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Table 1 Physicochemical properties of different types of irrigation water
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Figure 1 Variation curves of wetting front infiltration distance
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Figure 2 Average infiltration depths per unit time

under different treatments
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Figure 6 Spatial distribution of soil salt ions under different treatments
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28%~35%) 7 51 R IR A Eh Ak, 5 SR BB R AR
A RE KT % 300 R W 25, T BOILAE Ak B FH 2Z BR
UK (T1) BB ORI 5 o 2 (BUR 17K CK
5 11 60.00% ) , {H I R 32 2 A G K (-0.35%) , K1
THOE T 23 0 R R 2 R B0 38 fin 4 VR A R A
AU o A SR TE K (T2) 5 #EARTHUROK (T3) A i ER
T CK o MR TE 5.95% F1 12.64% , H AT 76 #E 1%
RGP NS pE A %e B AR AR R B A AR i
HYRBCR S 1M HF U, f ik R
7K (T2) A AR B A A T 2 38 K AR b B (<0.52
g/L) , #5 U B /K B K 5 i 2 Chne b B i ), LG
ERRCR AT RE T R AR TUSOK (T3) B TAL 28 A%
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AEEREAL I K (T2) 5 20%~30% , 38 47 A A
JITYE NN, T 45 A DX SR B R 0 RN 08K K BT i
TR KA. 555 A AR08 K (T3)
Tk B 75 25 A W 1 it B A, % SR i R A 4
R N H

g G T 5 X IR K BER i USRS
SR LI, R AR R Ak K R %) B FE AT AR U X sk
PRI T o0 IX L . R IE R ALK (T2) 38 B 2k
A0 DX (AN R Ll A3 32 B X)) |, 28 X SR Ak A3
SRARXTRRAE , RN AL AR B A ATl o Ak Ak
PREEFHOK B2 IR R AL A B AR el i Rk
Ko #EALRUSRIK (T3) S A F UsioK 35 i
Freih BB (an 3 BT R 7 ) | 28 X SRk /K S 1
B, LR md A T, )3 o WA B w AR A A
A TE 7 ¥ Eh A XU R ER T A 38R I fURoK B
TR o 3 I FH AT SR 43 B 5 40 IXORA &5 A 10 T [l A
L85G BUK R A0 5 R ik 22 SOk
R ORRE B 5 v DX ek nT I S SR R AR AR K (T3)
VR, DR B3k 23 R DAL 5 $R 1A 32 g 40K DX A g
IR TE K (T2) 2 3, $ 0 0 FH LA 5 T8 R HE 2= 55 7K
SRR, AT PR A K U B R R, 28 i X 3 3
IR 5 AEVE R DA R AL SR T /K (T2) JLIE 3k &
R, Yl B — AR YR A AV A Ok B A A R .
AR e BTk R 3R 5 AR A, 3 T 52 XK
- BEURARAE , T Ay R Bl b A L 5 AR R K B U sk
FIHRAL AT T AR S
44 FESRE

AR 3 2 P ARG, B T 4 R R
FUATE HEXT ER 0+ A B FEME OKEREFS 13 pH X
RN E oA PR AR HE R T A ) HE R K U X
I ER AL S B B S AL (RA SN AR
B — A 5 S N IR AR R 4 A
() R, 255 25 TR [R) - 49 T bl A 451 5 T Ik o)
JE4E Z N RZMEAEN, i — P48 515 K HE 2%
PF T ER0 K ERZ B SRR AL, IF IR TR AR 5 Rk
SV WX - PR A T R AR A K s i), A A
STINE e LN PO E |8 W S S D S W E =R
B ek K5 AT RELL R AT R G iR A -
5 #ig

ARSC LA e AR v R R Ak o X 4 i

i 2= P AR, X AT T UK REfEIR
K REAL SRR LA K 4 FhlE B RK G Sk ER
BB SRR, FELSB IR

(1) 5% FLUSE KA EE , 4 Fh Al H LK 38 T AS TR
B B v 1 K A A8 SR R 4 VT B A A I
6] | FEAK £ 3835 10 17 Na* . SO? - Mg® " % 4 Eh 7y
S T 4 pH PR A PR A R R A ) R 4R
T+ 0.35%~13.37% , 7 £5 it ke K P 4 2 80— 52
FHWE 1. Hodh B AL S8 K AT 8 25 R 1 pH,
RS KFE IR A 5 Wi 3 53 85 13 88 J7
FOUY W, A B R HEa  A IRAE  5.95% Al
12.64%, 2 KRR R HLAERZS AT 5 HL i K B 6%
e e A0 5 3 B A B T E R 2 BB, HL & AR
i )T A2 B USRI R b, B AR AR I
T S5 LR XU

(2)Z5A WER R B 4T AR 5 X K 9% i 51
W, i A 3 7K 3 B R T DX A FBRIR K B v sl e 4
FIA , BEAGTUROK B 324 T 5 IXBU0K At B K R
TR R URARAE , AT AR B iR Eh B R B N SE L
B L R . PRI, ol ok T R XK 3E
T8 T ORI FH -5 E8 B e R AR R R S
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Effects of drip irrigation with unconventional water on
water—salt transport and desalination efficiency in
saline—alkali soils of Xinjiang

WANG Zeyu"?*® PU Shenghai" 2?3, XU Yongmei', YANG Yingying??,
LIU Xiaoli**, MA Xingwang" 23

(1. Xinjiang Academy of Agricultural Sciences, Urumqi 830091, China; 2. Key Laboratory of Agro-Environment of Northwest
Oasis, Ministry of Agriculture, Urumqi 830091, China; 3. Xinjiang Field Scientific Observation and Research Station for
Agricultural Non-Point Source Pollution in Korla, Korla 841000, China)

Abstract: [Objective] This study aims to investigate the effects of different types of
unconventional water on water-salt transport and desalination efficiency in saline-alkali soils of
Xinjiang, thereby providing technical support for the efficient utilization of water resources and
amelioration of saline-alkali land. [Methods] Taking typical moderate and severe saline-alkali soils
in Xinjiang as the research object, indoor soil column simulation experiments were conducted.
Four unconventional water treatments—brackish water (T1), magnetized channel water (T2),
magnetized brackish water (T3), and electrolyzed water (T4)—and a conventional channel water
control (CK) were established to compare and analyze the effects of different water sources on
vertical soil water-salt transport, pH, and desalination efficiency. [Results] (1) The four types of
unconventional water all increased soil infiltration rates, shortening infiltration time by 2.76%
-35.83% compared with CK. They also reduced the concentrations of harmful ions such as Cl~ and
Na*, resulting in an increase in the desalination rate by 0.35% to 13.37% relative to CK. (2) In
terms of soil pH changes, drip irrigation with T1, T3, and T4 did not significantly alter soil profile
pH, while only T2 significantly reduced pH, with an average decrease of 0.95%. (3) Overall, T1
showed the fastest infiltration but a negative change in desalination rate (-0.35%), posing a risk of
long-term salt accumulation. The desalination rates of T2 and T3 increased by 5.95% and 12.64%,
respectively, demonstrating stable performance and low cost. T4 achieved the highest desalination
rate (54.71%), but its high cost limited its large-scale application. [Conclusion] Considering
desalination performance, economic efficiency, and regional water resource characteristics, drip
irrigation with magnetized channel water and magnetized brackish water offers greater advantages
in saline-alkali land amelioration and water saving. Their synergistic application represents one of
the preferred solutions for addressing the dual challenges of agricultural water scarcity and soil
salinization in Xinjiang.

Key words: unconventional water; saline-alkali soils; water-salt transport; desalination efficiency;

Xinjiang
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