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Table 1 Chemical properties of the saline water in the experiment

B EC K* Na* Ca™ Mg™ cl S0T HCOZ
. pH S
Sample (dSm™) (gL™)
Jii 7K Saline water 17.02 8.16 0.011 3.59 0.15 0.45 7.92 033 0.46

F2 KRR MR

Table 2 Physico-chemical properties of the water samples in the experiment

b3 iR EC AN K Na* Ca™ Mg™ cr S0;

Treatment (dSm™) SAR (gL™)
Filpk SIW (15) 22.98 51.20 0.006 4 6.60 0.24 0.61  9.64 0.73
Melting water SIW (7.5) 11.86 38.63 0.003 8 3.60 0.14 0.31  5.14 0.36
B SIW (15) 22.24 53.60 0.006 8 6.60 0.23 0.55  9.64 0.75
Soil column SIW (7.5) 11.59 40.75 0.003 8 3.60 0.14 0.27 5.14 0.27

B A BRI AR AN B BRI AR Note: No carbonate or bicarbonate detected
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Table 3 Physico-chemical properties of the soil in the experiment

4 1 P ZH i Mechanical composition ( mm, % ) - R oy EC
pH
Soil >0.05 0.05 ~ 0.002 <0.002 Soil texture  Bulk density (gem™) (dSm™)
i+ 8.62 75.93 15.45 i S 1.35 8.66 15.31
(DCoastal saline soil, @Silty loam
F4 HBMALE
Table 4 Designing of the experiment
FSES piNs Jb B (g
Factor Water quality (g L™") Treatment Symbol
JBUKEE KA B 7.5 7.5 g L7k o i 8 i SIW (7.5)
Infiltration of water from saline ice Irrigation with saline ice-melted water
(7.5 ¢ L™ in salinity )
15 15 g L7 RK o v SIW (15)
Irrigation with saline ice water
(15 g L™" in salinity )
BUKH A B 7.5 7.5 ¢ L™glok B R0 SW (7.5)
Infiltration of saline water Irrigation with saline water
(7.5 g L™ in salinity )
WOKHIEAB 0 WK B HEE M FW

Infiltration of fresh water

Irrigation with fresh water

http: //pedologica. issas. ac. cn
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Fig. 1 Changes in the volume and salinity of melt-water during saline ice melting process
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Fig. 2 Dynamics of ions in melt-water during saline ice melting process
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Fig. 3 Dynamics of sodium adsorption ration ( SAR ) in melt-

water during saline ice melting process

22 ARLEBTIEAKS S

MR s B RRE . W AEK U, B
s B REAAE 227 (Kl4) o EEEB X
T, KW ABRYE, FWHISW A BER 25 1 /N
PRV B Y R B 43 15 3] 728,13 em 31.40 cm,
Bl J5 FW AL IR i B MR AR S, MISW AL B
FARSREE P, STW (7.5) HSIW (15) AbBER,
RIS W s RS, X R O K
UK Rl A 0T il K B AN BT )RR K SARAR
wm CEI3) o Rl K UK 7K i AR 2 A K
SARIEAR, SIW (7.5) FISIW (15) 4 F K45
ABBORFFIRIE R B UAS BN AR I s
FEAEAS R S 4005 vT AR 2 LT YA G 7 R

FW: L=28.48x"*"% R’=0.9965 n=28

SW: L=31.21x"""* R’=0.9997 n=17
SIW (7.5) : L=4.100x R’=0.9969 n=23 (3)
SIW (15) : L=3.298x R’=0.9667 n=23 (4)
A, L WIHERE (ecm) 5 x: BHE (h) ;
R PREREG n: FEAKL

(1)
(2)

http: //pedologica. issas. ac. cn



2 4 g BAE  JRK R Rl TR X R R R 95T S K A 14 R 393

FWHISW AR R, 5 Vi 4 1Y i % R BE 5 I [R]
PR RBEZR, WSIW (7.5) 5SIW (15) 4b#
T, VR A8 B TR 5 A 1) R AR G . i R
4TI LI H L SWAREE T W £ 45 S 2 18 £ A
SIW (7.5) 5SIW (15) AbFET M 45 (918 7% o
BEIRKTEWAREE, #C (1) 295X (3) |
(4) Bz, nlLUfHSIW (7.5) 5SIW (15) 4k
PN (IR 0 BI7E26.44 h, 38.21 h'5FWALFEA
FIAF R E, BEESIW (7.5) 5SIW (15) 4b#
TR B R IREE — H R TFW,

T 3 SRR S5 BIEE NS B IR EfFEIE
FAOGE P2 S AP O R, AT LAAS
HFW A B U B S RS R R AR R P, DRI TR
IKEWBE T K R BRI AW B . MaceFll
Amrhein[zﬂﬁﬁigﬁ*gm, HFIRKMEER, L+
S U T PR AR R R AR, MR AR L, Bk
TR IFBLZE LR, FE g SR ERRAR . 450k
M T, TR A B Z B EUK KR
S, JFRR B B R R E KD, LA B K &
A, ABIREREZ. AN, RSG5 045
W, FREE B BeRl K fISARSR &, T SARIK /K M A
S UK AT T 2 Nat, Uk R 89 HE SR
TR, FET FAREREAK . R 2 [ 3
(TN N &7 o 2 G S R I B N TSR
Brizsh Y, LRI (<3 h) SIW (7.5)
FISIW (15) AbHF 7K/ A B FARE

AR ALFE R B K A s =N A
I M 20144E6 23 HIFUf . HEBK ABE NG,
K Ay 4y A S A R R K R R A
Ko M6 H23H kML, nJLIKBFW T + 4%

[t ] Time (h)
4 6 8 10 12 14 16

vy B, — e — FW
\":A‘A.KA ........ Qe gl\yv ; 5)
20 VW“‘A. e SIW 215)
g
S a0l
S
5
a
i 60
5
801
100t

P4 ANTa] Ak BT R e ) o AR EE

Fig. 4 Movement of wetting front relative to treatment
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Table 5 Soil desalinization rate in soil profiles under different treatments

Kb R Depth (e¢m)
Treatment 5 15 25 35 55 65 75 85 95
FW -96.86a -96.63a -94.54a -65.09a 16.52a 49.64a 56.92a 49.92a 44.49a 36.39b
SW -91.12¢ -93.4ab -85.77ab  -34.63ab 29.03a 54.12a 52.22a 50.92a 49.69a 47.95ab
SIW (7.5) -95.55ab -95.16ab -85.81ab  -21.88b 15.86a 44.06a 55.82a 54.39a 41.11a 50.90a
SIW (15) -94.57b -86.95b -46.62b 3.45¢ 19.60a 22.85a 55.69a 50.87a 45.11a 40.54b

He WP REFRERREREEE (p<0.05) 5 IEEFREEL, AUERRBEL Note: Different letters in the same column

represent significant difference (p <0.05) . Positive/negative values represent salinization/desalinization
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*6 ARELET0~45 cmtIEHEAISARIKIR
Table 6 SAR in the 0 ~45 cm soil layers of soil profiles under different treatments
hb I Depth (cm)
Treatment 5 15 25 35 45
FW 10.03¢ 16.38¢ 14.10e 61.38a 61.28a
SW 13.43h 22.75h 26.31c 55.67h 59.66a
SIW (7.5) 12.76h 18.50¢ 18.44d 45.68c 45.17h
SIW (15) 12.13b 25.11b 41.75a 39.60d 39.02¢
JR 35.48a 35.48a 35.48h 35.48d 35.48¢

Initial soil

H A=A AREFE SRR 2ZEF BEY (p<0.05) Note: Different letters in the same column represent significant difference

(p<0.05)
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Effects of Saline Ice Water Irrigation on Distribution of Moisture
and Salt Content in Coastal Saline Soil

ZHANG Yue" > YANG Jingsong" > YAO Rongjiang'" *

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China )

(2 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract Saline ice water irrigation must go through two processes: saline ice melting and melt-water
infiltration, which determine the effect of irrigation together. An in-lab saline ice melting experiment was
conducted using saline water, two in salinity (7.5 g L”" and 15 g L™') to investigate changes in quantity,
quality and ion composition of the saline water during the ice melting process, and a simulated soil column
irrigation experiment designed to have four treatments in irrigation water: Treatment FW (irrigation with
fresh water ) , Treatment SW (irrigation with saline water 7.5 g L' in salinity ) , Treatment SIW (7.5)

(irrigation with saline ice melted water 7.5 ¢ L™ in salinity) , and Treatment SIW ( 15) (irrigation with
saline ice-melted water 15 g L™ in salinity ) , and two treatments in irrigation mode (irrigation with water
directly and irrigation with ice ) , was also conducted to explore effects of irrigation with saline melt water
on water and salt movements in the coastal saline soil ( silt loam in texture ) . Results show that saline ice,
regardless of salinity level, melted similarly in melting process with melt water higher in volume, salinity
and sodium adsorption ration ( SAR ) at the initial melting stage and lower in the late stage, and ion content
and electrical conductivity (EC ) of the melt water displayed a similar pattern. Only about 25.46% and
32.78% of the melt water flowing out from saline ice, 7.5 ¢ L™'and 15 g L' in salinity, respectively, during
its thawing process was less than 3 g L™', which was critical in soil salt elution. In Treatment FW of the soil
column experiment, soil water and salt movement lasted the longest, soil hydraulic conductivity dropped the
fastest and soil water content in the surface soil layer after the irrigation water completely infiltrated into the
soil was the highest, reach 33.88%, followed by 30.16% in Treatment SIW (15) , 29.40% in Treatment
SIW (7.5) and 28.64 in Treatment SW. In the four treatments, mean soil salt content reached 2.32 g kg1 in
Treatment FW, 2.80 g kg™' in Treatment SIW (7.5) , 3.87 g kg™ in Treatment SIW ( 15) and 4.31 g kg’
in Treatment SW. Among the four treatments, the same in irrigation volume, Treatment SIW ( 15) was the
lowest in salt leaching effect. Soil ion analysis indicates that SAR in the 1 ~25¢m soil layer in Treatments FW
and SIW (7.5) dropped significantly far below that in Treatments SW and SIW (15) . In Treatment FW,
the feature of soil alkalization was the most outstanding. All the findings indicate that the relationship between

wetting front depth and time follows a power function in Treatments FW and SW, however, the wetting front

http: //pedologica. issas. ac. cn



400 + 1 2% Eile 53 %

depth is associated with time linearly in Treatments SIW (7.5) and SIW ( 15) ; the fast dropping hydraulic
conductivity in Treatment FW is attributed to swelling and dispersion of soil particles; the lower SAR in the
top soil layer in Treatments FW and SIW (7.5) is due to the water with lower SAR leaching. SAR is positively
related to salt in the soil profile, and soil alkalization is positively correlated with pH. To sum up, in areas
deficient in fresh water source, but sufficient in saline water source, moderately saline water subjected to
freezing and thawing process can be used in irrigation to effectively lower salt content in the topsoil and to
meet the demand of the agricultural production for water.
Key words Coastal saline soil; Saline ice; Sodium adsorption ration; Electrical conductivity;

Infiltration; Total alkalinity

RERmE: EME)
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