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Abstract: [ Objective | To enhance salinity leaching efficiency and prevent soil resalinization under
brackish water irrigation. Method ] this study investigated the combined effects of straw layer applications and
water mineralization levels on soil water—salt distribution through controlled soil column experiments. Three
straw layer application rates 0 t (OSL) , 0.75 t (LSL) , and 1.50 t (HSL) per 667 m’ were established in
combination with two brackish water treatments| 3 ¢/.(LBW )and 5 ¢/LL(HBW ) |.CT nondestructive scanning
technology was employed to analyze soil pore structure characteristics. [ Result | (1) Brackish water
irrigation effectively reduced soil electrical conductivity (EC) in the 0-<80 c¢m layer to below background
levels (2.00 mS/cm) , with HBW treatments maintaining higher EC values than LBW treatments under
equivalent straw application conditions. (2) At the end of the submersible evapotranspiration test, the average
soil water content and EC of the LSL and HSL treatments were less than that of the OSL treatment in the 0-<20 cm
soil layer, and the average soil water content was greater than that of the OSL treatment in the 20—100 cm soil
layer in both the LSL and HSL treatments. (3) The total number of pores in LSL and HSC exceeded 79.68%
(LBW)and 31.89% (HBW ) , as well as 99.03%(LBW )and 101.66% (HBW ) of OSL.The variation in the number
of capillary pores was significant, with increases of 28.91% (LBW ) and 26.22% (HBW ) , 76.86% (LBW ) and
72.76% (HBW) , and 80.73% (LLBW ) and 79.40% (HBW ) for OSL, LSL, and HSL, respectively, under the
brackish water leaching treatment. (4) Compared with OSL, the straw layer enhanced soil porosity, pore
connectivity, pore structure complexity , and the capacity for soil water infiltration.[ Conclusion |In conclusion,
the application of straw layers in conjunction with brackish water irrigation significantly enhances the efficiency
of salinity leaching and mitigates the resalting of surface soil. This improvement is primarily attributed to the
capacity of straw layers to enhance the soil’ s pore structure and decrease water evaporation from deeper soil
layers. This study serves as a valuable reference for the comprehensive improvement and utilization of coastal
saline soils, addressing the scarcity of agricultural freshwater resources and promoting sustainable agricultural
development.
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Tab.1 Table of experimental factor levels

Experimental factors LhE
AT B2 (SL) UK (BW) Treatment
Straw layer Brackish water

0SL(%5 667 m>0 t) LBW (3 ¢/L) OSLLBW
0SL(0 t per 667 m*) HBW (5 ¢/L) OSLHBW
ISL(% 667 m® 0.75 1) LBW(3 g/L) LSLLBW
LSL(0.75 t per 667 m*) HBW (5 /L) LSLHBW
HSL (% 667 m* 1.50 t) LBW (3 ¢/L) HSLLBW
HSL(1.50 t per 667 m*) HBW (5 g/L) HSLHBW
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Fig.2  Effect of different treatments on the spatial distribution of soil moisture
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Fig.3 Effects of different treatments on the spatial distribution of soil salinity
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3 ORTRIZE Y A+ AL B S AL S E STH InR 2 R . SRR FTRR)Z (OSL) AR LL , RS FH I iy
667 m* 0.75 t(LSL) Al 1.50 t(HSL) 4 #2520 1 - SR Ph FLBU RS, I S & 39 1 - 348 FL B
BOMTE SALBR A, A LB B A A AR R B4R T . BRI &, 7R O RS AR JZ AL 3 i 3 g/L
(LBW)F15 o/L(HBW )2 Fift J5t f5t 94 J8£ Us /K bk % 1) 3B FL BRI ¥ W 28 22 5 s e AR TG PR AL B 800
v FLBR ST 68.88% (LBW) H170.89% (HBW ) o EASFT IR 24 B 667 m® 0.75 t IR JZ AL B, LBW Al
HBW R -3 A FE 5 PE L B EORE LB EOE A 3 BE LB EONAL IR S s = B 3 Horh , B4
FLBRECST 50 o FLBR A 76.86% (LBW ) F1 72.76% (HBW ) o FEREFFVR I R4 667 m” 1.50 t 1 b )2 4b 3
H, LBW R HBW 9 1) - e FLER B 22 57 AN 103 5 o, B8 AL A0 ol o AL IR K09 80.73% (LBW)
F179.40% (HBW ) o J7 26 730 A Y45 R W7, A5 T Bl J2 00 A [1) 2 B L B i S LB B i) J 325, T iU
K FeAZ A (SLXBW ) BYFZIA AN B2 o IX U5 AN B AT B 2= (OSL)AH LU , RS FHRRA = Al A N 10 45351
TIEFLB B RO ST BT LIRS L, pE T Bk S eI IR R R K AT

F2 AREAALEIEGRRLALRHEN RN EEZTESH
Tab.2 Effects of different treatments on the number of pores in coastal saline
soils and two—factor ANOVA results

FEFTRa)= UK A AL B AR TELBE i ALEREL FLB S
Straw Brackish Number of inactive ~ Number of capillary Number of ventilation ~ Total number of
layer water pores pores pores pores
0SC LBW 23 590+3 158" 9900+1 065° 758+85° 34 248+1 420

HBW 23 602+3 671° 8 371600 96196 33294+3 088"
LSC LBW 1225542 019" 47 3014 216" 1983+140" 61 538+1 455°
HBW 10 309+695" 31 950+5 930" 1 653+202" 43 912+3 845"
HSC LBW 10 803+3 859" 55027+7 371° 2335+207 68 164+8 087"
HBW 11318+938" 53 309+3 838" 2 514+458" 67 141+2 375
155 K F Experimental factors B3 M /KF- Significance level

SC wxk *kk Fkk ok

BW ns ns ns ns

SC*BW ns ns ns ns

AN AR IR [ AL ST 35 25 57 (P<0.05) , SEREAH ] 14 42k SR U 458 B JC i 25 22 57 (P>0.05) 5 “ " 3RIRTE P<
0.001 7K-F- ESZIRIR 35, “ns” FRAE P>0.05 7K _ERZMA %5

Different lowercase letters indicate that different treatments are significantly different (P<0.05) , while treatments with the
same letter indicate that there is no significant difference (P>0.05) ; “***” indicates that the effect is highly significant at the P<
0.001 level ,and “ns” indicates that the effect is not significant at P>0.05 level.

222  FEAT R B B AR BE AT IUIR 45 M) AR ok

T BESLBR A S ERETE — € R b 3R T N AR Y % d Pk R LR 25 4 () S 2 R B2, R AT B 2 AN
JHK IR AL B A + 25 S BN S Fias . B LS (a) AT, £ OSL Y, LBW AT HBW Ab B 1) FL B B 35 K
1.10%., A% T OSL, LSL & )2 FLBREE 43 B3 Hn T 12.95% (LBW ) F112.00% (HBW ) , HSL Ab 3 FL B )3 43 5]
i ZEHEIN T 50.85% (LBW ) 1 62.30% (HBW ) ; #H [R1 F& #1 f# )2 4% 5% T , LBW Fl HBW &b 119 1= 8 £L B B2 TG
BEZS . HE S, A OSL LK% 3 M 43 51 0.57% (LBW) #10.64% (HBW ) . #H%F 0SL,
LSL B J2 FL B % 0 40 0 TH T 13.78% (LBW ) F1 14.48% (HBW ) , HSL A H L [ 3% 8 4 43 1) o E 4R T 1T
51.14%(LBW ) f162.61% (HBW ) ; A [5) % 1 b J2 4b B, LBW I HBW A BRAG LB E 1 C &2 5. K
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5(c) Al A1, 76 OSL H, FLER 20 FE 48503 ) R 2.39 (LBW ) 11 2.23(HBW ) . A% T OSL, LSL & 2 FL B 23 T 4
oy A3 N T 0.24(LBW) #10.28 (HBW ) , HSL B )22 L B 43 JE 4 5053 53] S 25 184 Jin 1 0.42 (LBW) i1 0.58
(HBW ) ; AH [RIFE FT B 2 A0 B, LBW A B FLIR 70 T2 4E 50K F HBW Ab 3 (B B 525 5% . K S(d) AT AT,
16 OSL A, FLER 4% ] S04 5114 0.57 (LBW ) F10.49(HBW ) . A% T OSL, LSL @ /2 FL IR 4% 1) S 8. 25 0/ )
7 0.28(LBW)F10.39(HBW ) , HSL [ J2 FL R A5 1] 5 208/ T 0.30(LBW) F10.31 (HBW ) 5 AH [ F5 #1
JEALEE  LBW Ab 38 A FL R4S 1) S K F HBW Ab 3 (B JE e 322 5. &l 5(e) AT AT, 7E OSL -2 BRI
PE B3 90 R 7.19 (LBW) 1 5.22 (HBW) . AH#K T OSL &b 3, LSL [ )2 S 14 Bk FG 75 25 0 48 A 1 29.51
(LBW ) F1137.23(HBW ) , HSL b )22 - 35 I FG 5 4301 S 35 184 1 139.63 (LBW ) A1 147.74(HBW ) 5 7£ LSL
B2, LBW 5 HBW bRy A BESP- 2 RR PG 2 22 5 2% . i BT S () a] A1, 78 OSL 1 FLER - 347K 5 242893
547 1.82 pm (LBW) 1 1.72 wum (HBW) o 4% F OSL, LSL @ /2 FL B - ¥ 7K 124200 5034 i T 3.40 wm
(LBW) £ 2.74 wm (HBW) , HSL P )25 £L B ~F- ¥ 7K O 2428 43 ) S 25 34 0 1 2.87 pum (LBW) 1 6.16 pm
(HBW). iRZE S UiBH RS FFRR 238 0 T LB 327 1 LB @ M  FLIR G5 #4224 % - B LR
B KSR A Tk ; R, B T FL BRI 48 4540 52 Ze R FE S o, IR IRAC I 2 1 B AR R A, 3
S3BEZK 43 0] T sl 11 (42 0 BEL T ol S AR , AT DR 2% 6 70 7 38R 2 AR BRAR ER AR . 224y
M5 R R RS AT R 2 KT LB B | FLIRE 1 T 4550 45 1) Sk S 2 R PGB 5 AL B 240K 2
A28 0455 T M 00 2 5 AR AR ORT 25 1) S P S i ik 2, %o 457 G G B8 8 2 i A b 3, %o LAt AL B 45 40 S 850 il
A3 5 A8 HARUN SO S 4 R PGB 5 5% g 2, W AL BRZ5 A S i R 825 (& 5) .

100
[SL]:*** (a) 80 - [SLJ:**x )
L [BW]:ns LBW HBW [BW]:ns LBW HBW a
. [SLI*[BW]:ns . . B go |SLIBWEns z
e 5 i
S L #H 3
=g & 8
E g # £ 40
o
20+ b b e 20 | b b
o b b . b b
S [SL]:** (c) [SL):** (d)
[BW]:ns [BW]:*
£ 4[[SLI*[BWEns 1.0 F[SL]*[BW]:ns
£ 5 H R
& = ab a =
§ £ 3 be ¢ abc 2 E B a
& E = 2 a
s 2r B EO05F b b
= ] b
= (i
0 0.0
o [SLJ*** (e) k] [SLI:** 63}
2 200F  [BW]** a £E [BW]mns a
- z [SLI*[BW]:** N I NE;_; 10 F[SL]*[BW]mns
Q£ 150t a 4 F
==Y 8 'E
é % Q = ab 5 b
E La 100 ﬁ § sk C
o o
a0 ams w
§ sof b = c
e Wil
0 — 0
0SL | LSL | HSL 0sL | LSL | HSL
usal il
Treatment Treatment

“rn” FIRAE P<0.001 KT F SN B3, e T RTE P<0.01 7K F 52 i, 7 IR AE P<0.05 /K 1540 5%,
“ns”FRINAE P>0.05 /P L REMAS 35 3 AN [RGB 3R OR AN R b BLELAG 1 35 25 57 (P<0.05) , 7= B AH ] Ay b 3410 156 1 G ik
FH2H(P>0.05).,

“#ik” indicates that the effect is highly significant at the P<0.001 level, “**” indicates that the effect is highly significant at
the P<0.01 level, “*” indicates that the effect is not significant at the P< 0.05 level ,and “ns” indicates that the effect is not signif-
icant at P>0.05 level; Different lowercase letters indicate that different treatments are significantly different (P<0.05) , while treat-
ments with the same letter indicate that there is no significant difference (P>0.05).
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Fig.5 Parameters of soil pore structure in different treatments
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Fig.6  Principal Component Analysis(PCA )results
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Fig.7 Pearson correlation analysis results
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