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Table 1 Physio-chemical properties of the tested soil
Rk 2H i,
Soil AT o BERN AL
- : . - ke G R LB R
ERERE N . ER ST . Pk , -
) particlescomposition Jin:iE il ) Soil bulk Hydraulic Bulk
Soil depth Soilsalt content Saturated
(%) Texturetype . density . conductivity porosity
(cm) (gkg') . moisture .
TR/ ¥ AR (¥ A (gem™) (emd™) (%)
content (% )
Sand Silt Clay
0~5 61.8 35.1 3.1 hIF g+ 36.74 1.18 20.17 12.1 54.99
Sandy loam soil
15~ 20 63.3  34.1 2.6 b+ 26.67 1.16 21.27 9.6 55.53
Sandy loam soil
35~ 40 51.6  44.1 4.3 1 +Loam soil 27.04 1.25 16.75 8.6 52.62
55~ 60 52.7  44.8 2.5 3 +-Loam soil 28.61 1.20 19.03 8.1 54.33
75~ 80 53.1  43.9 3.0 3£ + Loam soil 25.85 1.17 19.70 8.5 55.19
95 ~100 53.1 447 2.2 3£ + Loam soil 26.33 1.17 25.54 8.4 55.45
115~120 458 52.2 2.0  MrabFHE+Silty 24.58 1.22 18.02 7.1 53.57
sandy loam soil
135~140 41.4 52.1 6.5 b EE £ Silty 21.41 1.29 22.41 6.9 51.38

sandy loam soil

1) o 5 EF 50 b AN [R) HE 5 b B HE K I 15
I IEARRAE 0.6, 1.0, 1.4 m3EG AL 5% B W
R AR R T BRI, ETARULI A, WK
PEHAFFLPVC BRI 4048, BEJE3 mm, FFFLEEMT
<1 mm, FFFLIER >250 cm®m™, &Il 0.4%.

EOKAE APVCHEIREME , 12250 mm, REES mm
W HRE0.3%
F20164E3—4 H FRAT 5T 7 #F i T
PEAT A HEACR S0 T it T AT, 76350 X A JE
FTHIE, o7 A e sk, F/ RS SR AL i
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Fig. 1 Schematic of the experiment on drip irrigation and underground drainage pipe system
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Fig. 2 Schematic of the Helianthus annuus Linn field and drip irrigation system
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Fig. 3 Distribution of soil salt in profile relative to buried depth of the underground pipes

September 8, 2016 after the irrigation
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1364y it Soil salt content (g kg™)

4Py b it Soil salt content (g kg™)

W 2 ek R T F 2 148 Hik, 50 mm
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TE 45 WL 5 B 2 BRI 11.92 g kg™,
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2R NG LR B, RE
e, B2 R R TR A 1 /N X,
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Fig. 4 Distribution of soil salt in profile relative to diameter of the underground pipes
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Fig. 5 Soil salt content in the experiment field relative to depth and diameter of the underground pipes
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i, 7E0.6F11.0 mHLIRALSE — YR IK 43 AR — IR
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31 BEARERRERN LIERBMRAEZI

i 2 HE K, A AT K S A T I R I g
THEARAS R | 45 48X A 38 38 431 1 0 An 1 52
D 7 N Y 11 e 9L = S DO T
I 375 VR R T b T KO VR R X — s, EORH
12 JHE ISF 5 A5 HE /K G 1A S AR AR 2 b i - R
DA NS 9 O S T B T S
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Table 2 Effect of the underground drainage pipes on desalination rate of the soils

S — WK g

05K S bt
T

e R Soil salt content after the 1st Soil salt content after the 2nd "
M b 2%
Pipe Buried round of drip irrigation (g kg™) round of drip irrigation (gkg™) L
Mean
diameter  depth i R % T R Tt e o
desalinization
(mm) (m) Before After Desalinization Before After Desalting
rate (%)
irrigation irrigation rate (%) irrigation irrigation rate (%)
50 mm 0.6 24.57 £2.47b 20.04+1.11d 18.44 21.44+1.35¢ 17.15+ 2.29bc 20.01 30.20
1.0 24.89+2.45b  21.65*0.90bc 13.02 23.38+0.99b 19.74£1.61b 15.57 20.69
14 26.68 £2.59ab  22.15*0.93b 16.98 23.24+1.07b 20.28 £1.37b 12.74 23.99
90 mm 0.6 24.21 +2.96b 16.57 £ 2.12¢ 31.56 18.07+2.21d 10.40 =6.32d 42.45 57.04
1.0 24.93 +£3.01b 19.08 £0.87d 23.47 20.32£0.70c 15.00+3.27c 26.18 39.83
1.4 26.83 £3.23ab  20.35+ 0.86¢d 24.15 21.19+1.14c 17.55+2.88bc 17.18 34.59
CK 28.31 £1.35a 28.86 £ 2.51a -2.36 28.26 +2.40a 27.81 £1.84a 1.57 -0.18

e 0.6 mE HHEOE S & =0 ~200 cm )2 HHESEEE/11; 0.6 mHEYE HHEOE M EE R = CIRBERTO.6m B I K + 5714
T - E 0.6 mHER IR AR P Y Eh ) /R ZERTO.6mIE IR £ R T2 &R x 100%Note: Mean soil salt content with pipes
at 0.6 m in depth = Soil salt content of 0 ~ 200 cm soil layer/ 11; Mean soil desalination rate with pipes at 0.6 m in depth = ( Mean soil

salt content with pipes at 0.6 m in depth before leaching — Mean soil salt content with pipes at 0.6 m depth after leaching ) /Mean soil salt

content with pipes at 0.6 m depth before leaching x 100%
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A R R AE56.54% ~ 78.78% 2 ], A1
Z R REMTE, 0~ 1.4 m+ )2 BTN T
20.69% ~57.04%, HTHRZLEB RSO 2,
BONTFHE ISR sk A T g R WA A HE K
MR B A 2R 3 I A, ARl SR
HREPCK<1.4 m<1.0 m<0.6 m, HHLEHE—
}, L ARE L, kT HHEKERE

B, FrLAMAL + 2 B th W B 55 . Ritzemady 2
W R, E—FEWWR P, 8 & HoKk T
LA 4398 5 8 B AR 50% , Ghumman4s 1240 £
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KRR N57.04%, ERRKTFATHE . FilE
4 L\, T R R R R, X R T
b DX B I A /N R 1.2 m, S AR SCRFAE 15
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Table 3 Variance analysis and regression analysis of soil salt in the soil layers relative to buried depth and diameter of the pipes

95% E {5 X [a]

T4 F4E Yl Sl 95% Confidence interval
Statistical
Main set Subset Mean difference o TR R
significance
Lower limit Upper limit
Bt )
) ) K Buried depth
Pipe diameter
1.0 m —2.96948%* 0.087 —-6.3866 0.448
0.6 m
F 5Pk 50 mm l4m ~3.70833% 0.034 ~7.125 -0.291
i 1.0 m 1.4m —-0.73885 0.665 -4.156 2.678
Differential
) 1.0 m -4.60190% 0.010 -8.019 -1.185
analysis 0.6 m
90 mm 1.4m -5.36039* 0.003 -8.778 -1.943
1.0 m 1.4m —-0.75849 0.656 -4.176 2.659
R
B Pipe diameter
Buried depth
0.6 m 3.48534* 0.046 0.068 6.902
1.0 m 90 mm 50 mm 1.85291 0.280 -1.564 5.270
1.4m 1.83327 0.285 -1.584 5.250
Ak Ab R AL e i 25 bRt R AL
G . ] tE Sig.{H
) Unstandardized Standard Standardized .
Variable o o t value Sig. value
CIELS coefficients error coefficients
Regression 1% Pipe diameter ( X1) -0.060 0.024 -0.303 —2.452 0.018
analysis  H{&Buried depth ( X2) 5.668 1.493 0.469 3.797 0.000
(#4951 ) Constant term 13.43 2.319 5.792 0.000

977 FERegression equation Y=—0.303X;+0.469X,+13.43

o PIE A B EMEKSE SR 0.1 Note: *.Significance level of mean difference at 0.1
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Impacts of Diameter and Depth of Drainage Pipes in Fields under Drip
Irrigation on Soil Salt

HENG Tong' WANG Zhenhua'" LI Wenhao” ZHANG Jinzhu® YANG Binlin'
(1 College of Water and Architectural Engineering, Shihezi University, Shihezi, Xinjiang 832000, China )
(2 Key Laboratoryof Water-Saving Irrigationof Xinjiang Productionand Construction Group, Shihezi University, Shihezi, Xinjiang

832000, China)

Abstract [ Objective] To find a water efficient technique using underground drainage pipes to wash off soil
salt is an issue that has aroused attention from scientists all over the world, because such a technique would make
great valuable contribution to agricultural production and economic returns, especially in regions that have large areas
of saline alkali soils. [Method] In this paper, a field experiment was conducted with drainage pipes, 50 mm or
90 mm in diameters, buried 0.6 m, 1.0 m or 1.4 m deep in the field under drip irrigation to explore effect of the usage of
drainage pipes on soil salinity, relative to diameter and burial depth of the pipe. [Result] The experiment shows that
desalinization effect of two rounds of drip irrigation varied from soil layer to soil layer. The effect was the highest in the
0~ 60 cm soil layer, lowering the soil salt content down below 12 g kg™ or to the moderate salinization level, but the
effect was not significant in the soil layers below 100 cm. Drainage pipes buried at 0.6 m in depth were higher than those
1.0 and 1 ~4 m in depth in desalination effect, reducing soil salt content by 14.34 g kg™' in total, or by 13.32 g kg™ as
compared with CK, field without using drainage pipes Pipes buried at 1.4 m had no significant effect on soil desalinization.
The pipes different in diameter varied in desalinization effect. Pipes 90 mm in diameter were much higher than those
50 mm. The effect of pipes 50 and 90 mm in diameter varied with burial depth, being in the range of 20.69% ~ 30.20%
and 34.59% ~ 57.04%, respectively. [Conclusion] In the fields with drainage pipes 90 mm in diameter buried 0.6 m
in depth, two rounds of drip irrigation reduced soil salinization in the O ~ 60 cm soil layer to the mild salinization level

(3~6gkg") , indicating that the technique is high in desalinization efficiency and applicable to the regions of salt-
affected soils in Xinjiang. And the findings in this paper may serve as scientific basis for choice of diameter and burial
depth of drainage pipes in application of the technique.

Key words Drip irrigation; Dark tube drainage; Saline soils; Designed parameters; Desalination rate
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