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Study on Leaching Effect of Different Organic Materials on Saline-alkali Soil
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Abstract: In this study. the effects of different organic materials on the salinity and dissolved organic carbon
(DOC) of leachate and the salinity, organic matter and microbial carbon and nitrogen in different depths of
soil were studied by soil column simulation test, including five different treatments: organic silicon functional
fertilizer (WQO), particle organic materials ( YP), powder organic materials (GG), 50% particle organic
materials and 50 % powder organic materials mixed respectively (YG) and no organic materials (CK). The
results showed that the addition of organic materials increased the EC value and water-soluble Ca*", Mg*"
and Na' concentration in the leachate. The contents of salt ions leached by YP treatment were the highest,
but the content of DOC in the leachate treated by WO was the lowest. Compared with CK treatment, WO
treatment significantly increased the water-soluble Ca’", Mg’" and K" contents in each depth of soil layer,
significantly reduced the pH, exchangeable Na® , exchangeable solium percentage (ESP) in each depth of soil
layer, and water-soluble Nat, sodium absorption ratio (SAR) in 0—20 cm soil layer, but there was no
significant difference in pH, EC and salinity between other organic materials and CK treatment. Leaching
moved the soil salt from the surface (0—20 cm) to the deeper layers. After leaching, EC value, water-soluble
total salt, exchangeable Na™ and ESP increased with the increase of soil depth. Compared with CK treatment,

GG and YG treatment significantly increased the content of organic matter in 0—20 cm soil layer by 23.97% and
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20.53% , respectively. These results could provide a theoretical data reference for the changes of salt and organic

matter in the process of saline-alkali soil leaching with the addition of organic materials.

Keywords: organic materials; saline-alkali soil; soil column leaching

B AR U Bl DX 2 R R 5t A P A X, R
FEEit 1.67X10° hm®, b7 B = M P 5 & + Ho 5%
PR 34.73% . I HER B+ L4 1.3 X 10° ~2.0 X
10° b B4 8 B2 38020, 4 i A R A Ak ™ R R 20 3 X
DSl A B T 4R S e . A HLYPEH L inHENE A=) A
HUIE FEFF A9 53 o | 6 3 TR 5 A SR Bl . b 1) 1
Eam BN Z MO, A HLY R i T T DL R 1
S Ak 2 R DL A 0 R AL 2 RE
LRI R P N TSR SRGIR 7R SR O E =R (o e WO ]
TARTE . A AL RE AT DL i 38 in -+ 3 A ML L ol 1A
ARG AT O AT AR 1) 35 A7, A2 F 2R 43 ik 2k
O B KRB M 5 AT AL ARk B4 i FH A TT LA e 4 e
BRI CO, 43 Fe, BEAR + W ) pH, 35 m 5t 4=
CaCO B P it m £ Ca™" & &, o H
A EA Ca L ok Ca®" B e+ 58 5 AR W B i
Na ™ BEAR A B . B AR AR 15y £ 4 Fn iR
AV EZER S Z—  FE IR e W B R &
AR, B DE R H L H M OH B F
A H, O, BRI 3 pHL o HHegh ), $ 0 38
B ARHE Na® kv, I B AIE 38 EC Y . R
TS B R A w] AR R 8 Tk K AR L 4R v
PROKFEKBE 1, AR e $h . A HLRE D REAE Ak
P& 3 4 HEPRRE 25 44 T2 B 189 0 A 38 FL B B2 i e &k 43

WRVE 38 InAE HLET 1E 1L R

A 538 3 AR IR RN R L R X
RO A A WL A Y 52 L 1R Y e G IS
TG HLRL Sy BT = DN R e ) R R R R
Bl L ERE BN HS %,
1 MRS ik
1.1 R H A
L1 X B3k S50k B ILARA EIMN T IR
A BB A R | B2 5, 1 R 2
AUt e A 1, J8 T A B R L IR S i R
(93.61+£2.28)g/ kg, -HETTHI A3 B R L AP KL (0.02~
2 mm) ., #y (W) ki (0.02~0.002 mm) F1 %k ki (<C0.002
mm) 7 &3 N 38.79%,16.49% Fl 44.72% , pH, EC
FK I B & 20 ) R (8.5540.03) 4 (361.0049.42)
pS/cem Ml (1.07 £0.03) g/kg, & @ Ca®" , Mg"" | K"
Al Na' &8558 (67.53+0.77), (14.96 £ 1.50) ,
(26.8940.81),(5.354+0.80)g/kg.
1.1.2 BXA A BRI A DL R T
WEERE (R D, APVEEDIREAL . dr 24 WO BURLIR A
MUK s YP, 32 R 2200 T TR A ) it 5
MARA IR A GG, E B AN B R A HLEE ;
50% 1 YP F1 50 %011 GG IRE 41 YG.

x1 TEAENOBNEREBLER

ik an WO YP GG YG
pH; . 5.05+0.01 7.1140.02 11.42+0 9.1440.01
ECs../(uS+cm ) — 12.2440.03 8.7540.14 12.76+0.22
4 Ca®t /(g kg D) 10.09+0.67 16.40+2.92 46.2442.37 33.2246.53
4 Mg” /(g kg D) 1.9440.42 10.8541.46 1.4840.15 4.1740.82
42 K" /(g-kg ") 253.4049.61 25.86+0.57 57.14+2.16 41.6640.89
4 Na®/(g+ kg ") 12.54+0.89 76.12+4.64 31.97£3.81 52.35+2.63
KM Ca®t /(mmol « L°Y) 2.080.06 14.4340.02 20.40+1.53 6.59+0.19
JKiEH Mg®t /(mmol « L™1) 4.3240.11 11.80+0.02 2.4040.14 1.1540.01
KiEHE KT /(mmol » L) 742.2744.83 26.660.65 69.14+3.67 84.5740.08
JK#PE Nat /(mmol « L) 21.91+0.27 379.16+0.89 53.18+2.82 237.66+1.21
SAR/(mmol « L 1)'? 12.2540.01 104.7040.33 15.764+0.48 120.87+2.18

FHLFR /(g kg D) 115.98411.88

228.77420.12

568.72+13.01

398.00£9.38

VE R AT R R L 2 b B T 1 R
1.2 KWigit

TS R ey, RS B A O B 0,104,
0.3% F1 0.5 % M9 A HLAYREXT + 1 38 73 3= i i 5
SRR T, A VLR AR R 0.3 % CR LYY
RE R/ HHEERE, I 7 500 kg/hm?) , 4 1 A B+
HERLELAL . H AR E WOE 020 cm
3 0.3% A MLEETIREIE) . YP (F£ 0—20

em T HE IR 0.3 % WY BORCR A HLED L GG (FE
0—20 cm EHEFERN 0.3 % MM ARG LY RD . YG
(€ 0—20 cm H3EFEAN 0.15 % By TORLIR A LY R
F10.15 % B AR A LY ED LA K CK ORI INE i &
BLIRD 3L 5 b B fg A Ab B 3 IR A,

SE I PVC 8BRS I B AR 15 em 90 cm, H
TEFE T N 20,40,60 cm A EHAZ N 3 cm /)



378 K PR R

o5 35 4%

FL O SR AE GRS B s /N LD s PVC B R A
LANEITT TR SR B R . e A 138 i 1 L 1 Aokt
PVC & WMIREK S, Bk B &S B =4 £ &
Wi. 75 PVC A EHME 10 em A EWE NS E)Z,
IR 2 WIEAR, Bk IS AR A

W+t 2 mm G, /e PVC 8 p 3 A -3
(20—60 cm T2, LAV ED JIRJGTE 0—20 cm 40
FAREAARFEG IR 5, 25 O OSBRI
EATHEYLY R, PVC A 1 IERTL 1.25 g/cm’,
e+ 5E M . BeK 4.5 L # & 48 ho i PVC i+
3k ) M Rl 4K (330 AL .

AR T 20204 8 H 24 HE 10 H8 H
TE T 5 AR R 2 B IR 5 RS B 2 2 B il 2 R AT, S8
IR A2 K WIE R 3 R ERAKWMGE 1R, &Rk
PR FUAR 5 24 b R K 1 B HE K 2 R e 34 14
R IEAT IRV, BRI K AR FR 2 300 mL., [ kK i 3
R R pHLEC FAT 3 M A HLER (DOC) 4351
(7.80£0.15), (276.36 £ 27.95) uS/cm M1 (10.03 £
2.56) mg/L, K¥# M Ca®" \Mg™" (K" fl Na© & 41
Sk (10,07 4+0.56), (0.86 +£0.05), (3.70 £0.21),
(5.6840.59) mmol/L, 4 W [t Ltk (SAR) K (2.17 +
0.25) (mmol/L) %,
1.3 HEMRXESNE
1.3.1 HEgf gkt HARESR DY
YK G B35 3 R B IR R LA 14 IRB IR 5
RIS AT REIR PR A, 73 0 R 4R 0—20,20—
40,40—60 cm HJEM L, LS R 2 .
SAVEREERE 1 10 Bl S 4 COKFR IR A s — 5B 4
HEAT T 40 3t 10,20,100 H AL =00,
1.3.2 #&iEife L3 eyl 2 HEBAL M T 2
S R ) HE AT s 1 pH A EC i
3 305 P A TR B T R R S 30 S A s K T R R
T (Ca*" Mg K" Fl Na" ) R RS % 8 T4
SHETEAL (ICP— OES) Ml 2 s DOC R I & 43 {3 ]
FE KU M S ER R R S D s PHE A e
(CEC) R &R FN— I M 6 BE 1 I 1 5 A8 4 M Na™
K NH, OAc—NH, OH K@ ez ; +1EA
BILJTE R FH 4% TR B 2% 1 Tk — AN Bk I 5 + 3 f
WYy A= Wy R /A (MBC/MBN) I 5 J5 15 8 -+ HERE 5y
DT EZE 24 h J5H 0.5 mol/L K, SO, & #2, R 4
B2 T AR B I E n e/ R 1Y) 22 (E R R B
RORAG B - AW R Y ik /A

B Ak FE CESP) Fl A B 1 (SAR) By A =K

n7‘-< J N+ N+
%XIOO%;SAR: a

CEC Ca2+ +Mg27
N 2

ESP=

1.4 HERITERSH

I B A Microsoft Excel 2016, SPSS 20.0
A HEAT 8343 B, ] Microsoft Excel 2016 347 &
FHAE R H Duncan #5074 (p <<0.05) #E47 & 35 M
G3HT
2 RSN
21 AEENYHEREZGTER® EC. &5,

SAR # DOC HIEh BT

2.1.1 REAMSA A M THER EC 8930 &
TAe IRIINAA HLYRL AL BB BT EC {E R T
CKALFECE 1), S AFBIEW A EC 51 54 vk
JEL 300 L LR TR ) A 34, B TR WU 3R B EC 20R1F [
(1~2 WV - I T B3 AR 92 (3~11 IRk BE) »
RGBT PR A2~14 Wikt . 5% 1 ks
oL Ja 1 RiksE WOLYP.GG.YG Fll CK 4B 435
JEW EC {5 FEIE 43 %1 79.46 % ,79.58% .83.59% ,

80.44 % A1 82.72%
18

1 2 3 4 5 6 7 8 9 10 11 12 13 14
RIS
E1 AEENYREREZETSEREC HHTE

2.1.2 REAMSALER 44T HiER %5 SAR
ST BEIRNE AR BN YP KB
JEW Ca®" \Mg*" (K™ I Na'™ 7 it 5. Hokohy WO &b
HLEHYON YG 4P, GG A BEFT CK 4 BEAH 4 (K] 2,
BEIRSE R E A 14 0, 45 AL BB IR Ca®" (Mgt (KT Al
Na " & 8B W MR I HAESE 12 Wlksk s e Tr k. 5
51 RIRGEAR L, B S 1 RO & AL BB IR Ca® L
Mg"" (K"l Na* & 2 i B8 43 51 2 87.95 %6 ~89.69%4
74.82%~81.61%,72.96 % ~84.25 % ,46.84 %6 ~55.68 % .

&3 AT AERT 11 Rk vE , CK AL 38 I8 R 1Y
SAR {8 . R A GG Ab B, YP 4b B fe i, (H 2
TESS 12 YOk Bk 5 . YP Ab B 9B 38 W 9 SAR R 3k T
i s 1 CK AbBE ) SAR 764 4b B b R 21 AR, 7
a1 R VE, £ AL B IR W SAR {H K/NIUT
WO>YP>YG>GG>CK, 55 1 ke H (SAR
{HAE 3.53~3.61(cmol/L)"?) ,SAR {HA i,
2.1.3  RE A AR &4 T EER DOC 63
AT IR 3 AT 7R A R R Y AN ) A
B2 8] (3B 98 W DOC 1Y 28 Ak 0k L B 7E I 3%



% 6

EEPARGE AN A AT HLARE AT 8 - B4 bk DR S8R BIE 5 379

HITHA 0 R B G 3 IRk ) L ARG T A&
TERA WL P, WO, YP.GG.YG 1 CK 4k

B IE W DOC 281615 [ 43 1 2~ 206.79 ~396.66 ,

249,57 ~499.46, 248.99 ~ 405.60, 256.82 ~ 448.93,
3.0

~

T 2.5
= 2.0

1.

o wn

1

Ca™" & #/(cm

1 2 3 45 6 7 8 91011 1213 14

e e e
— f— [\
(= (%] (=]

K*& £/(cmol » L™)
e
P
W

1 23 45 6 7 8 910111213 14

245.29~421.93 mg/L. £ A R 8, 78 4% A4 Ak
FE et , WO 2 BB DOC & &8 & %, B 488
JEW Y DOC {E#E /N T CK &b 3, YP 43 () DOC &
R

3.0

1 23 45 6 7 8 91011 1213 14

1 23 45 6 7 8 91011 1213 14

2 AREVNHHERAFHTSRRHNKEEEETTHNTE

SAR/(cmol * L™)"*

1 23 45 678
ek

9 10 11 12 13 14

600
—— WO

DOCE B/ (mg+ L")
g

1 23 4567 8

9 10 11 12 13 14

B3 AEANYEERSZSETEER SAR f1 DOC BEIEE

22 AEBENYHERN HERSMELREBENLER
A9 % M
2.2.1 RARAMNHHFEDEHT LE pH # EC &
A g 2L EHMEE. 5 CK A, WO
b B S AR R B £ 2 pH(p<<0.05)., HF
WREER B WO Ab3, oAb 4 0B 020 em )3
0 pH A B EMT 20-40,40—60 cm )2, X
T ECWFH. 5 CK AFAH L, WO 43 1 3% 3%
& 0—20,20—40,40—60 cm + 21 EC {8 . {8 H b
AEPRTE S, T EC {E R 1 2 TR B
W, WP H I, WO, YP.GG.YG Ml CK 4k #f
0—20 cm T2 EC {EEWI 45 (6 R i 3 31 48.28% ,
55.07%,52.85%,51.77 f1 56.80% .
2.2.2 XAEANHH®DEMHT LE L0 ER
(DA R ML RS 1K B MR 3 2 ma .

VeI RO SR AR R S L EC —FEL 5
CK Ab AR H, WO Kb 2 58 25 38 AN R B+ 2 oK
RYERER (p<C0.05) (K 4a) , K 4LFH 0—20 cm )2
(R 7K s P B R Y AR N i IR T 20—40,40—60 cm +
2. WSS B, WO YP.GG.YG 1 CK Ak 3 iy
0—20 cm 4 )2 4 K PE BB B bR AE 2 o
48.62% ,55.46 % ,53.22% ,52.13 F1 57.19% ,

5 CK ARFEAH b, WO Ab & 35 48 1 45 IR B 1 )2
KM Ca®t \Mg™" (K™ i (& 5).0—20,20—
40,4060 cm 123G 0E 53 5K 11.42%6.56.79 % Al
86.58%,32.81%,109.90% F1 142.43%.189.71%,
81.82% 1 72.73% . {H WO AL B KA PE Na ™ & it
£ 0—20 cm + )2 W EFEAL, MAE 20—40,40—60 cm
T2 RERIN, MRS R, 50 G AE A L 45 Ab B+
BOKEPE Mg®" K" & R IR R R, 73 5 46,322 ~



380 K PR R

o5 35 4%

77.86%,55.77% ~86.49% . K #& PE Na®™ 75 & B i R
4.05%~75.19% ; MK ¥ Pk Ca®" & i B W) 1A B 4 A
BT $2 v B RN 32,73 % ~147.55%,

IRk fil 45 Ak BEOR R R B 4 2 1 SAR #5900 46 {8 AH

FEA BTREAR (& 4b) . IR EESS ST, WO, YP. GG, YG FI
CK ZLFRE) 0—20 em 1 )2 SAR {8 590 44 (5 40 L . F i
9 54.93%~76.99% . HASALBE 0—20 em + )21 SAR {H
WEMET 20—40,40—60 cm T2,

x2 TEEABUMEROETL

b %Dilé{%;wmﬁ-ﬁﬁ i Tk 5 Wl LjﬁJﬁé{a
TS 0—20 cm 20—40 cm 40—60 cm ZH
WO 8.3340.07Ba 8.42740.02Da 8.370.14Ba 8.37 0.98
YP 8.5240.01Ab 8.7040.01Ca 8.7440.03Aa 8.65 1.01
pH 8.554-0.03 GG 8.5320.05Ab 8.8340.03Aa 8.7340.06Aa 8.70 1.02
YG 8.56-0.03Ab 8.7740.03Ba 8.810.02Aa 8.71 1.02
CK 8.5340.07Ac 8.6740.03Cb 8.834:0.03Aa 8.68 1.02
WO 186.70+18.90Ab  348.33416.21Aa  426.33152.58Aa  320.46 0.89
YP 162.1742.79Bc 227.00£5.35Bb 249.67+4.50Ba 212.94 0.59
EC/(pS+cm™ 1) 361.009.42 GG 170.204£5.34ABec ~ 215.67+4.64Bb 257.00£24.75Ba 214.29 0.59
YG 174.104£7.96ABb  233.33+9.03Ba 250.334:7.76Ba 219.26 0.61
CK 155.9744.97Bc 209.53+£10.37Bb  242.6742.06Ba 202.72 0.56
WO 32.8240.69Aa 34.9141.74Aa 33.8674-0.96 Aa 33.85 0.92
YP 34,401+ 1.36Aa 35.2040.49Aa 34.77+1.64Aa 34.79 0.95
CEC/(cmol * kg™") 36.6940.48 GG 35.72+1.88Aa 33.714+2.01Aa 35.00+1.51Aa 34.81 0.95
YG 34.45+1.12Aa 34.0240.83Aa 34.4740.63Aa 34.31 0.94
CK 35.4240.93Aa 35.0740.15Aa 35.304-0.68Aa 35.26 0.96
WO 0.254:0.02Bc 0.5740.03Ch 0.7140.08Ba 0.51 0.47
Sl Na® YP 0.3740.14ABb 0.9740.04ABa 1.1940.13Aa 0.84 0.78
. 1.09£0.23 GG 0.4640.02Ac¢ 0.9740.08ABb 1.2340.04Aa 0.89 0.82
(emol + ke YG 0.5240.01Ac 1.090.03Ab 1.3040.07Aa 0.97 0.89
CK 0.4440.05Ac¢ 0.880.07Bb 1.16£0.09Aa 0.83 0.76
WO 0.7740.08Bc 1.6240.12Ch 2.1140.21Ba 1.50 0.51
YP 1.08£0.43ABb 2.7640.12Ba 3.44740.47Aa 2.43 0.82
ESP/% 2.9740.65 GG 1.2840.08Ac 2.8940.26ABb 3.514:0.13Aa 2.56 0.86
YG 1.514£0.08Ac 3.194:0.08Ab 3.7840.20Aa 2.83 0.95
CK 1.3940.09Ac¢ 2.5040.20Bb 3.294:0.22Aa 2.39 0.81
WO 19.77 41.02Bb 22.8441.52Aa 23.64 £0.67Aa 22.08 0.80
YP 20.684-0.81Ba 22.30+ 1.18Aa 22.98 £1.98Aa 21.99 0.80
HOLE/ (g kg ") 27.46£2.99 GG 27.23 +0.88Aa 23.40% 2.39Aa 23.46% 0.98Aa 24.70 0.90
YG 26.4840.58Aa 21,95+ 1.45Ab 21.61 +0.51Ab 23.35 0.85
CK 21.9741.30Ba 21.50% 0.31Aa 22.18 +1.12Aa 21.88 0.80

T R B N B (E AR R 22 5 1R B AN [ K5 5 B 3 R AR [R] Ak B0 ) — IR HE )2 ) 22 53 2 35 (p<C0.05) 5 [RlAT AR /NE 5 B 3R 7R ] — 4b BEA

R R B 4 )2 ] 25 57 B8 3 (p<<0.05)

O ARFEH YR 5 CEC. a8 #e 4t Na' F
ESP W50, B2 2 00, 30 A ALY kY b 38 2H

AN [F A LY REIE 2% 15 T £ 3 A HL 5T A1 ik
AP R AR Rt 2 AT R R AR A b

5 CK AbFEAH L & R+ 2 CEC TR EHFM 2R,
R PR A 25 A B IR BE + )29 CEC A Fr F I, +
5 ESP WA 5 - HEsc et Na ™ (928 fb#a A8
., 5 CK &HAH I, WO &b B th 0—20, 20—40,
40—60 cm RJE T+ Z a8t Na ™ Fl ESP 43 5] 8. 3
FEAIK 41.96 %, 35.64% ,38.60% F1 44.39%,35.15% ,
35.88 04 MMl H A 7 Jin A LA kL B AL #E 4 CK AL 38 AH
2R AREE, K8 + 5058 Na® Al ESP
B - )23 TR B 3 i 1

PR A MR, 5 CK 4 B AH L, GG &b B
YG A AR E 020 cm R A PLE & &, 4
BT 23.97 %M 20.53% . WRPELS R )G L A AL FRAY 3
MRE LZMA N &/ KD GG>YG>
WO=>YP>CK, V- #{E 53 3 24 24.70,23.35,22.08,
21.99,21.88 g/kg.

hE 6 mIHLXFF 0—20 em + )2, 5 CK b FRAH
L. WO Fil YG 4b B fp MBC 43 B 42 % 2. 75% A
9.22% . MBN 43 %4255 7.852 % Fl 44.55 % JH 2= F A



55 6 ] F AR N WA ALY FR 0 04k e ROCR B 5T 381

BE., FAHAEANFRRE £ 2 Z E M MBC fil MBN ZETLTEENZES,

O 0—20cm 20—40 cm El 40—60cm O 0—20cm 20—40 cm El 40—60cm
1.6 8 -
~ Aa )
) 5
N o
12 b Aaffd 6t A% ABaAa AaAa ABaAa  ABaAa
oy e 1d '
2N R, — Bb[F a5 ,
~= 15 & e i e | ri FF
e | . b7 a2 E] FE |24 i e
i) e Ba hd ] 4 i P 1 i £
: 1 - 1
o08 ::% Bb 28 Ba 2 Ba g4 r o 5 % g:&: ZI&:
41 o ™ [3 & w g o % > Zl% b
<3 b £ i [ 5 & b b1 5 / 5 / ]
R # o s b @ b s o ol% %
; <] ] it ) (] I~ Def A % ¥ ol% =
#H 04 & o s b & <2 b " & 2= %
K o o g 5 ) o L o azls Zly
> & |4 ] [ ] |4 =] 4 / b / e
% 5 & b4 [ ] % <3 & 2% Ak
R d X % 2 @ 0 X % SIS SENE| ]S

WO YP GG YG CK WO YP GG YG CK
T P pe 2R AR 200 B (i BV 1 b 0 B 5 AT b D7 R TR RS B 3 R R [R) A 0 [R] — R 2% i) 22 53 W 3 (p <20.05) s N JR/NE S8
FeoR ) — A AR [ R 2 ) 25 5 3 (p<<0.05) , Rl
4 AEENYREAX TEKBEREN SAR W

0.6 0.20 b
~ Aa o (a) O 0—20cm T ®)
" i N = | e T SRR
. 03 20—40 cm . 016 F
S04 f E Aa O 0—20cm
E 50.12 - 20—40 cm
<03 O Bl 40—60cm
& oa | < 0.08
A 3 BagaBa BaBaBa BapyBa Ba BbBb
o1l 5 0.04 - 7 SLL.
: : T AT T
0 ] 0 1 1 - 1 - | 1 J
YP GG YG CK
0.16 4 4
_ © ~ @ E 0—20cm 20—40 cm
T = 40—
=012 | D T S B 40—60em
. 0—20cm ° % Ab
E 7l 20—40 cm g s ABbB?  BaBCa
L ) L [ w— o
}\E, 0.08 40—60 cm b 2 E‘% E::: ?3 ::3
M 4 & 4] o 4]
# o ] ] o b4
{};g 0.04 BaBaBa BCaBaBa DaBaBa ‘& 1 D¢ EEEE E:% EE:E E:%
= o 2 4 ]
WO YP GG YG CK WO YP GG YG CK
Bs AEENOHREAXMLtEKkAEEESTHEMm
O 0—20cm 20—40 ¢cm El 40—60 cm E 0—20cm 20—40 cm El 40—60 cm
0 8 r (a) Aa 160 r
Aa A Aa, Aa  Aspg (b)
ABaAa Ag | Aa Aa ]-é Aa Aa
0.6 / Am s ~120 =
% I K 5 %
. - EE y il .
g [- ¥ ) X F o0
8 04 |[- y :::: z = 2 80 ABaAa
o & S - > - i
& - 8 = & i
2 02 F[ K E & 2 40 o
- p.’{ y [ p"
0 [ 1 1 = I T e J 0 1 = I
WO YP GG YG CK YP CK
6 AEEHNYRHE AL E MBC #1 MBN B &1
3 W F - 44 e 0 47 36 BEL 1 Na™ 36 A - HE i i 200,

3.1 AEBEHRIEIER EC. 4 %1 DOC B A VLR S s v e (2 2 A R AR TR B, A R TR
311 RAAMSHEERE SO Az OTHRREIFHAIRAS SAE S LTRSS
oV A HLAR G AL BR A B R EC Ak e BOBISRUTER Y S Th R LI EC (R SR
Ca’™ \Mg'" Fl Na™ & ¥ A ¥, 5 Chaganti  AEAYEZAESR. FTLL EC {HREFE £553 & 2 19 TH s 1M
SR A R B, XATRER I M A LR e S A L X TR E KL BR GG AR BEAE
AR A DL E [ Ca™ ' 0 Mg™ B E B IR A HL AR B2 B8 h K & 0 & T CK Ak
Wb HA LR A AR AR T A Na© B, ATRESE T A HLYREAS B 5 A B0 B0 0 3R BRI



382 K PR R

o5 35 4%

K. FEBEW T OKEN KT S EAE. GG AHMW
P Em T YP A HEB W b ks KT &
HALF YP AR B, W BESE th T GG MBIk, b 2R 1w R
KLARFW KT, B 50 % 0, 3 e 5
i 76 A7 R4 g 3 4 7K M B 1 ) Bt 3 I T = B X
RO B BB . ZEA S, YP AR ER B R W 0 0
% HK N WO b B,

Wit o IR R R B 1S, B RV Y EC A R K ¥ T
Ca”" \Mg*" (K" fll Na* & &AW NFE, Koy L
(AL 3 1 R 4y B K A 138 AT N E HER R 10 IR R B
Wi gy, ik A BB IR D, B WRE R AT . R ]
TR B ER oy ErE T [ B IR EC (E MR 55 7 &
B TR T4, Wang 200 19 % Py B LL 360
S5 R RWT VR T R ) b R AN TR R BE 4 2 b i 3
A3 0 B VE IS TR B S R
3.1.2 R EHFMHATHER DOC 8 %h 11
DOC 2 A IS FE T HEB ALY 1
W, ALK, WO 4B B B DOC & & i
G R BRI R I MLBR & e . HAS AL FRB U8
W DOC A5 1 UMV B 3k 21 d5 KE, Ui B £ 1
WV B S B — 0 00 2 s A ML R R ok B A Uk
VRV B 3G 0, 358 0T DA W HE S A T 9 M AT B R
e, L B IE W DOC Bt T, o 38
() AN ] 7K 2 % 5 6l 7K R 22 A AILAR 3 B8 5% ) 114 AT
FEEE LR E AN IR I TP AS [R] 9 K A Ak B Y 4
FEWR I A HLBR & R Y R B e T S S T L OF HA
R b BEAEVE K S T S R AR — 5 43 B S i A BN 5
sk HE ORI 5T 2 B L R VA 0 8L R R DOC T B
TR B /N AT SRR BE AR Ny T TR A 9 K
AEWRITR s FAE X 25 DOC i B Wk FF 1 1Y
ST, A7 ML Ak 2120 09 3k i DOC 19 & i 28 4k
3 R T B AR IR Ak B L X 5 A AU SR BOR A
AT AN A G,

3.2 ARENWH N L pH. EC. 22 4H  FHL R

MEMEDER RN TG
3.2.1 REAMY S LE pH EC 4= 2 5 89 % vk

A IS, 5 H A AL B AR e, WO Kb 3B 3 AT
WE L2 pH. e A VLRI REAR pH SRR 1, A F
TorpoRn g v g, (H AR S A LY R Ak R4 rh
20—40,40—60 cm + 2 pH W IGH A F Th i, Al
el TAHILD R A R T8, B %
B A L RE At T DL I 1 4 5 b L SAR A
pH. {H TEHRBE W 57 2 BH , &% 00 0% 57 4 M I L & e
FIVR G 0 B 7] (o 0,02 55 ) ME NE 3 e RIORR T T T )
3FAE YR B+ 9 pH Hn, rTREE T
XEEHHYE AR EENEAHE &8, A8
FLYP.GG M YG Y 32 2 B 40 2 S A 1 . 8 A R —
ity 0 F P A, O HL & —Fh 89 R fig 5 L 1 & Fh

PHE T4 6 G MmR R 25, 81
R AT R IO B R AR R ) Ak
P20 5 CK AbFEAH L 13 pH JC i % 21k, X 5 £ 45
PAECU IR IE A5 AL, T AR 2 B T AR o A
(1% 65 58 R MR BB RE B9 pH D s, A ML RE YP 2 55 6
PE.GG M YG Eima ik, I HE N IRt . A
HLYEH pH RS /E IR & T Bk .

A RE AR A ALY R B b A HLAE D)
AEAE (WO) 40 33 %6 T30 B £ 10 2 B RO Be iy, B4R
EERE L ZKEME Ca?” Mg M K & &, I F k%
i 0—20 cm +2HYKIENE Na™ .SAR RIS IR EE + )2 1)
Ltk Na® F1 ESP, X AT B8 H T HLAE D) REAE 42 R
P AT AR VA PR SR o U R R R R VA s o —
5 T AR B A LT [ RE ) Ca® A1 Mg® T il (L g
Bk, HAPUEERE AL 0 AT = & M #F T R A R TR
AR B Na® o AT B AR 38 58 40 Na©™ 75 &,
B R A PR TR KA IR HLRE K
ZRE SR ARG BHE 25020 cn) I REEE
IAF 4.34%~5.78% , +1E SAR EFAE LR m AL 1
—AEESRAR, AR, 5 CK AL H , 55 R b 2
ZHOYP AFR GG AEFRA YG AL B b+ 48 SAR (A
Fr BT X 55K AR AR R s 45 SR AR . X T
FE A PR A it D 8 8 T ) o AN [) A X 56 v 8 8 1
AR A 3 , F B R KB P Na
TR N SAR BT E

b e e TR E AN e SR R K (S0 I V] i
T R IR U 2o AR R R A AR A A Y L T
TR 0 =1 S I 7 el =i o i b < R AN T
TR OREDK SRR VE T 382 1 B R 2R AR (E
IR E LM, & B W T AR5 L ik
Ve IR IZ (020 em) - B 43 Bl % 7K 43 1) £ HE IR
Fie® ., ST ORFEIRE L2 4 FhonT g vk 5
BT, B Ca’' m T RIGGAE, v B B g ok
PR 5 B i T IRV AT I T A3k T R 1 A
3.2.2 R F)H AUH AL S A AR A i R A A B R R
WMHh RS RS BN FRE LR A LR
SR R ELAH LG T R A . A AL A R 1 R i el A
B HEA AL AR, ERRCY AR R L4 R A P
BCEPLIE A=A UL A ILEHLE A IR & B D
BIREaE A A = R A L & R RS 3 pH M
KM L A B . Sastre-Conde Z5P7 W 97 45 B £ 81,
IRV R AR - 5% 53 KO JE T A WL ) — Se R e
ST LSRR | R W S S SR T AR I TR IS ) 4
T C A it FH AT ALY R R T B i i 1

A ALY R L AR T R e - A A
e B A7 R S U E G sh . Luo VS LR £
KRR oA T i) 30 25 2R 2R I A 5 S S Ak 341 St 3
M. PLFAs FUCAE Y BEVE s Wu B9 R, A bl



% 6

EEPARGE AN A AT HLARE AT 8 - B4 bk DR S8R BIE 5 383

PoRbar DL e - AR W A L 2 R R R

TEAGLES b A I ALY R A b B B0 32 v 1

MBC Fl MBN, 7] G & A ML R R 2 8, Bl T

TG B AR N B AT HLYDRE AT T80 R AR AR .

4 &iw
AHLYPEH A ] LR B IR W EC (E FUK

P Ca®" \Mg® F1 Na' & #;5 CK ARHAH L, WO &b

HE A TR+ 2K Ca?' \Mg? " B K W,

BRI 11,4200 ~189.71 04 . 1M - 4 pH. 3¢ ek Na™ Al

ESP &R, Hf AT ML R E W Ak, ZRa =,

AR A HLEE D REAC XS T~ SR T 1) 5 R RCR B 5 ik

PEAER)Z 020 em HIEE - HIRIRZEH S, 5 CK

AEPEARLE GG ALBEA YG AR PR F 2 020 em 12

A LB L 73S R 23.97 901 205304

S XK

(1] ZR0a2 REPGa2 280 28 0 = ff Wi 30 5t L AT $p 20 F)
FIXE AT K £ 7244, 2003, 17(2) :55-58.

(2] 5% 0 WKt X 3k 0 b A AL B S oK ki3 B8 5% i 1 %
[D]%R Z4&: AR AR K, 2019.

[3] Cesarano G, De Filppis F, La Storia A, et al. Organic
amendment type and application frequency affect crop
yields, soil fertility and microbiome composition[ J]. Ap-
plied Soil Ecology,2017,120:254-264.

[4] LiuML, Wang C, Liu X L, et al. Saline-alkali soil ap-
plied with vermicompost and humic acid fertilizer im-
proved macroaggregate microstructure to enhance salt
leaching and inhibit nitrogen losses[ J]. Applied Soil E-
cology+2020,156:¢103705.

[5] LiF H, Keren R. Calcareous sodic soil reclamation as
affected by corn stalk application and incubation: A la-
boratory study[J].Pedosphere,2009,19(4) :465-475.

(6] EAEG.EE LT N, 5.3 Fie B0 o i i 5 d
A MR B K AE R Y SE i [T gl BE R 5 PR B
248,2021,38(1) :20-27.

(7] INEESA: B ouk , Bl JR A AN ] B 55 A ok 28 Y] = oy WU
TR BT - 9 1 0 R RO [T ] K AR R 24 40, 2013, 27
(4):186-190.

(8] 4R FHFR AR BT #h LA r Rtk (D] L AR %%
AR R A, 2019,

(9] A HLEED B AT A B H A Lk 46 fd b e R A LT b A 4

Tk .2020(1):37-38.

Wang ST, Feng Q, Zhou Y P, et al. Dynamic changes
in water and salinity in saline-alkali soils after simula-
ted irrigation and leaching [ J]. PLoS One, 2017, 12
(11):e0187536.

1 F. - e A MO0« T B0l bk , 2010.
Chaganti V N, Crohn D M. Evaluating the relative

[10]

[11]
[12]
contribution of physiochemical and biological factors in

ameliorating a saline-sodic soil amended with composts

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

and biochar and leached with reclaimed water[ ]J].Geo-
derma,2015,259/260:45-55.

Jalali M, Ranjbar F. Effects of sodic water on soil sod-
icity and nutrient leaching in poultry and sheep manure
amended soils[ J].Geoderma,2009,153(1) :194-204.
Chaganti V N, Crohn D M, Siimunek J. Leaching and
reclamation of a biochar and compost amended saline-
sodic soil with moderate SAR reclaimed water[ ]J]. Ag-
ricultural Water Management,2015,158:255-265.

B T T B L YR %o S N BTk A B R O 2 e (D,
IR 2842l AR R ME K2, 2019.

K R R PN TV VA, - 9 VS A R AL A R O KR AE
WFSELDI LR T 5 75 8 K%, 2016.

FLLEE . I AR A LR R S AT RS A e 1 O
FLD].BEVE # o . VH AR MELH K 2, 2008.

BPRT L R AR SR S R [R]85 X o+ 4
A2 1 5T A AL 2 19 5 i [ ] ARl R S B 2 2 i
2019,38(8):1759-1767.

B ¥ WNPE ST N N N 3B S VWL S NS G N
IAG D] AL A A st poll K 4%, 2014,

Bk, TR S L R0 A6 A R 7E 4 1 o B b Y
FE5 M LT B AR 2017 (5) :1-4,25.

FAG L T E PN S5 T A R 28 ) B 1) i P %o R e
e R ASCR LT A 25241, 2019, 30(4) : 12271234,

BV A HUAE IR IC it X 5K 4 T R e b 32 LR 7 Y R
Wil 36 400 41 [T . H o Al B . 2019€6) - 15-18.

IR IR R S AL LR A R R X
AR S =y QA ) B B R I i S S s o
2017,15(2) :92-99.

Wang J, Yuan G D, Lu J, et al. Leaching of salt-af-
fected soil amended by leonardite[ J ]. Physical Geogra-
phy,2020,42(3) : 226-239.

MG L A T 9 T U U R T s B ROR B R
(D] AR JEmthill k2, 2012.

LA R A AL Rk XV R B o R CR 1 B Y
[D]L.RKFH . & ALK, 2018,

Sastre-Conde I, Carmen Lobo M, Icela Beltran-Her-

b

-

nandez R, et al. Remediation of saline soils by a two-
step process: Washing and amendment with sludge[ ] ].
Geoderma,2015,247:140-150.

Luo S S, Wang S J, Tian L, et al. Aggregate-related
changes in soil microbial communities under different
ameliorant applications in saline-sodic soils[J].Geoder-
ma,2018,329:108-117.

WuY P, Li Y F, Zheng C Y, et al. Organic amend-
ment application influence soil organism abundance in
saline alkali soil[ J ]. European Journal of Soil Biology,
2013,54:32-40.

Wu Y P, Li Y F. Zhang Y. et al. Responses of saline
soil properties and cotton growth to different organic a-

mendments[ ] ].Pedosphere,2018,28(3) :521-529.



