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Effects of alteration irrigation on soil water and
salt transport in moderately saline soil
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Abstract: One dimensional vertical infiltration experiments were carried out to explore characteristics of water
and salt transport in soil under alteration irrigation ( AI)in moderately saline soil and evaluate the indexes of salinity
distribution. The results showed that: (1) The soil water content with the Al treatment was higher than that with sole
freshwater irrigation (F), but slightly differed from that of the sole brackish water irrigation (B). The variation co-
efficients of soil water content in soil after the irrigation sequence of brackish water irrigation followed by fresh water
(B-F) varied from 9.24 to 16.62, which were less than that of irrigation of fresh water first followed by brackish
water (F-B) :(2) Within the same soil depth, the soil salinity content of treatment Al was less than that of treat-
ment B, but slightly differed from treatment F.In the top 20 c¢m soil layers, the soil salinity content of treatments F—
B was greater than that of B=F, but in 20~55 ¢m soil layers, the soil salinity content of treatments B=F was greater
than that of F=B; (3)The analyses of the evaluation indexes of salinity distribution in dicated that the peak value of
soil salinity of treatment B—F was greater than that of F—B. The soil desalination zone varied from 47.97 to 51.63
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cm depth and the complied desalination zone varied from 46.6 to 50.7 ¢m, which was deeper than depth of dense

crop roots (0~45 cm). The average desalination rate (0.36~0.543) and the peak value of soil salinity (3.741~

5.967) in treatments ICI were higher than that in B, indicating that the ICI is more favorable than other irrigation

methods to provide suitable soil water-salt environment for crops growth.

Keywords: moderately saline-sodic soil, alteration irrigation; soil salinity; evaluation index
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Table 1  Particle distribution and classification

of the studied soil

WUk 20 1Y, Particle distribution/%

T3 kL KrhL Rk BT
Soil  (2~0.02 mm)(0.02~0.002 mm)(<0.002 mm) Soil texture
Sand Silt Clay
+h SNl T 1
,“‘l,ﬂci, 20.26 76.78 2.96 ﬁ,’ﬁ/ﬁ Rt
Saline soil Sandy loam
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Table 2 Soilphysical and chemical properties

H 457K %/ %
Field water holding capacity

5 THERF/ (g em™)
Soil Bulk density

W LB KE %

Soil water content

L/ (g kgh)

ECs. /(ms - em™
51/ (ms = em ™) Soil salinity content

it

Saline soil 1.39 28.62

2.00 0.961 2.381
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Table 3 The chemical composition of brackish

water for irrigation

43

Mineralization

3.002 0.783 0.602 0.377 0.644 0.596

NaHCO; Na,SO, CaCL, MgCL, NaCL
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Note; F denotes sole fresh water irrigation; B denotes sole brackish water irrigation; F—B denotes the alteration sequence of fresh water irri-

gation first and brackish water irrigation later; B—F denotes the alteration sequence of brackish water irrigation first and fresh water irrigation lat-
er; ICI(0 min) ,ICI(30 min) ,ICI(60 min) .and ICI( 120 min) denote alteration irrigation of 0,30,60 min, and 120 min, respectively.
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Fig.1 Effects of alteration irrigation on vertical distribution of soil moisture
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Table 4  Variation coefficients of soil moisture under alteration irrigation
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Py
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FHe & dh (g - kg )
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B3 dhit/(g - ke ")
Soil salinity content

b3 it/ (g - kg )
Soil salinity content

0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
£ 10} | g10f l o £ 10 |
E 220 —~—B e el
%20 B —v— ICI(0 min) %20' —— ICI(0 min)
< = —%— [CI(30 min) = —— [CI(30 min)
=30r =30f —a— ICI(60 min) =30r —a—ICI(60 min)
3 0 340 —+—ICI(120 min) 3 +:Cl(|20min)
o | 0y || = stao | =
B 5 —M 5 M
Ik 50 1 S0F 50 m
+ Heo H

60 60+

()4l & K
Alteration order of the irrigation

T 1R eI IR 7 ik s MR AR W dr (R i MR 2

(b) 26 R J&
F-B

()2 U %
B-F

Note: I denotes initial salt tolerance; M denotes lowest salt tolerance of crop
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Fig.2 Effects of alteration irrigation on vertical distribution of soil salinity
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Table 5 Comparative analysis on evaluation index of salinity distribution under alteration irrigation
5 avok o PO SRR SR
Treatment F B F-B B-F
TR R min 0 30 60 120 0 30 60 120
Time between irrigation
¥ b 1 YR
. Hﬁénﬂ.-,z?*rg/cm 52.77 53.05 51.63 50.39 51.03 50.70 50.60 49.43 47.97 50.05
Soil desalination zone depth
RERIX IR R K
. B .[ Z%E?ﬁ( 0.92 0.96 0.92 0.84 0.86 0.86 0.87 0.85 0.81 0.84
Soil desalination depth index
IRFR I ER X BRE/ ¢
l_*.d B ,X.Z%,E/Pm 51.99 51.03 50.70 49.80 50.40 49.5 50.10 47.3 46.6 49.5
Complied desalination depth
ISAT I AR X R R
L)F/TER ‘[ {KT;?@( 0.90 0.93 0.90 0.83 0.85 0.84 0.86 0.81 0.79 0.83
Complied desalination depth index
AR & o]
PAALIE (g - k™) 3.48 2.75 375 522 484 374 597 376 541 575
Soil salinity peak
P4 b 522 M7 44
IR KL % 0.612 0.36 0.543 0.36 0.36 0.371 0.404  0.384  0.362 0.372

Average desalination rate
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