0.36+0.59 0.09+0.07 0.17+0.09 0.05+0.03 0.04+0.01 1.19+0.86
180~200  0.08+0.08 0.44+0.35 0.37+0.59 0.09+0.07 0.16+0.08 0.05+0.03 0.04+0.01 1.23+0.86

E N AR, TR,

F2 BEATLFBXTERSBFLLL(N=76)/%
Table 2 Proportion of soil saltions in cotton area

of the upper reaches of Tarim River (N=76)

+)Z/em N

Soil layer Na*  Ca®* Mg¥ SOy  c¢lI- HCO;
0~20 537 28.80 43.83 8.0l 9.05 3.06 1.88
20~40 520 28.18 4491 696 10.15 254 2.05
40~60 4.65 24.56 4875 6.62 10.82 241 2.19
60~80 5.15 27.29 4491 582 11.47 268 2.69

80~100 5.15 3291 3807 6.56 11.59 3.01 270

100~120 5.82 33.06 34.52 630 13.69 3.37 3.24

120~140 6.48 37.17 28.41 670 13.72 391 3.6l

140~160 6.45 36.33 2838 7.58 13.68 391 3.68

160~180 6.38 34.15 29.90 7.46 1445 415 3.49

180~200 6.34 3592 30.28 6.99 13.09 4.07 3.32

Note: N is the number of samples, the same below.
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Vil

B FEARY] [ 3R T 0~ 200 em )2 38 3% 1Hi Al
BAEGHN18.9~65.1 mg - kg™, B+ )2, fi
A A N, 0~20 ecm 13 65.1 mg - kg™
A2 60~ 80 cm 145 24.5 mg - kg™, 80 ~200 cm
+ )2 F SRS EEARERE . 0~200 em £
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kg™, 0~200 em )2 B I EALE S B R,
H64.9~107.9 mg - kg™ ,60 em Z K IR &
FEARPAFRE (8 2)
®3 MERIERIBFSEHREI
Table 3  Description and statistics of salt

ion content in the study area

847 Index K* Na* Ca® SO%{ Cl™

AR
Sampling size
Pl
Mean/ (g + kg™!)

i
Median/ (g - kg™ )
brifi 2
Standard deviation
/(g kg™)
T
Variance
/(g kg™
e/ME
Minimum
/(g k")
SN
Maximum
/(g ke™)
5 R AL

Variation 85 80 149 98 55 65 32
coefficient/ %

itk

Proportion/ %

Mg HCO;

760 760 760 760 760 760 760

0.09 049 0.62 0.11 0.19 0.05 0.04

036 0.26 0.07 0.16 0.04 0.04

0.07 0.39 0.92 0.10 0.03 0.01

0.01 0.15 0.85 0.01 0.01 0.00 0.00

0.03 0.06 0.08 0 0 0.01 0.01

0.63 3.63 0.68 0.29 0.12

6.76 37.58 47.24 8.42 66.53 18.05 15.42

%) & & Nutrient content/(mg * kg )
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Fig.2  Content of nitrate nitrogen, available phosphorus
and available potassium along soil profile of cotton field
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Z ] AR - R B A 3.0 g - kg AR L3R
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TE42 mg - kg ' LR (K 4a) ;20~40 em + )2, KHB
IYRRIX L HERY A A A 42~58 mg - kg Z 1A (A
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Fig.3 Spatial distribution of soil salinity in 0~20 ¢m (a), 20~40 em (b),
40~60 cm (c) in the cotton area of the upper reaches of Tarim River
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Fig.4 Distribution of nitrate nitrogen content in 0~20 cm (a), 20~40 ¢cm (b) and
40~60 cm (c) in the cotton area of the upper reaches of Tarim River
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Fig.5 Distribution of available phosphorus content in 0~20 e¢m (a), 20~40 ¢m (b) and
40~60 cm (c) in the cotton area of the upper reaches of the Tarim River
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Fig.6  Distribution of soil available potassium content in 0~20 em (a), 20~40 cm (b) and
40~60 cm (c) in the cotton area of the upper reaches of Tarim River
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