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Analysis on the Difference of Soil Salinization Characteristics in
Hetao Saline-alkali Soil with Different Land Use
JING Yupeng'?, LIAN Haifei’» LI Yuejin'» LI Xiuping’ »
GAO Wa?, DI Caixia’, LI Yanfang®, KANG Wenqin®
(1.College of Grassland » Resources and Environment » Inner Mongolia Agricultural University »

Hohhot 0100115 2.Inner Mongolia Academy of Agriculture and Animal Husbandry Sciences» Hohhot 010031)
Abstract: In order to study the effect of different land use of saline-alkali soil on the soil salinization
characteristics, the field investigation, sampling and indoor analysis were conducted. The morphological
characteristics, soluble salt content, composition of salt ions, total alkalinity, pH, alkalinity and other
indicators of soil profile were studied in six soil depths under five land use, namely, forest land, agricultural
land, grassland., improved land and salt wasteland in Hetao plain. The results showed that there were
significant differences in soil structure, color, root distribution, lime reaction and alkalinization of soil in
different land use systems. The distribution of soluble salt and anion in soil profile was different due to
different land use. Among them, grassland and forest land, were “olive”, salt wasteland and improved land
were “surface accumulation”, and agricultural land was “bottom accumulation”. The distribution characteristics
of soil pH, alkalinity and total alkalinity in the profile were basically the same, showing an “S” pattern. The
salinization degree and alkalinization degree of soil decreased with the different land use of saline-alkali soil,
among which agricultural land was the most obvious. The total salinity, total pH alkalinity and ESP values
of 0—20 cm soil decreased to 0.88 g/kg, 7.83, 0.17 cmol/kg and 12.54%, respectively, indicating that
soda-saline and alkaline land was more conducive to soil desalination and dealkalization after agricultural use.
Soil total salinity, Ca**, Mg®", SO,* , total alkalinity and pH were the main factors of salinization in the

studied area. These research results could provide technical reference for clarifying the salinization process
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and the improvement of salinized soil in Hetao plain.

Keywords: Hetao saline-alkali soil; land use; soil profile; content and composition of soil soluble salt
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CO,2~ 1

HCO, ~ 0.008 1
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Mg** 0.396 " 0573 0.807°° 1
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S0,* 0.421" 0.469 " 0.940°*  0.948" " —0.204 1

K" +Na* 0.694°  0.412°  0.294 0.452°  0.399" 0.438° 1

EotiN 0.458" 0.555° " 0.925°"  0.953" " —0.113 0.990° " 0.525" " 1

pH 0.718" " 0.488" "  0.367" 0.551°* —0.115 0.509° " 0.717°*  0.560° " 1

Bl A 053477 0.461°  0.6727°  0.8497 " —0.149 0.8207 " 0.572°°  0.830°° 0.717°° 1

ST 0.641°  0.738°°  0.519"°  0.691" "  0.079 0.635° 0778  0.719"*  0.838"* 0.710" " 1

v FORMAE B (P<T0.05) 5 * * FRM MM B3 (P<<0.01).

2.3 TIEEHWAEEST
2.3.1 B EHBACI AR @A NE LA
BV o 57 N o o N W I S =i = E K S
MF 5 ATATL0—100 em -+ )2 4 3850 18 £ 4 4 A FE AR
25 SPRER i b RN R b R 43 B 2 R R
T/ 4R B, 0—10 cm 1 2 T4 4 b 54 51
i58.97,4.05 g/kg. NJEJZ 80—100 cm A 5.05,1.51
5 5 4 FH M+ 498 £6 43 B )2 R B 1 i B KL 2R
R7AL,80—100 em )2 LR R 1.34 g/kg. MM
b RO - SR 43 B )2 TR R 3G 2R IR e R S
REARR P 72 A 34 5 “ABORS ™ 780, B 7 5 i o 4 98 4 3k
BB 10—20 em )2 H KR 1.87 g/kg, M
2040 em HJREKN 1.55 g/kg; [F] i) A e 4 EE A 28
SRR AN E A 7 R A R RO
8.5%6~57.8% , Mk + HEHI 1 % + )2 b AL
AN SRR R R R AL JE 59 AR R R M R
Hby AR R b S RAECROK B T R R R,
S e o 5 b A S i A i R R G o A 4
T B B A KL R H AR 10—80 em + 2 R H i N W
. BURRE B e B R R, P 5.37
g/kg, I ARG MR b R AR 3.12 g/kg,
WO R A M AR 4 R BN T 3,00 g/kg, BER
JEER B SR b A 4 FRORI R O X AR
R A 41.92 % ~79.33 %6 s T35l 10 42 4h &2 K/ R
Ry« BB T M > B0 > b b > R b > ok T b

AN ] A 2 A1) ] 77 20 3 pHBR AR I 2 )2 (0—40
em)<<8.5 Ab, HAWF I X L2 B7E 8.5 DL b5 b5
M3 pH ok, 10,36, HiUJE o B M L AR A b A
/N,y 8.86, EhFiEHh 48 pH BE - Z IR IR A
S KGN L AE 40—60 em )2 B R, BRI R
R Hb A L R R b R bR M+ 8 pHL Rl 1 2R R

S NIV Nl o <1 D7 O [ 117 11 D25 e w5
i 32 0] 1A 40 A SRR AR 2R BN — B0, 3 57 Ml Bl 4 )23 TR R 1
Ty s B R A oA A R O SCRE )2 R
JEEBE iy R, SRR AN R A b ) O o g
Bl fhe 32 ) T A A A e A — B0, RV 4 2 TR R G n
LA SEHE 0 5 B AN PR HS R R AR b B, B ST AL A
20—40 em TJRIRER K. AR TR E B R oA oL EhO
P IBRALE R 41.84 %6, J&@ T fb 1 398 5 i R b AN 0L
MY B AR BE 23 50 R 23.97 %, 20.24 %, J@ T AL+
38 Mcsb A A FH b ST 2708 A B 433 18.17%6,13.62%
JE BB A 8 R BAS [ A R A O SO
il £ A S e A R, SR b AR AN TRl e R AR 7 R £
e T AR R T AR Y AR A e A, e R R Ak ]
a2 TR AL S AL b B RE R A b R R R AR S Ak L
A DX Sl 5 6 2o A2 5 00 ok 2 ] e A

BEARKRE A A 4 R A O 2O - pHL R
JE BB B 52 e AR Ak R BE AR — B, R R
iy AR bR X A R A P b MR L | PR b R X A AR
X B W T AR AR AR I R A T
WS R ENGAFEAR R T R RO, il 4
A% Eh o B U D 5 [ BB R R M A, At 4 F
A 1 A 7 A ) A g g LT K& A HUIE I
A8 (Ca® \SO, ) 15 + 5 b SR L pHL B 1k
JE e (CL7) /e (SO ) PIREAR .
2.3.2 B HMEBALW LR (A pH BAE &
BJE R X Z) TSR pH LAk E 2 H AT E A
AN SN PP A S A e A A L A R L R
FERRBE 2 G ) TR AR FARAE Y . BT LA B AT
5T X 4 3 @ 5 4T 3R 358 £ L P A SR X B A% S i £
SO AR 2 B CRUEE L pH VIR B 5 R AL R AR 2
B () R AR PR E— L IR AT .



360 K B AR %34
x5 AALHFAAX L EINEEFAIERSHIFME
B TIRRE Hh i i R B A H it
0—10 8.971+0.70Aa 4.054+0.13Aa 0.8940.21Aa 0.87+0.09Aa 1.324+0.12ABCab
10—20 8.5640.12Bb 3.3840.07Bb 1.87+0.14Bb 0.934+0.11Aa 1.28+0.06BChe
23/ 20—40 6.5040.10Cc 2.9240.16Cc 1.5140.09Cc 1.00£0.13ABa 1.55+0.15Ad
(g+kg H 40—60 4.4240.10Dd 2.8340.16Ccd 1.4740.08BCc 1.25+0.21BCh 1.46+0.15ABab
60—80 1.99+0.03Ee 2.8540.21Ccd 1.2740.12CDe 1.2740.12Ch 1.39+0.13ABabd
80—100 1.78+0.12Ff 2.6740.14Cd 0.9640.09ADc 1.340.17Ch 1.14+0.04Cc
0—10 10.2440.07Aa 8.9340.06Aa 8.8140.06Aa 7.7640.09Aa 8.7240.17Aa
10—20 10.2740.04Aa 9.3640.07ABb 9.0640.07Bb 8.0340.08Bb 8.9440.16ABab
20—40 10.4640.07Bbc 9.434+0.11ABb 9.1140.11BCh 8.48+0.12Cc 9.04+0.07ABb
pH 40—60 10.5640.04Bc¢ 9.7440.16Che 9.30=40.08DChe 9.1940.06Dd 9.06+0.07ABb
60—80 10.40+0.07ABc 10.01£0.09Ced 9.4240.09Dc 9.7240.17Ee 9.1740.17BCb
80—100 10.2340.09Aa 10.1340.10Cd 9.7740.10Ed 9.9940.11Ef 9.4640.09Cc
0—10 1.0340.06Aa 0.2440.02Aa 0.3640.05Aa 0.15+0Aa 0.3240.06Aa
10—20 0.9610.01Aa 0.3840.06Bb 0.38+0.01ABa 0.1940.02Bb 0.5940.04Bb
ST/ 20—40 0.7440.02Bb 0.4540.01Cc 0.4340.05BCh 0.3540.02Cc 0.7240.03Cc
(emol + kg™ 1) 40—60 0.6540.05Bb 0.6140.04Dd 0.4840.03Che 0.4540.01Dd 0.5840.05Bd
60—80 0.3240.01Cc 0.6940.02Ee 0.5340.05Cc 0.624+0.01Ee 0.4940.02BDd
80—100 0.18+0.01Cc 0.7940.02Ff 0.5340.04Cc 0.76+0.03Ef 0.434+0.07ADd
0—10 42.83+2.68Aa 22.26+4.48ABab  15.4140.90Aa 11.44+1.12Aa 11.06+1.34Aa
10—20 51.54+4.45ABb 24.32+2.65ABabc  16.75+1.70Aa 13.6541.58ABab  12.2541.95Aa
o 20—40 59.2246.47Bc¢ 30.00+3.24Ac 28.67+3.46Bb 21.08+2.70Bc 15.64+2.91Aab
ESP/% 40—60 41.26+4.68ACa 21.23+2.59ABb 18.04+1.65ACa 18.5444.76 ABbc  13.21%2.54Aab
60—80 31.1942.53CDd 18.0342.46Bb 19.334+2.63ACa 15.8742.92ABabc 12.2142.76Aa
80—100 25.03+3.52Dd 27.97+4.00Aac 23.21+1.68Cc 28.45+2.42Cd 17.37+2.44Ab
XIFGE X5 4> B ARUAE X 20 A1) 3 4 Eh Mg”" (K" +Na' . pH. LB Bk E 11 A8 & it

pH BB Ak B (] ST A A A AR AL, I 1 w]
LM pH S Ak B L A SR A 3 1 4R
BORR 5 S B G0 e (RP=0.789 D),
WEREFEIERX .y =0.0027e"% (P<C0.01), Bl +
S8 B A, p L L ROl A el AR AR A R
T, R pH A, X 2 BT S A A 55 TR 5 A
PEIK A 0 28 R A A B S, IR oK gt 28 R
& CO,*” F1 HCO, By 08 4 J& (Na, KD Mt 1- 4 )8
(Ca.Mg)., TEIEH CO,4rE F.CaCO; fl MgCO, 7
- S W R R ARG, pH AR T Na, CO;
NaHCO, 75 4 e 75 W 09 %5 i B v o 4 R v iy ok
oy Ca®" Mg ik iR £k I8 B ULTE, R B 82 & T
Na ™ (52 58 7 o 3 B A= Ol AL J5 AN 7T 306 P 4 5k, 5
A pH W3 TS, U gk A A R A E R AR
B A 52 5 LU 5 e B AR R L G AR B B R (R =
0.554) . TSRk BE 5 EOHR R B0 T X RO R L Bl
(CO,;*™ +HCO; ™) 7 1 34 I iy 3 87 & » B e R e
TEHE— R K, BIBE (CO,2 +HCO, ) By T)
e B EE ] T — A FRE A, LA LR
B (R*=0.516 8), THERME S &Hb 208 EN
R R UEMERE R (R =0.571 D, & A%
KRFIHER vy =0.6287e" % (P<C0.01),
24 TEES WUEEFBFENERS S
W4 EL . CO,Y L HCO, ,CI ,SO,” .Ca’',

AT E BG4 BT o i BRI BTBR R > 85 %0 VRRAE{H > 1
KA R F2 A A IE IR 32 A 5 45 TAE B 1 AH G
FB B 23 UEL A AR 2 M R B o 1) - R Bk e
fEH

H12€ 6 AT, H 3 A R FIRREE S R T 1,56 1.
55 2 A5 3 EFIURFIE(E S5 R 6.65,1.83 F1 1.00, T
Xof o7 (47 25 BTk %43 5 60.244 % ,16.668 % Fl 9.087 % , &
7 22 DTk 86.178% . BT 3 A F MU e T IR
11 AR B R 4 o R ARy 13.822 %,

M F B B R E LS 1 ERU RS CT 4b,
55 H A AR bR 25 g 0E ) G BRI AR 1 3RS AR AL A I
J W2 X35, 4 1) R AR T . DA 2R RO R
B.H5HE 1 EBAEUAHCHE 2. S0, .
Ca’" \Mg*" . 144r 284 R 0.322,0.278,0.229,
0.201, H B A7 % & ) 1F 28 75 [\ B SO.* L Ca*'
Mg*" N5 4Eh i B B M OC, B 1 3 o B AR
T 1A EEEF e SO, (Ca®  Mg®t 4
ANHEFER, /TLLZR G e R sh b B . 7
552 EMAH AR L HCO, BB . pH BA &
oAt A it A Y T, SO A O 159 4 R A R
0.644,0.335,0.259: % 2 EM AR T 11 AMIRER
Ty HCO, (S5 pH 3 N7 FEHT, 7T L
R M BRALERE . 55 3 ERLAr T, COLY By A
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Bom s BIEA K B RECH 0.730, 1T COT 2
- TR B — BB 0 LATRES 3 AR 2 T
Sy e F L, LR R B HCO, ~ 5 pH +4Emk ik
FRIE B T 2 A X — B AL R AE B 1. 58 3 o (U

2.5 ¢
'2‘5)2.0 - o
- | y=0.0027¢"" o
g 1.5 R*=0.789 1
2 <o
> 1.0 <o
i
b >
0 1 1 1 1 1 J
8.0 8.5 9.0 9.5 10.0 10.5 11.0
pH
9
o %
—~ 7Tt
w6 | ¥=0.0067e"°" ¢
s | R=0.4190
of
H\"H’ 4
3
A 2
1
0 1 1 1 1 1 J
8.0 8.5 9.0 9.5 10.0 105 11.0
pH
10
9 B <
8
P <
o6l o
L 5
ﬁ\ﬂ 4T y=0.1499x-1.0722
¥ 3| o R*=0.697 4
2 -
1
0 1 1 1 1 1 1 J
0 10 20 30 40 50 60 70
BALE/ %

T 11 AFEHEFH CO 1 AEFRER.
UL, ARl A5 T8 bR 5 4% 3 Al 43 8] A9 R G 1 G 35 R R, ]
Bt E Ca® Mg SO>I E . pH 1E BT
DX b Ak A 8 R BCIR B0 1) R AE T

70
60 o
50 | y=0.2643¢"*™
40 L R=0.5540 TN
30
20
10
0 \ \ . . . .

WAL BEESP/%

2.0 N o N

1.5 |

y=74541n(x)-1.2449

HE B E/ (cmol » kg")
=

05 L RN R-0.5168
<&
0 1 1 1 1 1 1 J
0 10 20 30 40 50 60 70
WAL/ %

10

8 ¢

6 L y=0.6287¢"™> °

R*=0.5711

£/ (g kg
B

1.0 1.5 2.0 2.5
B E/ (cmol « kg™)

B1 TEHELERENXR
xo6 ETRSBEFHHFTEEMESS REIER

s K] ¥~ 2 o S R TG A5 53 BB B
F4 1 F S 2 F4r 3 FHA 1 FA 2 F S 3
CO;2™ 0.401 0.088 0.824 0.095 —0.232 0.435
HCO; 0.236 0.915 —0.134 —0.196 0.644 —0.274
Cl- —0.295 —0.097 0.676 —0.102 —0.121 0.313
SO, 2~ 0.957 0.250 0.065 0.278 —0.128 —0.047
catt 0.940 0.095 0.016 0.322 —0.230 —0.042
Mg?* 0.870 0.389 0.065 0.201 0.005 —0.073
K" +Na* 0.247 0.500 0.755 —0.090 0.142 0.315
S iha 0.913 0.344 0.136 0.229 —0.058 —0.025
pH 0.380 0.633 0.473 —0.074 0.259 0.123
Bk 0.764 0.406 0.249 0.150 0.012 0.031
S 0.443 0.750 0.436 —0.086 0.335 0.076
LR IIEN 6.647 1.833 1.000
DUk E/ % 60.424 16.668 9.087
Fitmrmk A/ % 60.424 77.091 86.178
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5 34 4

3 Wik

IR BB N i = NE AR i) DG e A -8 7 N Tl e i
Hb G R S BB 1R A 07 S H 25 28 4 R A AR X £
BT PR A O ek L, T R O 1) 5 R TR
J7 ) AR AR P SR TS SR M X T AR K
FBWEMNAGEF A, £ . +
R P ARR L BRI 38 B 5 2 M DX ARl A
7R A M A 7R T B R E A

TEARR NG S T80T, £ 35 48 Bifb 41 2 30
M E 2SS, LHHE b Ca b4 R
Na' +K'" Wz e 7 SO, &4 xf e #e, Ik
Z X 5 MRS WA JE 7 B b - R A RRAE
WFFELE A — 3, 2l T P Ak XSk e Eh w4y
TEASTR] BT s J 1 o A I 5 i A DX 358 Ay ) 237 I 1) i 22
1K, - e 32 L DL I AT o0 3=, 15 & WF 5 X
BV R G EX, R AR 4 Rk R
b DR IXOR AR £ B g T & R R
B bR TR R e TR R 41,9226 ~79.33 %, Bl ik
JE R 42.71% ~67.44% , pH T [% 0.76 ~1.50 > 84,
A F TR A3 0 B A [R) At A - S TR o
AR R B L SR b oA R M - R R A B AT R R AR
fiE, JE SR AR T b R R MR JC 3 X R TR
HbIEA R 27 NS Bhsg i, i 2 X A TR R
X, B, 28 ki KL #hr BAT IR R, R B el 1 i
FE DX AT R TR 1) 6 B Ak 76 3 ) 0 AT - b P
ik U 3 1 OB AR A N BLIE S5 AR R Ay
RT3 M S 3 e s R B — B A L Bl 4, R
IG5 T A FH b PR 3z A I R A vt A 0 o R A TR
RIWLEREER L U T i v dh 2 19 5185 43 BC , A5 F)
T A B £ L U A AR R K R AT AR B L A AL
HE A HLAE Y R 48 AR I T 3 AL & L A AL
JBH Y R A3 B 3 P R A S v A B A S i T -
8 e A W B R B R RE T, 5 A Y 4 Bl BH B T
S5A AR E, NP 8 F o a H SR
HUREE 2 fiff 3o B2 b = A A5 BILIR 34 5 38X pH 28
MEE T AR T R pH R K A HLIE RE 6% 3
T IEALBR B L $2E 0 A B HOR DL R AR RS VI L G
R EE AR THE LRSS TR K. XS
THEMEE PSR ED  TTBE AR RS W X 8+
R 5 2R A 4 Ak R IR B 9 45 SR A — B 1 Ak
b 0 A M, - A9 R 43 T P A AT LAY L X ]
AE HY T b A Rk 2R o0 A 1) A v 1t 5 L el b —
gy BHEK S W 28 A R 4 2 B L X A8 R 5 b R AR
ol 7 6 R 4 0 4 RE T B S 9 T A S RN RR M

WL 7E A I FF AR 6 5 A4k b B U O AR h, 0
B b RSy iE B HRAE
4 45

(DA [A] = i A 5 X 0 g 30 b 4 B 5 4 | B
o MR A KA Mk OB A AR R 25 5, BBk
TEAE LR o A B B S, WA R e FH 2 )2 1 B AR
FoE A A A ] A TR 5 M RN 2l R M bR b R
A P Hb 3850 1 2 0—40 cm DLHADRLFIRLIR 2549
FLORAREZL, HHEEER SRt 5 A R
J5 K bf .

(2) A [a] 4 o A J7 =X 4 38 350 1w £k 4 41k D
SO, \HCO; .Cl” ,Ca*" \ K" +Na" A F, H &
B A 5 3 2H B0 AT R R A B 25 S O R bR
TIEHmE S E AR RS Z, E T oA
T R o 2 SR A AR T 5 057 M R e R b 50 1 6 4 4
SRR A b ) TR A LR R R A

(AT LA 7 X e b5 pH Ak 5
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UMK ML - 198 R 43 B - )23 % 3 e R Ry e 1 i R
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R TE b >0 R M > 0 M > AR > o R, g
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O3 T o AR Y AN TR AR R b AR T R 5 M L X X IX R
ER O M A Bl R L S R L 2 it S DA B ARl e B R
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