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WBEE NG 3 pH i, 9 8.07. 1E 0~45cm 12, FAbFE IS i B RIK, CK M Eh% i m, N 68.68%,
T3-45 Jli #h %5 T T3-25. T3-25 [¥°F35) Nat & & FEIER K, N 74.76%. TEHL T KRR 65 cm MZER &M, 0~45cm
+JE, T3-0 F1T3-45 EKFREZEEST CKe. &K 45 K5, SEZL)Z L0 Nat B s 5 RER, T3-45 11
SRR Nat & B IR RAT, 43308 3.49%F1 14.06%, CK WK, 4350 54.21%H1 150.19%, %43 pH 5 7K K i
BETE, HECK M 0.71%~3.57%. LA R4 REW, FEFHEH+45 cm AV ITUR WG )Z D R BOS A, ZEDRA 7K 53
ZOR RIS, FOMRE R S5 ek . MR BOR M i . AW UKD T3-25 AbFEY T3-45 AbBE M RURHRE, 73K
B RT3 B AS 0 S B S P AR, 7 A T L DX Y T Bt b AT S R RS FE 7 25+ 25 om AR AW T R B2 AR A R e
KRR RFTEIRE: AEMIPURRRE. . BEER. KEIEE
HFESES: S157.1 SCRKFRERD: A

Effects of Straw Mulching and Biochar Interlayer on the Water and Salt Movement in
Newly Reclaimed Cultivated Land in Coastal Areas

LE Lige', CHENG Jieyu', HUANG Zhonghui', LU Yihao!, XIE Wenping?, LIN Jinshi!, JJANG Fangshi',
HUANG Yanhe!, ZHANG Yue!'

K E SRR B (2022YFD190010301)%% B Supported by the National Key Research and Development Program
of China(N0.2022YFD190010301)
T S@ifE# Corresponding author, E-mail: zhangyue@fafu.edu.cn
EZ RN RIS (1999-), &, J FHEEMAN, miHiFad, FENFLIERMSBEEMR. E-
mail:2907024658@qq.com
WA HE: 2025-05-21; WEMESA HIH: 2026-01-24; MZE K HI (www.cnkinet):

http://pedologica.issas.ac.cn



+ B
Acta Pedologica Sinica

(1. College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Institute of Soil Science,
Chinese Academy of Sciences, ~Nanjing 211135,  China)

Abstract: [Objective] The key to achieving sustainable utilization of newly reclaimed cultivated land in coastal areas is to
control the upward accumulation of soil salinization. In this context, mulching and subsoil interlayer placement are widely
adopted measures to mitigate salt accumulation in the surface soil. However, the combined effect of straw mulching with a
biochar interlayer on soil water and salt transport in the southeastern coastal regions remains unexplored. [ Method] This study
considered a newly reclaimed cultivated land in the coastal areas of Fujian Province as the research object, and explored the
impacts of biochar salt-barrier layer (with burial depths of 25 cm and 45 cm) combined with straw mulching on the distribution
of water and salt during the water infiltration and evaporation processes of saline soils. [Result] The results demonstrated that
the incorporation of a biochar interlayer significantly decelerated the wetting front advancement during the leaching process.
Among all treatments, T3-25 (straw mulching combined with a biochar interlayer at 25 cm depth) exhibited the most
pronounced effect, reducing the migration distance by 4.07% compared to the control (CK) after 73 hours of infiltration. As
the leaching time prolonged, the salt content of the leachate in all treatments gradually decreased. On the first day of leaching,
the T3-45 treatment (surface straw mulching + 45 cm biochar interlayer) had the highest leachate salt content, reaching 16.24
gL' In terms of total desalination amount, CK outperformed all interlayer treatments due to the absence of interlayer
obstruction; it also had the highest pH value (8.07) after leaching. In the 0~45 cm soil layer, a significant reduction in soil salt
content was observed across all treatments. The control (CK) treatment exhibited the highest desalination rate at 68.68%, while
the T3-45 treatment demonstrated a superior desalination effect compared to T3-25. Regarding specific ions, the T3-25
treatment showed the most pronounced decrease in Na' content, with an average reduction of 74.76%. Also, under the
evaporation condition with a groundwater table depth of 65 cm, the soil water content in the 0~45 cm layer was significantly
higher in both T3-0(straw mulching only) and T3-45 treatments than in CK. Following 45 days of evaporation, a notable
increase in both total salt and Na* content was detected in the 0~45 cm soil layer for all treatments. Additionally, the T3-45
treatment displayed the lowest increments in the salt accumulation rate and Na* content, at 3.49% and 14.06% respectively,
relative to pre-evaporation levels. In contrast, the CK treatment exhibited the most severe salt accumulation, with corresponding
increases of 54.21% and 150.19%. By the end of the evaporation stage, the soil pH in all treatments had increased significantly
compared to both pre-evaporation values and the CK, with the relative increase over CK ranging from 0.71% to 3.57%.

[ Conclusion] Based on the experimental results, the combined application of straw mulching with a biochar interlayer at 45
cm depth proved most effective. It not only reduces water evaporation but also achieves the best performance in promoting
desalination and inhibiting the salinization of coastal saline soil. This study found that the effects of the T3-25 treatment and
the T3-45 treatment are similar. In practical applications where upfront cost-effectiveness is a consideration, the improvement
measure of straw mulching with a biochar interlayer buried at a 25 cm depth can be considered for newly reclaimed coastal
farmlands in the southeast region.
Key words: Straw mulching; Biochar Interlayer; Desalination rate; Salt accumulation rate; Water-salt dynamics
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the People's Republic of China, with the map verification number GS(2024)0650. No modifications have been made to the
base map.
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Fig. 1 Location map of the study area
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Table 1 Basic physical and chemical properties of the soil used in the experiment

T4 HLIkZH & Mechanical composition/ (mm,%) o Y15 N GHhE
pH
Soil >0.002 0.002~0.05 0.05~2 Soil texture Bulk density/ (g-em™) Salt content/ (g-kg')
PG 15.84 60.33 23.83 Byt 1.43 7.06 1.15

(DCoastal cultivated land, (2)Silty loam
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JZo JREVEHE —EARY Lem IFH, SERRIPRIECE, 12 HAE T U5E /N FARREE I,
A E WA 2 fhos.
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K2 sl Eon s
Fig. 2 Schematic diagram of the in-lab experiment
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HAERNE. IR BT TR IR A B PVC E1E XTI BT, %8 0.5,
1. 2h “SE%EE” KN REC RIS G, WM, e
BN, WSS A DRI IR AT R DU KRR 5, DISE F3 A pH WRESS RS SRR EE A4,
WAL E 700 BE 3R 10 emy 20 cm. 40 cm &b, FRXIUFEALEAERST, A TIE LSRR, 1T
#. pH. BB F&&.

TAEH T KA RIS IR AR RAE PSR AR b, IR 25°C, AHXHREEY 58% A1t
T R EACE TR R R AR RR A RUK T, BUK RS 30y 57.38 mS-em!, B T KL, b
TKHBORE N LET 65 cm. RIITIR/E, FIFHEKH, I ARK K, BE LA AGHMET
I S7EEORE, BOREIR P 5 ke i A — B xR — 7 B A BURE FLES R, R RIURE AL A
HTI5E R3S /KE, B3, pH M Na' & &,

=2 A
Table 2 Designing of the experiment

Ak 3 RIEFATHE R A I R SR VTR P
Treatment  Surface straw mulching thickness/cm  The burial depth of biochar/cm

T3-25 3 25 cm N 5 cm &

T3-45 3 45 cm NHLEE 5 cm &
T3-0 3 0

T0-25 0 25 cm MK 5 em &

T0-45 0 45 cm MBS cm JE
CK 0 0

14 MERZE

K105 CHETi5; SR, pH: AKEEEEZNE, LA AVFR R RS KR, 3
SR HE: Nat R KGRk,
1.5 HELESSH

W EC HE & HEM KR A N:

1=0.8602x+0.2847

X, yRRESDEE (gL); x BRHFE (mS'em.

it 25 F (%)t A X N:

Cy-C

i 25 2R (%) = ——L x 100
Co

A, CoRARWIIE IR &8 (gkg): CFRRMIEE LIS/ (gkgh.
R 2 (%)t H AN

B )= 20

0
Kb, CoRBHIEIIER S SE (gkg?); GERRERELESR S SE (gkgh.

% H Microsoft Office Excel 2019. SPSS26.0 H1 Origin 2021 # 4T ¥s ¥ 3 /0 b LA S B8 2, R
F LSD vt Ber il e £5edhs 2 e (1 35 17K F (P<0.05)

%100
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2.1 FENEEMNEYIRREEN BRI RSP /KEEHHRE M

2.1.1 ARACESHBEEIZFE MM SR VR Ba B TR FE YR I 8] (R KR n, 18 A% 5d
RiZEEE (K 3). ELERE 0~25 cm N, BIEBERIARREE, 0~10 cm FAH R IEEE
M ZERAHE., £ 10 cm 25, SAHIEFEER N T0-25>T3-45>T3-25>T3-0>CK>T0-45,
R EREFTE S O BAR ISR E R R VR 25 em BRE G, B3R 2 RIAEE R FRAK T Wi B
BRHEE, fENIE 55 h i, T3-25. T3-0. T3-45 AFEFRHEE 2 558 41 em. 41.92 cm
44.75 cm, T3-25 RIS FE R FA T AR ERZATFRK T 52.85%; CK. T0-25. T0-45 AbFE iR
T LI B 0 ) 42.45 cm. 42.85 cm A1 44.92 cm, T0-25 AL T (35 435 RAH R T3 ARG 26 2 1 %
KT 51.88%. TEIRIEEIEAN 45 cm [BEELL N LEE, A& 73 h i, FHEEHE S KE]NAN
T0-45>T3-45>CK>T0-25>T3-0>T3-25, T0-45. T3-45 HiEHIELAE T HEN 45 cm ARG EERT
FANEIRT 14.78% 16.90%, 5 CK #Lk, T3-25 KHEEFEFERE S FFE T 4.07%.

I 8] Time/h
0 20 40 60 80 100 120 140

= (CK

o 10-25
A 1045
v

~
=]
r

E: CK. T0-25. T0-45. T3-0. T3-25. T3-45 7 AIFRa AXIR, R T 25 om A 5 om EEAEMFIR . +RT
45 cm ALIBBE S em EEAEYIFUR . KZEE 3 om BETKFEI . REES 3 om JEE TR +TERT 25 om 44015
Scm EEAED R RIEHE G 3 em JEEE KB+ LRT 45 om I Som EEAEY R, TF. Note: CK. TO-
25, T0-45. T3-0. T3-25andT3-45 stands for blank control, 5 cm-thick biochar buried at 25 cm soil layer, 5 cm-thick biochar
buried at 45 cm soil layer, 3 cm-thick straw mulched, 3 cm-thick straw mulched+5 cm-thick biochar buried at 25 c¢m soil layer
and 3 cm-thick straw mulched+5 cm-thick biochar buried at 45 cm soil layer. The same below.
3 ANIR) AR R R L N TR AR A
Fig. 3 Variation of wetting front with time for different treatments

2.1.2 ANFEIALBNS S HE PR S Eh . pH RSN AN[RI AL BRI S R Y B N ] S 2 PR
sy, HLFRIEBEIN A A IZW N (B 4a). BRI, ANRAE W R K6 2 AR B I P Sh I 5E
i B S 5 55 1 RS R A B e B K/ MY T3-45>T0-45>T0-25>T3-25>CK>T3-0, T3-
45 F1 TO-45 AbHE bk Bl & Eh 880, /0 1624 g L Al 15.62 gL, Pe#hBUREAF . WhesE 2
K, T0-45. T0-25 F1 CK [HIFEIE 5 A/ 34.49%. 28.80%F1 31.02%, Hrft, T0-45 {1 & #h&EN 10.33
gL', TO-25 & EREY 1028 gL', PIANEEIMBERCRE THIL. % 2 REIMGESTHR G, T0-25.
T3-25 1 T0-45. T3-25 AbFAMBEIR & Eh A th 2t T, BRZ A H ) & S B IR 4 K T kR 2
AbFE. REANWGEL RS ARG, TCREJE AL B OIS I TR ARG B R A K TR S B AL B, CK.
T0-25. T0-45. T3-0. T3-25 Al T3-45 AFFUMBLAAAI 25109 559 mL. 332mL. 312mL. 544 mL.
325mL A1 312 mL, PRI PEd i 8670 RN CK ki, T3-45 AEK T CK, T0-25. T0-45 Al T3-
25 AbFRART T3-45, T3-0 AbFH iR/

ANTRIALEE R BRI pH BIRE ARG R A B 0 I KRS (& 4b). 73BT 4b AL R
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91K, BAEH pH K/MEICN T3-0>CK>T3-25>T0-25>T0-45>T3-45, CK HI#: T 524 FE
pH 5, 25cm FE)Z pH % 45 cm ¥ 5. #PEEE 2 RELGE WG, T3-0 Al CK 4R pH 164 KT T3-
25, T0-25. T0-45. T3-45, AN[F4bEE pH ¥EHNE3, CK. T0-25. T0-45. T3-0. T3-25 il T3-45 4b2H
(F) pH 73 BB S — R TV 4.95% 2.09%- 4.33% 4.15%. 1.56%AF1 3.73%, CK H#iE#HE, 45 cm [
JZ pH HlEE T 25 cm. VRS H G, SANEEE pH K/MEIRN CK>T3-0>T0-45>T3-45>T0-25>

T3-25. %&b, WEAEVIFURR®Z BABHIEHPRIL R, F i RARRE pH 9/ T CK.

20 - 83
—=—CK
—o—T0-25 82
o6 —a—T0-45 5
= —v—T3-0 : I
= - T3-25 8.0 It T
g2y ——T3-45 1
] T79
S 7 —=—T0-0
= 8t 78 —0—T0-25
15 —a—T045
\Ti n . L 9—T3-0
D i —e—T3-25
: <—T3-45
1 L I} L L
6 8 10 12 2 6 8 10 12

] Time/d

H 12 Time/d

Bl 4 AR Fbkpei & SR AN pH B 1A B9 A8 1k
Fig. 4 Variation of leachate salt content and pH with time for different treatments
2.1.3 AFELEHEX EIEER R AR, ARG ER R, L3RS P ) 3o B K 2 1 R
T, T E TR (B 5. MhEear, HIBPIGSEREN 115 g ke, WkE S 58 E#H
BEA, FLBE 2R 35S Sh B YA 3 PRt/ . CKL T0-25. T0-45. T3-0. T3-25 1 T3-45 &b
FRLE 0~45 cm 12 LI 5 2h B FFHK 65.30%~68.68%. 1E 0~45 cm /2, CK AbH 5 Eh& 1)
fH5 036 g'kg!, KT T3-0 AbFHH) 0.40 g kg, [FIFEKT TO-25. T0-45. T3-25 F T3-45 4bFHf 0.38
g'kgls
NHE— D L S AR R, THE 6 FAREETE 0~15cm. 15~25cm. 25~45cm 12
iEhse (R 3). dhii)E, & EARGFMMIIAGR, BEhZBLE 60%LL F, FE-LZmeE, B
EREBBWI N . FE=ALEF, BAAER MR T ARTEREL, 2358 65.73%~70.75%- 65.71%~
69.27%. 64.44%~66.03%. CK. T0-25. T0-45. T3-0. T3-25 Fl T3-45 &LFELE 0~45 cm L2 NI
PIBER R AN 68.68%. 66.73%. 66.66%+ 65.30%. 66.88%F1 66.97%, CK AbFEMiihfm, N
68.68%, T3-45 MM EHRAMLT CK, N 66.97%, T0-25. T0-45 Al T3-25 ZLFR A 2hFALT T3-45 H.
FHZERN, T3-0 AbERRIBLER R A/, LRGBS 53R 3 vlH, ks, ARGE LIRS hERE
AR, CK ALFERIMGEh R e, T3-45 AFER BRI T CKo

% $5 & Salt content/(g-kg™")
0.33 0.36 0.39 0.42 0.45 0.48

N = =
S u o
T T T

IS
W

30

+ 2% 14 Soil depth/cm

W
wn
T

H
(=)
T

5 ANRIACEE T g T A

Fig. 5 Soil salt content on profiles for different treatments
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3 AEIAIET HIRAE A EE 2R /%

Table 3 Soil desalinization rate in soil profiles under different treatments/%

PRI
T0-0 T0-25 T0-45 T3-0 T3-25 T3-45
Depth/cm
10 70.75 69.78 69.12 65.73 69.14 68.39
20 69.27 67.09 67.21 65.71 68.58 67.42
40 66.03 63.34 63.65 64.44 62.92 65.11

2.1.4 A[FILLFXS 1458 Na*fll pH FI520 Na 2B b MEE R 12—, 8385wk sk
Iy 1A R ERE AR AR Nat & B G (K 6a). HIEHIAE Nat ik EE N 129.77 mg-kg!, Hkik)E, %
MR 0~45 cm L2 Na* & BHG A FEFRELEMFEAC, HFE 2R L1 Nat & 880146 & & iR
BN, /£ 0~15cm. 15~25cm. 25~45cm = A LJ2H, FAHEFT Nat & &9 58 26.88 mg-kg
'\ 5441 mg-kg'. 94.45 mg-kg!, BAHIMEE EREDHIEMK 79.29%- 58.07%. 27.22%, HULATHI, 1E
MBEMEH T, M2 I Nat & B N IR 3 . CKL T0-25. T0-45. T3-0. T3-25 fil T3-45 KbFHLE 0~
45 cm 2 HIEAFE) Na™ & &5 508 62.49 mg-kg!. 56.52 mg-kg'. 69.59 mg-kg!. 70.21 mg-kg'.
32.75mg kg F1 59.90 mg-kg!, WU Nat & & MK 45.90%~74.76%. o, T3-25 43 °F34 Na*®
SRR, N 74.76%.

6b 2y 0~45 cm L Z AN AL ER R IR T pHORAL, B4k FibkBe 5 pH Bk, BB, [H
—E PR L ZN, S pH ZRIARE. F—LZEAFF G 3% pH 1, 7E 0~15 cm
+ 2, T0-25. T0-45 A1 T3-0 &bH 5 CK A BEMZR; £ 15~45cm L2, ¥WERIKN T0-25. TO-
45, T3-0 fll T3-45 /¥ 5 CK H R EMZER . £ 0~45cm L2, CK. T0-25. T0-45. T3-0. T3-
25 Al T3-45 LR IEHF1 pH 43 5N 7.164 691, 6.61. 6.84. 7.01 F16.97, % RALH 5] CK
B4R 2.09%~7.68%.

Na'/(mg-kg™) pH
0 20 40 60 80 100 120 140 6.0 6.4 6.8 T2 7.6 8.0
T T T T T T ) T T T T ]
10 - 10 + b —s—CK
—e—T0-25
15+ _15F —a—TO0-45
g g
R _z —»—T3-0
00t 220} — —e—T3-25
53 b5
S s —«—T3-45
E 25F 325
o B
Kol K30t
i It
E H,
35 35+
40 40 —

6 ANFEALFET +-35 i Na*& &M pH
Fig. 6 Soil Na* content and pH on profiles for different treatments
22 FEMEBEENEYIRREEN TIER AT KEEHBRIF N
2.2.1 ANFEALFENE K E AR [F— AR LR T, CKAE 15~25 em L2 S /KE 5 HAR
+EEREE (R4 HALHHERI N 15~25cm LEGKEE 25~45em LEEREE., [F—
+EA R LT, 3N LEWRIN T3-0 A1 T3-45 A5 /K K5 CK 2Z7E3#, /2055 CK BN
4.45%~5.13%. 1.13%~2.92%. 5.60%~6.71%.
AT R, (R KZE RS, 82 LIS KR R K B #, SF80~45em
AW, SHoadaEilin (B 7. B 7 A, £ 0~25em 12, &b LIRS E AR
#; fE25~45cm L2, BAE LIRSS ERAKIEENN, CK. T0-25. T0-45. T3-0. T3-25
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A1 T3-45 LEFEAT 18 S 8B40 5 0.94 kg 0.71 g'kg!'s 0.50 g'kg!'. 0.51 g-kg!. 0.45 g-kg! fil 0.43
g-kgl, BRI AL FE S35 B AR B IR IE 23 139.72%- 68.28%- 19.64%- 24.50%- 6.46%F1 6.99%.
Hrp, CK AFEM P& Shm e femy, T3-25 b3 Sh EIGIE 5%, N 6.46%.

GEA ARG AN BRI AR R (R 5) L& b, BEEEINIR, &AL H g i
K, REHRETIEREFRZRBK AL 3 MAELES, BB F LR AT 0.81%~2.74%.
1.71%~20.16%. 6.46%~139.72% G HE A . CK. T0-25. T0-45. T3-0. T3-25 1 T3-45 ALFRLE 0~45
em 2 W HPFEFREE R 50N 54.21%. 25.53% 10.09%. 9.01%- 5.54%F1 3.49%, KK/, T3-
45 AR B, CK BIRRERZ b, T3-45 AR B34 CK PEAIK 93.56%.

* 4 TRAE T HESAMN A KE

Table 4 Soil moisture content on profiles for different treatments/%

i
T0-0 T0-25 TO0-45 T3-0 T3-25 T3-45
Depth/cm
10 26.30Bb 27.51ABab 27.18ABb 27.47ABa 27.88ABab 27.65ABa
20 27.39Ab 27.04Aab 27.46Ab 27.70Aa 27.75Aab 28.19Aa
40 26.09Bb 27.47Bab 25.30Bb 27.84Ba 26.76Bab 27.55Ba

i F—EARRKE FRERTEMNERE#HP<0.05); H—LERENGFREERRAAHER Z 7B #P<0.05).
Note: Different capital letters in the same treatment represent significant difference among soil layers(P<<0.05); Different

lowercase letters in the same treatment represent significant difference between the treatments (P<<0.05).

% 8 B Salt contenti(g-kg ") 7 A B Salt contenti(g-ke™") & Sal content/(g-kg™")

92 04 06 08 10 12 02 03 04 05 06 07 08 02 03 04 05 06 07
_ a) CK b) 10-25 ) T0-45
510 10 e 10 o
2 \ "‘\
=1 \
220 20 N 20 A
2 \ \‘
130 30 30 \
% \ \ \
I \
40 . R 40 Do 40 o

50 50 50

92 03 04 05 06 07 02 03 04 05 06 07 02 03 04 05 06 07
s d) T3-0 ¢) 1325 1) 13-45
510 — 10 % 10 T
= | !
<20 - 20 L 20 )
= \ [
2 |
30 ] 30 \\ 30
I
E 40 L o 40 \- 40 -

50 50 50

—a— TR N—— RN

—a— Before evaporation—o— After evaporation

Bl 7 AFEALHE AR AT R J5 I3 EI T & £ X b
Fig. 7 Comparison of soil salt content on profiles before and after evaporation for different treatments
x5 TRIALET HIRF @R R

Table 5 Soil accumulation rate in soil profiles under different treatments/%

i
T0-0 TO0-25 TO0-45 T3-0 T3-25 T3-45
Depth/cm
10 2.74 1.86 1.43 0.81 1.32 1.16
20 20.16 6.46 9.19 1.71 8.84 2.32
40 139.72 68.28 19.64 24.50 6.46 6.99

2.2.2 AFIKCEEXT I Na* Ml pH (520 K KA, EAFRE RS, SAEHE NatE A7 7
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WRZES (K8 , mEW%, /£ 0~45cm L2, T3 Na* & ERZA KT REH M. 7£ 0~15 cm.
15~25 cm Ml 25~45 cm =2, S K Nat & &40 508 29.69 mg kgt. 73.97 mg kgt 1
169.49mg kg, B K ATE AR E I 10.45%. 35.95%F1 79.45%, BEZNiE, Nat3 &Ik
Ko fE 0~45cm + )21, CK. T0-25. T0-45. T3-0. T3-25 Al T3-45 AbFE )71 Na* &4 5 kv 156.35
mg kgl. 91.91 mg kg?l. 96.86mg kgl. 91.36 mg kgl. 41.47 mg kgl F168.33mg kg!, HHILE Natdr
BN 14.06%~150.19%., FH A CK MalEE K, T3-45 AbH8IE RN, 0HR &R fE.

A — B RF L EF, S4H pH ZRWAEE (X 6) . EFH—LEARFRLHF, 0~25cm
T E BB pH WH B £ 25~45 cm RESAAHR pH 5 CK Z 783, /73l% CK N
2.33%~6.11%, Hr T3-25 AFEIER . /£ 0~45cm LZH, CK. T0-25. T0-45. T3-0. T3-25
Al T3-45 AbFE 372 pH 437108 7.01. 7.06. 7.18. 7.26. 7.24 F1 7.18, % K A4 5IEL CK 3
0.71%~3.57%, HBEm TR,

Na7/(mg-kg™) Na'f(mg-kg™") Na'{(mg-kg™")

QL B0 16D 240 320 400 0 40 80 120 160 200 0 40 80 120 160 200
~ a) CK b) T0-25 ©) T0-45
510 \ 10 3 10}
= \

S0 20 20 —

z \ /

7o

130 \ 30 30

S

j”_i 40 4 S 40 —— — 40 —

50 50 50

Q40 80 120 160 200 0 13 26 2 52 65 Q30 60 90 120 150
_ d) T3-0 1) T3-45
510 10 10
3
220 N 20 20
2
30 30 30
=S
B0 - 40 40

50 50 50

—=— Before evaporation—— Afier cvaporation
P 8 ANIRI AL 28 A 1A 25 K S -3 ThT Na* &5 &0 b
Fig. 8 Comparison of soil Na* content on profiles before and after evaporation for different treatments
&6 TREIALETHIESIEAY pH KR
Table 6 Soil pH on profiles for different treatments

VI
TO-0 T0-25 T0-45 T3-0 T3-25 T3-45
Depth/cm
10 6.97Aa 7.0Aa 7.15Aa 7.25Aa 7.22Aa 7.19Aa
20 7.20Aa 7.16ABa 7.29Aa 7.31Aa 7.20Aa 7.08Aa
40 6.87Ac 7.03Abc 7.10Aab 7.21Aa 7.29Aa 7.27Aab

#: FAIARKE FERRAR LR Z R R EP<0.05); FATAR/NG FERRAA R AN 2 7 8% (P<0.05).
Note: Different uppercase letters in the same column indicate significant differences among different soil layers (P < 0.05); different lowercase letters in
the same row indicate significant differences among different treatments within the same soil layer. 3 o
3.1 FEMEEMEYRARREIRHEL G

AHIT T A 33 v v B AE )5 bR JE W S AR B RIS RS TR R, T3-25 AL BRI B 1 BH
R R el o I HOHANA R B LB K s sh i i — ALK, 7K w] DUl B40%E F) £ =
THNE. BINFRMN, LK NBEES)Z IR . S50 [ 5 MA0RN M 3P 455 45 PR 2R s U181,
EVBUR S BB SR, EATRURILRE 2, HAE ARG T AT IR a0E A, oode
TIERY, ARG E A BUR BE R S A SRR “ FLBRZE S A, b oK AR e A 2 R ),
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BRI IA) N RN B 22 A B IR D T FRAR 3K N, Ak, AEVIFRIEERE TR
GRS R . PNMEAR I AR, fERIRP R ERLE, BAHBZREEEEER, EKK
SrAE LR Z P RN TE], B B R ) BRI 7K A

FESRBT ke AR T, IR R A T R S IR R N AKARUOT ., ARHHE SN R, 7E 45 om b E
AT R B 2 (PR o B v T A AR B, EM SRR R B RN CK B, T3-45 IR 4B
Jiw B A BRI H R AR £ & LR G M, DL s BH B 28 # B (CEC) F 2 R 4]20-24,
REE R b LB b B S I 4), fEMRDR I AR T, AEMRSe b B R IR B T . (HR AR TR I 2 AL
SERT R KR IR, TE 45 om AL BB A FUR IR E BRI K&Ky, FEURE MBS AMEA
SE, BRE T SR AR E . AL ORI, R E M BUR S R ZE 0~10 cm L2,
BRI SR ERKE, HIRE 545 cm) SR FIK. T CK BT RIKEEMTURIRE, &
SrBEMPERRRSE N E RIRE L. TR FUR T, SR AR S B K E B IEAEOG, B
R B AR AR EE 2 . BAR T3-45 WS R m, HIRRIRIAREAR, shih, AW
R ESSHE g ERES, P SE T3-45 4F Tk & shEmH A B R MIN R . A5
MBefE, LI EIRE R IR ISR, £ 0~45em LEH, CKARER) L35 Sh 3 5
CK A BRIk B v] 51 2 8 T2, b ar Rl FITAE FRHE , 17 R 2 A 38 18] A= 0 i e W B 08 2 36
B (WINa's CD, Hin#E 7T L2 BgEpish, HhSEEEsEmZERmESE, w2 45 ecm IR
R R BN TR RS R32 FHETESEPIR ORI, B K E G, L3RR, bR
JEAE BRI J5 A RERE N ERB B, SR BE (GRALl CKO Belaldmtit (Bg)=) SA R T 7 BT
T4, CK BIMREEmT A, i B TR 2 LI 3 o B A, 1 b 2 A B R e s b, 93 3k
IHREEIERIZE o XTELARWE T T3-25 F1 T3-45 (A FREE R, 45 cm AbFEE T RO R L R 5, IRE
MBEBANA A B 2= HEFRRIRZE LT L2 IR . 25 om AR A7 RR ZE XT3 20 ke 2R 11
PO 78 S5 Ya B E R (W1 30~60 ecm )2 )5 17 45 cm AL IR RE Z X £ 20k RCR i i 7 7
VG N (W1 50~60cm 2. HLET L, IR ZREEAT R4 /INHERVE R, FIR KK 7R
[ o = O 2 o T 100 a2 ¢ S (26 0 = 2 6 /0 5 T < = s s e il ol 1 e
U, kA SBEe R AR, g8 &, VIR ERGER & B s, 5 s ikdh
SRR EA DG, AT 45 om ACRRETEM PSR R I T 25 cm AR Z PR AR .

WRBELE AT, CK AbFRACREFT 7 o5 A1 AE M) 5 b J2 AL BRI R e pH BE &, IR T CKO AR ER
Ve RA S m TR EAE, EMG RS, LIRS R VAR, RO S T, Ak
VeV 20 . SKERSECOE AR B, 148 pH PRI LS S B — 3, I pH 5 AR
W% 553 IR IEAH 6 6 28 o ANHIF 9T TG J5 45 A B 4358 Nat & B B T %, T3-25 AL F K1Y Nat & B 31K,
H pH FHYME B CK K 2.09%. FLAFFER e 45 R BoR, IINAEMRRALE T, Nat, Ca?t. Mg
B CK 23l 3.71%~39.72%, X A& H T A5 i 22 FL 45 K R K 3R T AR K 3 7 25 -7 W P 72 LB
o, BRI TSR AR, R S TP . AEVIFUR IR & PR B (CEC) s, #hiEt
bR S OREAS R Nat, AEMIBUR B S5 S (n K Ca?ty Mg?t) Rt 22 i
VERH L3R R EIRPHT) Nat B ENAR, BEMGERHEE, AIBRS T R3E Ak B Natfi & &P
27, IR B Nat K424 OH, 24 Nar#ithset, PRAK T OH- Ik, pH FE1IK.
3.2 FEHEENEYIRXREMRESESRE

AT TR I R KERA 65 em (564 T, 28 AR A R AT 78 55 A AR SR B 2 A0 38 0 T 0~
45 cm TR EIEEKE . XBMEEFRSE L R MG, i = AL SIS I TR I, R
w7 IR E LB S KSR, BEAER SR, RS ORI, X2
MR SRS UIWT 1 R RS AR, PR T RIR R B A KR, B2 KR R kg,
MR T AR B . MR T 25 em A1 45 cm AR ARG Z, HAFLBEZ, Yk 7+
RN ISR, WREE T KR
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AR IR N K R BE RN ) LR, KRG SRR B AE LR, AR R
L 65 cm M NKZER G, 1E 0~45 cm LJZH, CK MR EZE & T HAMARE, T3-45 AHE L
REAR, AR RO B AT o X A o TRE R 5 70 P01 398K 43 28 A B [RI At k) 1 398 e 3R R AR R0,
AW R B8 2 B I Yk K o 2 R T8/ B8 2 AR R oy ) Bk R . D EAREPIE T = AN AR
ORI TR I bR /K SRR 28 R N 2 R i B M KRB K08 N, 7R I R U B AR AT R T
BT K Z R AR R £ o THEEEBARE FU R I, AE 13K 20 om ALHEE 10 om B IR EZ S,
18~30 cm TEMFYEHERICNVRRERENAR >N ERE. B TRIAMEIEARIKT
TR, YRR T RIS SRR K o ) R RIS, A PR R IR B s e, i
WeBHIBERR R ZE LA N o F SRS A A R, 7EHh R AR | m 24T, 0~40 cm T 3EREFF
8 S5+ BR 2 AR 1R E AR T CK AR R T Al BT 1) R 45 A b 78 55, BRI 3 B8 4 i 45 R 35,
B R PR T2 & 3h i R SRSl R A RS AT 7 5 S AE M UR BB E M 45 G Re e U RIVE T, E—20 40
HlER R . AR KB =BG, KRG IR BT “RKIEIE” DiEe, Kot E
i BTSN sy, RAERERER. WE CEMTR M2 FLEMARHERIR X —@iE, #7
il KR, MURSK W ER 4 AT 3 0334, — IR EMBH SR A IR, S HE i SRR A e
TERK “HNZE+FHER” IR, HE— DR RERE TR E R . XA S b T3-45 5 T3-25 43T
SGER, TEVRHLTNUKALZRAE R, 45 om SR IA Y R G 20T R HER E 4 RO oV B3, X—IR
R, TERFIRIEERI N6, B IIRR Z A0 % A R T BRI = LI s o 1w Bigfg, @k
R E LIRS RE . MkERECER T KR 1.0m. 1.5m. 2m &4 TR, AR
BERET 15 em RERXHHE S DR R, BERTHEIRMREAHE . XHA LR ZE
SULE, BR 2 IS B AR R IR e, iR SRR I ROK U A VIS, A
P30 I RGO LA, DABA AN [F] DX 3 2% A4 B 2 A 3 1) e TR T

RRAERIGE, FAF IR Nat & BB AR AT, 75 25~45cm 12, T3-25 4bHE ()
Na* & EIIE RN, 3 IZAE BT 1 398/K 45 25 & A Na* [a) 3B #% (04 ROR B, R WAEM TR AL
FHIREZE L F L3 m BB, ExF R Nat B — @R E . X —45 R 5 fL R0
BT —30, BRI 5 ok RE 5 I8 ) B8 128 3 AN A FH FRAIC L3 b ) Nar i . ARJE “ 3Bk
K, EhEEAKE” MEE, $hoBAKS m IR 1S, Fik Natm L2 a8z 2, &R
Do BAbEE pH W3 T A RAT, T Nat S EI I N T R b, KRR, B
T OH-, fifi 398 5B P4 10 7 42 5 3% pH. Yuan A1 XuBSWRR 5045 L MH, FEFT7E o5 A s im ik Jek /b iR
PEVD R B RR SRR i LI pH, X2 H TR &G 2 M0 Y c = ME NS, fE IR fRe,
SRR A5 BESRIUMEY R, XL PH R ] DA IR R R I M T R AR A S R, R g
(IR PERR 73, I AT 28] 22 - 3R AR L IR F

4 ZE B

ASCIEIS = N ARG, BT TR R A A AR VTR R X AR R U K e . 28
RISHKERIZ R, FEERW: fEMGEI B, BV RS )Z BB 7oK NIBRETT, T3-
25 Wb (FEFT7E 85425 em AV URKGZ ) IS R T « T0-45 4bFE (45 cm ALY UK KR IZED
IR & sh B, T CK RS H i T RS AR R K TR 2 A0 B, (R CK kit
WAy T T0-45 AbEE; AR b Eh 2 B L BE A I BCR, & FRE A EE R pH KT
CK. #ytfa T3k B2 T, CK AWM R m; Na' G2 A AHENMEE, Hd, T3-25 4
R B AT o AR N IKIRRA 65 em (17K 7r 28 KB B, R 7E da FAE Y TR MR 238 0 1 3 Bk .
Ky KRG LR EING R E, T3-45 (038 (REFFE i5+45 om AV FUR IRZE) FIF L% A0 Nat & &

http://pedologica.issas.ac.cn



+ B
Acta Pedologica Sinica

BEMR I ERAR,  AEVIBURBREADUNEIREZ UL T R m BiERg, X Nat By — e Wb

M. LT, BT E S SAEMPURIRRS G, ARG S R 54 74T

ARTBo AR BE— DR TG 12 5 2BV BOR R JE B A 20 R BRI SRt - 38 A4 35 T fig

Lo AP FIRIREMR, R B TR S SR SRR S S S % .
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