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Water and salt distribution and salt accumulation characteristics
of cultivated-waste-sandy lands in salinized irrigated area

WANG Yinhuan, LIU Xia, HU Xiaodong, QIAO Tian
(College of Water Conservancy and Cwil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract: The different land uses in Hetao irrigation area were studied to explore the soil water variation, the
characteristics of soil salt accumulation and the effect of salt ions on salt accumulationin soil. The results showed
that the distribution of soil water was uneven, the coefficient of variation of water content decreased with the depth
of soil layer, and the coefficient of variation was 104.5%. The salt accumulation of cultivated land wasmainly con-
centrated in spring and autumn harvest period.After the spring harvest, the soil desalting was about 2.1 t « hm™,
the soil salt accumulation of capillary action was about 0.76 t - hm™*,70% of salt accumulated in the surface layer
in wasteland. After the spring harvest, the maximum salt accumulation was 39.85 t + hm ™. There was a significant
negative correlation between salt accumulation in cultivated land and salt accumulation in uncultivated land, and a
significant positive correlation between salt accumulation in sandy land and salt accumulation. The correlation coef-
ficients were —0.249 and 0.712, respectively.The SO; and Mg™* were highly mobile with water in cultivated sandy
land. Principal component analysis showed that SO3” and Cl” were the main factors affecting salt accumulation in
cultivated land, and Na" and Cl were the main factors affecting salt accumulation in wasteland and sandy land. Salt
accumulation in 1.2 m deep soil in cultivated sandy land was established by stepwise regression analysis.

Keywords: saline soil; soil salt; cultivated land; waste land; sandy land; prediction model
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Table 1  Statistics of initial salinization in experimental area
e N sk N e
=oAL =oAL =R e
R e svin j:E TR Electrical + i j:E PREE Electrical + i j:); TR Electrical
Soil depth .. pH Soil depth .. pH Soil depth .. pH
Land type conductivity Land type conductivity Land type conductivity
/cm 2 /cm 2 /cm a
/(mS «em™) /(mS «em™) /(mS «em™)
0~20 0.36 8.33 0~20 1.41 8.10 0~20 0.12 8.08
B 20~40 0.24 8.25 T 20~40 0.32 8.15 i 20~40 0.12 7.95
Cultivated ~ 40~60 0.23 8.25 || Waste 40~ 60 0.22 8.10 || Sandy 40~60 0.12 8.00
land 60~ 80 0.24 8.25| land 60~80 0.19 8.10 || land 60~80 0.12 8.00
80~120 0.26 8.25 80~120 0.22 8.15 80~120 0.19 8.20
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Table 2 Irrigation time and irrigation quantity in experimental area

g0 HEZK H I (m=d) MK/ m?
Year Irrigation date Amount of irrigation

05-25 80
2014

07-21 60

05-28 80
2015 07-17 60

11-05 50

05-29 80
2016

07-19 60

06-05 80
2017

07-15 60

3 KK 0~120 em TETIEFHEKREITHHSIEME

Table 3 Statistical characteristic values of 0~120 ¢m soil moisture content in the experimental area

A FRWE/ em T/ % Bk A/ % FHfE % bR AL SR %
Land type Soil depth Minimum value Maximum value Mean value Standard deviation Coefficient of variation
0~10 1.55 20.20 13.31 3.14 23.61
i 10~40 3.20 26.12 18.86 3.84 20.34
Cultivated land
40~120 19.49 30.95 26.54 2.60 9.80
. 0~10 10.04 28.89 16.45 3.66 22.27
e 10~40 15.82 26.98 22.51 2.46 10.91
Waste land
40~120 19.21 30.93 27.22 2.09 7.67
0~10 0.03 7.34 1.81 1.89 104.05
b
10~40 0.88 10.13 3.46 2.10 60.68
Sandy land
40~120 12.67 24.31 17.81 3.41 19.15
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Table 4 Model summary and regression coefficient table
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At =1L
P AL 0.778 0.453 1.175 0.001
Cultivated land 0~120  Constant quantity 0.652 0.425  0.405 0.359
X, 0.004 0.001 0.652 4.947 0.001
WA
3 4 " . 0.344 0.44 0.780 0.442
Waste land 07120 Constant quantity 0.971 0.943  0.941 0.777
X 0.013 0.001 0.971 21.823 0.001
i
b)) . 1.158 0.083 13.927 0.001
Sandy land 0~120  Constant quantity 0.87 0756  0.748 0.231
X, 0.007 0.001 0.870 9.484 0.001

3 Phb 4
3.1 Wi

FED T K ol TREFT R T /K SR A IR &R HE X
+ gk E A E Y IR 0~120 em 1+
3 0 T AR I R 5 > B b > V0 BiE

JETREE IR B K A8 5 R A0/, DR K 2 52
i A+ 96K A3 AR AR G R RN R K TP ek
B RE AL R K VI B R KA ) R
UYL YRR 2SR E (0~ 10 em)
ARAREE R R ZUS | AT 5T R WA VD 3R 2 AR S M A
KR RBON104.5% , T IR )= & KR AR R
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38 %

PN, A S B EOR 7.67% , ST AW 45 5%,

IR B B 2 A PR A F W
A, M H A A B AL T R R S, B R A &
TR K Pk B A K I IR RS A 25 B K T M i 25 %
Yok /7% e i BT M R RRER L RN, A 45 R
VIR FH B A R KR i e 4 R 2R Ak
WREERIGR)Z , B b T 7K 3258 B 57 b, 6 578 b Bk BF
bR £ PO I T M S v b TGV T,
BLAZRE T RE W, B b E AT HEE PR T A2 HE I K Ik
VEAVEFH , T8 300 (R B0 b 6 3 A ok B R )2 1 e i
B S i A N N 1 1 e N2 o L A 5
4 - SR AT A TTE b, TGV R 7K IR A ST Ml b
KIEBEEMN T LR, $horm L2 HHEEE,
A KA T RIZ L B ERm, $has
KZE K In) R R M F T RS . S b 32 2 B 1 Uk
IKAKSEANE R 25 1R K B 52, £ 43 il B4 K B
BRI R RIS A RRAERZED ) ek
N R S R A A R B X A b
SR RIET o0, R LS HES
FIEE VP RZ AR O COC R B e rh B v
TR O A, R T VD R A S AR T R, A
WFFE AT b T Bk b HE R4 P R 5 k43 R Ry
A F 2538 5 HT N ORI E 25 AR
32 & i

B KA AR b Z 2R R R, BA R
FI A A AR R A A L, 3 g X B 4 A U T it
5 X AR M - e K o K A SRR AR 5B P
X AR B () R A T AT AR B RIS AT

(1) 3T T B /KR4 Bk 3 1l > B >
Vo, Bl 2 R BN K R AR T R BN, VD
RIZE SRR, ER RN 104.5%, FeixZ+
et K RAR N AE R R R 7.67%

(2) TR FEREE KRR, MR E &L
Al 23 AEE 39.85 t - hm 2, AN[RIZEAL + MR IR 5
Ho>FEH > VD Ml R VD R R A
B A 5 AR B AE 0.01 BAF/KE L3
ARG, B 5V A i 2 W 3 OE
FHE,

(3) 383 32 o 43 AT, 43 A s e BE 5 X AR R
I EEIL BT P R B 2 SO M
Na® , 50 e o AN V0 s AR L f R 22 Na™ 1 C17, A
ST SRR [V WA R a] R AFSE X 1.2 m A+
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