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Table 1 Physicochemical properties of experimental soil
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Jom 3 Hg-om™) BB RESE RESH RS )ﬁ%ﬁ%ﬂl %6}%_11 %ﬁ}iﬂg g4 pH fH
/% /% /% /% /(mgkg) /(mgkg) /(mgkg) /%
0~20 Wb+ 1.52 0.70 0.058 0.12 1.75 28.90 19.02 140 0.12 8.92
20~40 b+ 1.50 0.73 0.056 0.11 1.75 26.10 4.01 140 0.15 7.45
40~60 E+ 1.56 0.51 0.058 0.12 1.75 17.50 1.72 140 0.19 8.05
60~80 it 1.67 0.24 0.025 0.09 1.50 10.20 3.67 70 0.19 797
80~100 Wb+ 1.55 0.23 0.024 0.11 1.50 11.10 332 90 0.22 7.79
100~120 [/ 1.41 0.33 0.037 0.09 1.50 11.90 5.04 100 0.26 7.60
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Fig.1 Rainfall during the spring wheat growing period in 2010
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Table 2  Chemical composition of experimental water
mg-L'1

K HCOy CI'  SO% Ca¥* Mg© Na-° K

K 150 29 126 41 13 64 2.0

WRIRIFK 267 93 307 97 40 109 7.0
SRR 689 2906 6334 438 1043 2655 336

T TH K 2 A 77 AR % 4 E T 3 S I R R o
B, SRR S, 1 UK, BEAKIN Y 4
H 30 H, HA4e KN F/KER, #2545 B 16
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Fig.2 Schematic diagram of irrigation system
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Fig.3 Distribution of soil water content of different treatment
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Fig.4 Distribution of soil salt content of different treatment
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Fig.5 Distribution of soil salt content of different treatment before
planting in next year
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Fig.6 Relation between soil water content and suction

MR YA AR TE 2L, %) 39K o0 RE I M 26 S 30l AT
G . HYDRUS BERSRE P L8k o0 Re vk th 4k o(hynl H
Van Genuchten S /5 2K 7~

6, -6,
(1+|an|")"

X, 0, MRS ARG KE, cm/em®s 0, A+
AR KE, cm’/em’s a. ny m 3K RFAE £k
KRB H, m=1-1/n, n>1.

M &2 sl O R M 2, R (8), H Origin7.0
i A AR S EOAT IS, UG SHOLK 3,
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Table 3 Values of characteristic parameters of soil

0(h)=06 + (8)

FES O/(cm*>em™)  OJ/(cm*>em™)  a/(1-em™) n
et 0.382 0.072 0.0121 1.4080

it 0.398 0.096 0.0156 1.5645

1 0.346 0.035 0.0283 1.4883
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Fig.7 Contrast between simulated and measured soil moisture

SN S B A AR, (HERTT S, B

R &5 W) 5 800F
L < — R
14 ¢
12 F
B0l
w
=
T2 0.8 *
Q
3]
;i 0.6 Als N
4 3
) - J
0.2 ¢ .
0 . . . . . .
60 120 180 240 300 360
i ¥ /d
a.0~20 cm
14
o la2f
£
an 10
Z
Tr 0.8
g LS
M 06 .
o o .
2 04t M
4
02}
0
60 120 180 240 300 360
i) /d
b. 40~60 cm

14 1

12

1.0

08

SEEC, /(dSm)
j=1
(=2}
.

0 60 120 180 240 300 360
i ) /d
c. 100~120 ¢cm
A8 TEEREABLFE (EC,s) BhMAL 52 mAEx b

Fig.8 Contrast between simulated and measured soil EC; 5

KR TR % RMSE (root mean square error) 78
BB RS &5 RS REE IR (013D, &Rk 4,

N
mm&/%me&y QD)
i=1

K, Yios Yie 200 AEAS SEOIEL R ; NV R A0 A
AH.

M 4 Pl LR, BB 2 RS K R
WERURS 5 =, RMSE 1F 0.008~0.023 cm’/em® 2 7], +
1825 b B ARUURS I A X B 22 , RMSE 4 0.023~0.063 dS/m
200, RS, RMSE 5N, R ZELE RV
B2 W, RO S S e, AL 4 SR At ]
SR, AR TS R R I R AT UK
VBRI 13K SRR, o LUK SR
.

x4 FRLEEMESTIMEMNIFRIZE (RMSE)

Table 4 RMSE for simulated and measured values under different

soil depth
e E R 7K &) RMSE ECy:s If) RMSE
/cm /(em®cm) /(dS'm™)

0—20 0.0077 0.0632
>20—40 0.0155 0.0603
>40—60 0.0141 0.0496
>60—80 0.0107 0.0225
>80—100 0.0198 0.0279
>100—120 0.0230 0.0281
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IR BT AR R, RS R IR b AT
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A, AWM BEMI AT, BEUEE L B
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70 cm - JZ IR 43 2010 SR BB n, o 2 R 3 /L
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Fig.9 Soil salt content distribution of different treatment in 2016
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Water and salt movement under saline water irrigation in soil with clay
interlayer

Chen Lijuan’, Feng Qi!, Wang Yu?, Yu Tengfei®
(1. Cold and Arid Regions Environmental Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China;
2. Lanzhou University of Technology, Lanzhou 730050, China, 3. Research School of Arid Environment and Climate Change, Lanzhou
University, Lanzhou 730000, China)

Abstract: The existence of clay interlayer in soils had impacts on water and salt movement and distribution. In order to
study water and salt movement in soils with clay interlayer irrigated by saline water, the field experiment of saline water
irrigation was conducted. A corresponding model was also used to forecast the cumulating trend of soil salt. The experiment
results showed that when there was clay interlayer existed in the soil, soil water and salt could be hindered evidently. In
upper soil layers (0-40 cm), the content of soil water and salt increased with increasing salinity. In bottom layers (80-120
cm), however, the content of soil water and salt had less relationship with salinity of water. The maximum rate of salt
accumulation in 0-70 cm soil layers was 65.7% after leaching in winter and soil salt was partly detained in upper soil layers.
The salinity prediction showed that there were soil salinization trends for 4 g/L and 5 g/L treatments after irrigating
continuously for 5 years. Long term irrigation with saline water of the salinity higher than 3 g/L was not feasible in soil with
clay interlayer and does serious harm to soil environment seriously.
Key words: soil moisture, salts, irrigation, HYDRUS



