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Effects of Salt Ions Transport on Different Levels of Secondary
Salinization Soil under Greenhouse Irrigation

Li Wei Zheng Zicheng Li Tingxuan Yu Haiying Zeng Li
(College of Resource and Environment Science, Sichuan Agricultural University, Yaan 625014, China)

Abstract

The salt ions distribution at different levels of secondary salinization of greenhouse soil under the
same irrigation was investigated through soil columns in lab. The results were as follows: Ca** and NO;
were showed “double peaks” feature on the distribution profile in the irrigation of 5 ~ 15 d. With the
increased level of secondary salinization, Ca’* and NO, were leached more slowly while the return of salt
time later. Migration of groundwater on the K* had no significant effect. The K" ions showed a “single
peak” feature on the distribution profile after irrigation. The SO;~ was difficult to be leached out of
topsoil under all the degree of secondary salinzation. Factors from the environmental perspective, Ca*" in
the soil surface and bottom were prominent with a good coupling effect of air temperature, soil moisture
content and soil salt content, and both of the Ca’* transport had a synergistic effect. K* transport in 0 ~
20 cm soil layers affected mainly by water, while the 30 ~ 50 em soil layers mainly influenced by
temperature,, the time from the irrigation point of view, in 5 ~ 15 d after irrigation affected by
temperature , but after 20 d affected mainly by water, while the 30 ~50 em soil layer mainly influenced by
temperature,, the time from the irrigation point of view, in 5 ~ 15 d after irrigation affected by
temperature, but 20 d after irrigation affected mainly by water. Whether from the soil or the time, NO;
and SO, transport was influenced mainly by water.
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1.1 THMRESH&E

SR Hb S BERRAE R AR B A B A i )|
XU EL K 2 A B, 12 b DX it % S R R R i
T BN R BN IR = A PR AR
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430 ~20 em 20 ~40 em 40 ~60 em 12 R4, [A]
A ESCAH 415 11 25 M - HEAE Ry X BB KM Rl R 4R T
2001 4, BAEREET 2009 4, HRES RSy —
W2 F 3 55— 3850 F T - 8 A B AR P T 1
MEERLD)

F1 il TEEAREBEAER
Tab.1 Basic properties of the soils tested

A R S B % R PHES Factiess MK E
T REW/em Filts Lo 1
0.02 ~2mm 0.002 ~0.02 mm <0.002 mm /geem ™ /cmol -kg ~ /%
0~20 35.0 30.5 34.5 HemoRh + 1.28 6.06 11.72 37.75
it + 1 20 ~40 25.8 33.2 41.0 TR - 1.42 6.14 15.24 40. 32
40 ~ 60 26.0 35.0 39.0 HERG - 1.51 6. 14 14. 62 42.37
0~20 24.0 34.0 42.0 HemoRh + 1.09 5.85 16. 45 39.31
b+ 20 ~40 26.0 32.5 41.5 He iR+ 1.32 6.29 16.02 41.58
40 ~60 25.5 33.0 41.5 HFRi L 1.30 6.32 15.27 40. 55

1.2 RXIeAabIE

AL AE DU AR K 2= B e X AR
IR 28 AT, E K 2 M 40 T30 AR 9 R Y b it
St K B 7K 2 2 1000 mL, TS50 A
A A X R AR ER AL R B R T 0.755.1.2 #11

4 o/kg 4 MR AR TR, A LR 4= e 0E N
XTI (CK) . i 0.755 o/kg kit + B 4 i
(#2) ,HAlh 3 AKFEAE LIRS EIEFTS00E, R
JE DU AR 4 A6 A 5 -3 0 ~ 20 em Fh 4R LA,
HPBHE LA Ca® I K2 3, BB 7 LA NO; i

®2 HTERSEFELIRIANSIESH

Tab.2 Distribution of salt content in the profile of the soils tested mg/kg

R JZIR/ em Ca®* Mg?* K* Na* NO; HCO; cl- S02-
0~20 258.7 56.6 102. 8 118. 4 154.7 10. 4 13. 1 40.5

Wi + 4 20 ~40 105.2 58.9 2.1 98.7 51.5 6.8 14.0 23.3
40 ~60 96. 0 46.2 35.1 100. 8 23.6 5.9 13.5 20. 8

0~20 65.3 8.0 61.4 33.4 57.1 2.7 10.6 2.4

b 145 20 ~40 45.7 4.0 52.7 83.2 37.2 9.5 10.2 3.1
40 ~ 60 65.3 12.8 47.3 114.2 11.5 3.8 8.9 10. 8
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Tab.3 Coupling effects of water and thermal on different
layers of greenhouse soil salt ions
HAET LZE/em el pigs r
5 Y =241.03 +320.41X, -6.16X, 0.5904 *

2+
“ 50  Y=269.81 —850. 64X, +4.64X, 0.7090**
5 ¥'=59. 32 +286. 56X, 0.7765* *
) 10 Y =185. 08 —523. 06X, 0.6623**
K 20 Y=232.03 -1491. 61X, 0.5555*
30 ~50 Y'=52.34 -0.99X, 0.3225*
NO; 5~20 Y =930. 01 —732. 47X, 0.776 5" *
5 Y =48.94 +128. 09X, 0.6170*
S03%-
50 Y =123.24 -308. 16X, 0.5858"*

Y RN B T A I (mg/kg) 5 X, A RS KR (em’/em® )
X, W EHEREE(C) , T,

F4 FEEEEELTER S EFRKRE S
ST (n=24)
Tab.4 Coupling effects of water and thermal on

different time of greenhouse soil salt ions

o At . .
EF A I H 7 R r

20 Y= -3779.68 -529.46X, +244.417X, 0.7732* *

Ca” 25 Y= —1861.04 —805. 94X, +145.72X, 0.6782" *
5 Y= —1370.25 +58. 13X, 0.4870*

. 15 Y = -895.86 +46. 54X, 0.6441" "
K 20 Y =274.09 -236. 60X, 0.4754*
25 Y =139.09 -277. 47X, 0.5366"

15 ~20 Y =492. 15 - 669. 84X, 0.5313"*
NOT s Y= —3491.20 +240. 74X, 0.498 6 *
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