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103°30" ~ 103°45'E 36°20' ~ 36 °50’ N1?7)

1 800 ~2 300 m 420 m
1/80 ~ 1/100
5C~6C 1 888 ~2 000 mm
56% 284.8 mm
789 15 mm
[23, 28]
3
4
[26]
1.29 ~ 1.47 glem®
[28]
1.2
4 ( 2011 4
7 10 )
(
) 100 cm
( 20 cm 100 cm)
4 GPS
1
100 m

A(0~20cm) B(20~40cm) C(40~ 60 cm)
D(60 ~80 cm) E(80 ~ 100 cm) 5
80 4

20 3 60

x1 RERLEESERSE

Table 1 Geographic locations and altitudes of sampling points

(m)
36°24'00"N, 103°35'54.76"E 1812
36°24'1.93"N, 103°35'56.33"E 1815
36°24'4.18"N, 103°35'57.75"E 1817

36°23'58.05"N, 103°35'52.20"E 1819
36°30"15.70"N, 103°39'35.91"E 1940
36°30"17.15"N, 103°39'42.65"E 1927
36°30'17.24"N, 103°39'50.48"E 1923
36°30'14.62"N, 103°39'52.85"E 1926
36°39'4.22"N, 103°33'39.80"E 2086
36°39'2.43"N, 103°33'35.41"E 2094
36°38'48.30"N, 103°33'38.36"E 2091
36°38'47.37"N, 103°33'34.23"E 2090
36°45'36.04"N, 103°37'21.36"E 2236
36°45'32.79"N, 103°37'20.16"E 2231
36°45'30.88"N, 103°37'18.08"E 2237
36°45'28.71"N, 103°37'13.20"E 2227

1.3
1.3.1
(
) 1 mm 10 g
25¢g ( 25010
pH pH
LP-115 pH Meter CO3~ HCO3
cr AgNO;
SO;” EDTA Ca** Mg*
EDTA K* Na®
1.3.2

K" Na® Ca®* Mg’ HCO; CO3 SO; CI°

2
2.1
HCO; CI°
SO;” €03 Ca** Mg K' Na'
Ca** Mg K' Na' HCO3

CI"” SO; CO35
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[29]
1 2
1
Na® K" S04~ CO3~ HCO3
CI” SO; Ca*" Mg*
12 K" Na' ( )
(NaCl Na,SO, MgSO,; Na,CO; NaHCO; 2
MgCl, CaCl,) (CaS0,) (Ca(HCO3),
Mg(HCOs),) (CaCO5; MgCOs) SO; 1.22 cmol/kg
Na,S0, CaSO, NaHCO, 51.32% HCO3
Ca(HCO;), 0.54 cmol/kg 28.63%
5 HeO; Na* 1.18 cmol/kg
’ 52.78%
Na CI
33% 11%
2.3
I:ﬁ,f . SO;” [30]
Ca 29%
9% (3
E1 SHAETERBE LA HCO;  SOi" Ca™
Fig. 1 Ratio of eight ions in total salt content Mg2+ K CI”
2.2 HCO3
SO;” Ca** Mg* K’ Cl
30] cr Mmg*
( 2 2 K" Na' SO Ca’’
2 Mg>" Na* K"
F2 ZRBFMESHRITSTER
Table 2 Statistical results of different salt ions frequency distribution
HCO;5 Ccrr SO;” Ca* Mg* K Na*
() 60 60 60 60 60 60 60
0 0 0 0 0 0 0
(cmol/kg) 0.539 7 0.650 5 12248 0.804 0 0.5290 0.039 2 1.176 5
(cmol/kg) 0.016 28 0.138 63 0.137 73 0.155 10 0.050 14 0.004 52 0.140 33
(cmol/kg) 0.540 0 0.340 0 0.970 0 0.440 0 0.350 0 0.020 0 0.840 0
(cmol/kg) 0.41(a) 0.12 0.33 0.41 0.37 0.02 0.24(a)
(cmol/kg) 0.126 07 1.073 85 1.066 83 1.201 37 0.388 35 0.035 00 1.086 96
(cmol*/kg?) 0.016 1.153 1.138 1.443 0.151 0.001 1.181
0.326 3.069 1.664 5.856 1.859 1.466 1.781
—0.404 8.849 2.980 39.345 3.514 1.200 3.400
(cmol/kg) 0.32 0.04 0.11 0.23 0.14 0.01 0.16
(cmol/kg) 0.82 4.84 4.91 9.08 2.06 0.14 5.17
(cmol/kg) 32.38 39.03 73.49 48.24 31.74 2.35 70.59
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Fig. 2 Frequency distributions of salt ions
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Fz3 BESBFRIEXIERE@® =60)
Table 3 Correlation coefficients between various salt ions
HCO3 Cr S03” Ca** Mg** K* Na*
HCO;3; 1
Ccrr -0.316" 1
S03~ -0.381" 0.220 1
Ca® -0.367"" 0.185 0.938" 1
Mg** -0.531" 0.600™ 0.836" 0.791" 1
K* —-0.342" 0.780" 0.282° 0.197 0.622"" 1
Na* -0.187 0.896™ 0.340™ 0.174 0.584" 0.750" 1
* P<0.05 ok P<0.01 (2-tailed)
SO;~ Ca®* Mg* K’ 3
Na' Ca®*  Mg™" Ca® Na" SO;~
Mg K" Na'
K" Na* 2.5
3
( 4
2.4
[26-28]
R
B31] ( )
7 ( COY)
( 3
0 5 10 15 20 25
Mg2 5 : 1 1 1 1 I -
: A 5 7%
K' 6 ; %=
Ca¥ 4 5
g"g Cl 2J s
Na® 7 5
HCO; | '
SO 3
3 BELINEEE
Fig. 3 Dendogram of clustering analysis
A 1 | |
3 3.5 P~ BT REES M
7 3 I (=50
Mg* K* Ca’" 11 HCO; ClI° Na" III 4 AEEBHAREEREXTLE
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Fig. 4 Salt distributions in soil profiles in different sampling points

in different seasons
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Analysis of Farmland Soil Salinity Ions in Qinwangchuan Irrigated Regions

GOU Qian-qian, HAN Zhi-wen, QU Jian-jun, SUN Jia-huan, XIAO Jian-hua
(Key Laboratory of Desert and Desertification, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Secondary salinization problem of soil in Qinwangchuan irrigated regions has increasingly become the focus of
attention since the Yindaruqin irrigation project was completed. In this paper, statistical and comparative analyses were used to
study the farmland soil ions under different time and spaces in Qinwangchuan irrigated regions. The results showed that, among
the eight ions of farmland soil, the highest concentration of anion was SO, the lowest concentration of anion was CO3", which
reaching almost zero, and the highest concentration of cation was Na”, the lowest concentration of cation was K. The main soil
salts included sodium sulfate, calcium sulfate, sodium bicarbonate and sodium bicarbonate and so on. There were some
correlation between different soil ions, which reflected sedimentology characteristics of soil salts and their differentiation
relationship in different soil profiles. Under the influence of the various factors (irrigation, evaporation, precipitation, cultivation,
and so on), soil salt content was a dynamic process with time, and this process would reach a balance at some point in time which
could be broken up if some new factors joined in.

Key words: Qinwangchuan irrigation, Farmland soil, Salt ions, Secondary salinization, Feature analysis
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