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Characteristics of salt ion transport during the period of low salt

area development in saline soil under drip irrigation
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Abstract: Aiming to understand the movement of water, salt and ions during the low salt area developement in salinity soil under drip
irrigation, we analyzed the distribution characteristics of soil moisture, salinity and ions and their relationship with time by a soil col-
umn drip irrigation simulation experiment. The results showed that soil total salinity and ions moved transversely first and then longitudi-
nally with drip irrigation. When drip irrigation time was 15 h (drip water 16. 2L/ barrel) , a stable elliptical ion desalination zone was
formed in 0 =30 cm depth region, and a salt collection area with a width of about 10 cm was formed at the edge of the desalination are-
a. In the whole process of movement, desalination rate at 0 —20 c¢m surface soil layer was in an order of CI~ >Na® > total salinity >
SO;™ > Mg** > HCO; > Ca’* > K" . At the same time, the functional relationship between the concentration of total salt, Cl~,
S0;~

nation area changed from sulfate — chloride type to chloride — sulfate type.

Na® and drip irrigation time was more consistent with the reciprocal model. After drip irrigation, the soil salt type in the desali-
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Table 1 Soil particle size analysis

L% B B ok
Soil type Sand Silt Clay
gt E4iN
2 ~0.02 mm 0.02 ~0.002 mm <0.002 mm
Type Name
wt WL
0.6912 0. 246 0. 0628

Sand soil Sandy loam soil

R2 TBHESRENETFEE (BfIgks )

Table 2 Soil salt and salt ion contents

SR
(ofor HCO; cl- S03~ Ca** Mg?* K* Na*
Total salt

80. 55 - 0.372 17.98 35.83 3.839 1.301 1.00 25.8
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Fig. 1  Soil simulation experimental device
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Fig.2 Field sampling diagram
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Fig. 3 Distribution characteristics of soil moisture contents in different time periods
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Fig. 4 Distribution characteristics of soil salinities in different time periods
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Fig. 5 Variation of soil salinity over time in the stratified soil at the center of the drip head
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Fig. 6 Distribution characteristics of salt ions in different time periods [
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Fig. 7 Distribution characteristics of salt ions in different time periods II
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Fig. 8 Desalination rate of total salts and ions in topsoil (0 ~20 cm) with time
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Table 3  Regressionmodel of salt concentration and drip irrigation time

. BEAY i E A 56 ZHRAGITHE
iR oo .
Model significance test Parameter estimate
Equation type
R? F dft df2 Sig. # % Constant bl b2
2 Linear equation 0.364 4.584 1 8 0. 065 37.241 - 1. 441
Total 8% Reciprocal equation 0.907 78. 408 1 8 0. 00 7. 681 60. 906
0. 194
salts K Quadratic equation 0.672 7.168 2 7 0.02 54.816 —-6.280
J8 % Exponential equation 0. 428 5.998 1 8 0.04 30. 758 -0.051
28 Linear equation 0.311 3.611 1 8 0. 094 6.924 —-0.403
8% Reciprocal equation 0.715 20. 038 1 8 0. 002 -1.168 16. 352
Cl- 0. 056
K Quadratic equation 0. 595 5.138 2 7 0. 042 12. 031 -1. 809
F5%1 Exponential equation 0. 454 6.642 1 8 0. 033 2.100 -0. 166
284} Linear equation 0.296 3.371 1 8 0. 104 17.417 -0.512
81%k Reciprocal equation 0.924 97. 868 1 8 0.00 6.260 24.215
S0%- 0. 066
IR Quadratic equation 0.528 3.918 2 7 0.072 23.425 -2.166
F5%4 Exponential equation 0.367 4. 647 1 8 0. 063 15.416 -0.033
284} Linear equation 0. 345 4.206 1 8 0.074 9.944 —-0.548
81%% Reciprocal equation 0.927 101. 765 1 8 0. 00 -1.537 24.088
Na* 0.072
K Quadratic equation 0.619 5.683 2 7 0. 034 16. 436 -2.336
F8% Exponential equation 0. 694 18. 105 1 8 0. 003 7.632 -0.161

e sig {H <0.05 FRBR BFEKT, sig (H<0.0. 1 FoRBFURRFE KT

Note: sig. <0.05 indicates a significant difference at 0. 05 level, and sig. <0. 01 indicates a significant difference at 0. 01 level.
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HHER K Sy A8 D7 AR IRATE , AT BEAKIZ B, AEWE Y 1o T ep ok 44 A5 B A o AR I P 1
%, CHERMEAL IR T R EER LR R TR TR, NI, 76 R R AL IR 2T
— A ERAIRBE BRI IR ALK o 3 —IRACEE T DO MR BT (0 K PREE, R T R FI R B 1 &2
TS

S SRR A X R BE S I TR E AU DR T A 1 T R HOKSRIZ B AR AE I 4R 1 9, AR
SRV TS S (ARt T IR PN K O ME & A A T DA i, A T R AL R R A
T, BEEHOKIEIRG RN, WA, RS b L HOKRE R RGN RS 2, s B v A
WE, AR R RS RN R R, B FOA MBI . BTG AR A, ShaMFIK S TR
A, oY TR RS, R R RS LR Y TFIATE O ~ 10 em KIBUBR T — MR TE 42
YU B AR ARG IS, B T T 3 A SR AL BB W K, FIMEKZ R, AR ALK 1y
B RF) 30 om, JELE30 em LUFIRM T 4910 em SEROSEERIK . ARG SYFSRRI0 AR 7 ALY,
{EADFFE b MR I KNG — S FE A5 AT 5 22 5%, 3 FT A 55 R P I IR Sk 9L i R SR S 5541
Koo ABFFCIEFARTEHER RUZ /N (1,08 Leh™") HOTIHERT , THARRIERIET R IE, BRI
TR RRRE (2.4 ~3.2 Loh™') SR, ARIMTE, SBORRKHUKE, SRaA275 . [
I, ABRFOIT A ST IR L, 5 RO AR T, TR TR AMERS, TR
IR D, B RABRIE .
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B H AR R IR K I R, SRR B TR KRS S AR, A5 RhER 0 B T REAK I Y
RIS . ABFFEGERE, )2 R FE TR R A K/ NIE N C17 > Na™® > by >
S0 >Mg® > HCO; >Ca®, —ERE L3RI €17, Na® | SO,”" B 71 L HEh Rk 8% shik i, #% shidi g
BRTFHAE T, X 5K SR — 2™ FEMRE 15 h (KR 16.2 L") Ja, ik
710 ~20 cm #h[i] 0 ~20 em, SO~ Cl™, Na® #J TR TRERA, BEERAH 90% L E, i
Mg®* | Ca’* | HCO; ¥R JE T IR th i TR IR A, HBEh R AL 40% , M4k, mIbER, haik
XA AT R B Foimk 1L Na® | SO,>” >Ca®" | Mg’* | HCO; .

H T B T R IAR T, Bt e H b B PRt S R AU . AR EB (£4),
VT AR [ X 3 p CL /805 &4 TRk, T CL™ /805 M E{E 3k T R AER B, M, +3Edh
SERAEIX (0 ~30 em) [ERM2ET E B BRIRER — SALP G5 S ALY — BRIRER T, 3 536 43 SCikdi
AL RIEAR LY N B TR E R AR S A — B, KERFT R, mHOE
Na “ A FREEE RO RIFD TR0 %, SRR AIZE R A K . AT Z 45 R, it SR oy Ak
AEBHEIE SR IR ILIX, IRAGIX A R S Ik R I SRt SR AN R R K A s 0% €17 L Na* J SO; ™, i X4
IR R, R RTIA AR, son TR A e A A —E i R, AR
HAr2A TR S R b3 B F s sl 8, S8 7SR EMER B 5, RIFTEWRME, IER
W REEEAMRACX A S A KR, ST Wi TAER T BT i — B skt MBHEYR R
Xt R B T —E O B T AR, AR SCHRIESE T AR R OL T, TR B
TS AR B, ATy LR FEFEAEY) e e IR AL OB B B B F I AR E, PR i S
VEYIR R0 Z ML , TRIIVEIZE T HE S 00 F B TR R AL, WABR S XM E BB, ik
TR R R A A AL T i

F4 TEEBELERS Cl/S00 HEL
Table 4 Changes of soil salinity C1”/S0O; " before or after drip irrigation

k1 YR Cl1=/S03~ (N)

Transverse distance/cm Depth/cm WILh Initial 25 h
-10 1. 08 0.02

-20 1.38 0.04

0 -30 1. 19 0.46
-40 1.28 1.78

-50 1.14 1. 40

-10 1.19 0. 05

-20 1.44 0.04

10 -30 1.31 0.47
-40 1.28 1.99

-50 1.41 1.27

-10 1.20 0.39

-20 1.03 0. 09

20 -30 1.16 1.97
—40 1. 14 1. 84

-50 1.22 1.29
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TR RSB TRz iz, SlTimst, TS, e
B (5h) SR ShIEE K TR RS SRS, MU HER R 15 h (/K 16. 2 Lol ') B, #£0 ~30 em
I NI kR e BRI B B FIRAL X, IRABIXIIGIE L T 29 10 em SERYERER X, TRz firp, RZ
0 ~20 cm + 2 MK F B ER 22 K/ NIEF R C1™ > Na® > b4y > 80,7 >Mg® >HCO; >Ca’" >K*, %2
FHEEERSY . Cl7 | SOL™ | Na™ [l B 5535 T B 1) ) R 556 28 T JINARF A5 (80 B0ORRE 7R 3k R 705 Ak 3 7 B D 14
WRMEEAL /N, TORREE BEERA, TS Eh RGN T3 573 A (i R &R — S ALY B 2 o
1Y) - miERER T
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