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Distribution Characteristics of Salinity and Nutrients in Salinized Soil Profile
and Estimation of Salt Migration

DOU Xu'? SHI Haibin"®> LI Ruiping'® MIAO Qingfeng'> TIAN Feng'® YU Dandan'"
(1. College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China
2. High Efficiency Water-saving Technology and Equipment and Soil Water Environment Engineering Research Center of
Inner Mongolia Autonomous Region, Huhhot 010018, China)

Abstract. Aiming at the problem of soil salinization in salinized irrigation areas,taking Wulate Irrigation
Area in the lower reaches of the Hetao Irrigation District, Inner Mongolia as the research area,through the
combination of field test and indoor test analysis, the redundancy analysis method was used to explore the
correlation between salt segregation elements and total salt, pH value, and nutrients in the root layer soil
(0 ~20 cm, 20 ~40 cm) in spring and autumn on the salinized improved cultivated land and wasteland
and its change characteristics and quantitative relationship were clarified, and the salt migration of 1m
soil between the improved cultivated land and the wasteland in the experimental area was estimated. The
results showed that the anions of the improved farmland and wasteland soil were mainly Cl™ , accounting
for 45.27% and 58.78% of the total anions, respectively, and the cations were mainly Na* , accounting
for 60. 67% and 53.94% of the total cations respectively. The total salt content of wasteland exceeded

7.0 g/kg on average, and the degree of soil salinization was relatively serious. Redundancy analysis
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showed that SO}, ClI~ and Ca’" played the leading role in improving the total salt content of cultivated
soil, and C1~, Mg’* and Na® played the leading role in the total salt content of wasteland soil. The
change of soil pH value was mainly related to HCO; . Improved cultivated land had a significant negative
correlation between available phosphorus and Na® (P < 0.05), wasteland available potassium had a
significant positive correlation with K* (P <0.05), and available phosphorus had a significant negative
correlation with Na™ (P <0.05). In the first two ranking axes, the cumulative proportion of changes in
the relationship between the cultivated land research object and the environment was 71.38% and
71.65% , respectively. The cumulative proportions of changes in the relationship between wasteland
research objects and the environment were 89.02% and 89.16% , respectively, reflecting the linear
relationship between the research objects and environmental variables of the improved cultivated land and
wasteland. In cultivated land, Na® had the most important impact on total salt, pH value, and soil
nutrients, followed by Ca’* ; in wasteland, Na* had the most important impact on total salt, pH value,
and soil nutrients, followed by K" . In one growth cycle of crops, the amount of salt accumulated in 1 m
of wasteland soil was 939 842 kg/hm*. Groundwater replenishment brought salt into the soil, accounting
for 70. 06% of the salt accumulation. The salt transferred from the cultivated land groundwater to the
wasteland during the irrigation period was concentrated in the 60 ~ 100 cm soil and accounted for 22. 83%
of the salt accumulation. The amount of salt that the cultivated land penetrated into the wasteland was
7.11% of the salt accumulation.

Key words: salinized irrigation district; salt ions; nutrient; salt migration; relationship; redundancy
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Fig. 1 Schematic of study area and sampling point distribution
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F1 REXTEHEMER
Tab.1 Soil physical properties in test area
I X + R/ em THEAE/ (grem ) MRIE KR/ % W FFRE/ % WAG KR (em-s™!) LI
0~20 1.426 ~ 1. 464 35.2~35.4 21.9 ~23.0 3.939 x107° g
20 ~40 1.468 ~1.472 36.0 ~36.5 23.8 ~24.2 3.798 x10 ~° T 1
5 4ih 40 ~ 60 1.470 ~1.476 34.6 ~35. 1 24.0 ~24.6 1.238 x10 ~° B+
60 ~ 80 1.483 ~1.488 34.0 ~34.7 22.9~23.4 2.073x10°° #t
80 ~ 100 1. 485 ~1.490 34.8 ~35.3 23.9 ~24.1 5.176 x 10 ~° #+
0~20 1.451 ~1.458 33.1~33.6 22.0~22.4 1.918 x10~* T 1
20 ~40 1.462 ~1.469 33.5~34.2 23.5~23.9 4.639 x107° B 1
B 40 ~ 60 1.463 ~1.470 33.2~34.0 24.0 ~25.0 4.753 x10 73 T 1
60 ~ 80 1.470 ~1.479 34.2 ~34.9 23.1~23.8 1.769 x 10 ~° 5 4+
80 ~ 100 1.480 ~1. 483 35.0~36.0 22.0~22.3 2.800 x10 4 5 4+
2 KABRRLIEFSEE
Tab.2 Soil nutrient content in experimental area
R X HHURFE L/ (5 kg ™) LEERIL/ (g kg™") AR B R H/ (mg-kg ™) B BTEL I/ (mg-kg ™)
R AR 14.18 +3.32(4 %) 0.94 +0.19(4 %) 8.30 +£5.98(4 %) 256.54 +59.08(1 2% )
5 10.21 £3.27(5 %) 0.54 £0.25(5 %) 8.34 +4.45(4 %) 212.06 £90.05(1 %)
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Fig.5 RDA analysis result of test area
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Tab.3 Two-axis analysis results of RDA for

improved cultivated land and wasteland

HCRHR L R
WEE N T M 2 4 T 1 FEHLAS 2
) ’ HOFER
JF 4l JFHil
cl- ~0.2955 0.1899 —0.5140 —0.6407
HCO; -0.0696 —0.2683 0.5802 0.2634
S0%- -0.1783 0.2966 -0.5037 -0.2705
Ca* 0.0387 0.4665 =-0.4172 —0.5542
Mg?* -0.4136 0.187 0.5269 -0.6816
K* 0.1922 0.1912 0.6932 -0.4954
Na* -0.4352 0.3356 -0.6954 -0.5283
A A 0.7138 0.0027 0.8902 0.0014
MR RIS R E RSB 0.8483  0.6603 0.9445 0.8317
A5 BAUH 4 H/ % 71.38 71. 65 89. 02 89. 16
TS 1 HEF b, IR 55 D 09 52 i 2 BE (32 48 X (E
FN, FIED lREI N Na® Mg’ ™ €17 K™ S0% |
HCO, Ca’" . Ho s 1 Hipdh 5 Na® 52 3% 7

KIFR MK REON -0.435 2,785 2 HE/¥ Gl F
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Fig.6 Dynamic changes of groundwater depth in test area
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Fig.7 Spatiotemporal variations of groundwater EC in test area
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