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T HE L5 SR mH T R A E AR 7R JE HE Mg AT, 1%
S T Bk B s X R RV S KA
(38°59'N, 106°45'E), i#4k#) 1095 m. Hij@ 5 )1F
JRE 1 BEE DR IACRY e LR Rl Ay KB R, A AR
HIERL, FBokEgd, ZRMmA, 258, Wx
K, AR TR KER 178 mm, fF 778K
B2 111 mm; PR 94°C, FHRMCTSER
21.3°C, FEdiErFE<R 34.3°C. 2008 SEAED A I
BRI A28 ki 1 .
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Fig. 1 Rainfall and evaporation during the growing season in 2008

IRI X HUAGT, AR, b N KK 7
30~40 cm Z[A], #horRIEW W, HRAT RS B .
KE (0~10cm) HIEEAAVERUNIE 1 s, s
high 13.1 ghkg, HLHBHETEEE Na" &1, H4
RN 28% OFialt, FED, BlErRZhE Cr M

SO BT, 3 mli Asdh & H 0 35.3% F1 27.9%. +3
J& T SO,-Cl KEJEih+, pH 2aktt, TN
H ot (RREZ) 3.7 g/kg, Bikigy 920 g/kg, WhkiZ) 76.4
g/kg)o

FEE KR Y Mk T K, A4 n R 2 Biow,
AR RER S B (TDS) 727 g/L, & T LR s
K, BB T RSN B, AR R RS
(1 30.4%, B1E5T EBIECI FISO,> BT, 403 vy
PERES RN 38.8% A1 20.2%, FMWLHTEL (SAR)
29.3 (mmol./L)".
1.2 Rt

WL T 2006 445, T94F 3 IR M)
i, ZZJH% 0.6m, = 0.8m, K 75m, ZEFE 3 m,
Hifd bR AL — 5, ATHE 3 m, FREE 1 m, HMIACHH
R SE BRI B A, B4R HAY 28 B,
2% . WEKEE 0.2 m, WSkAEE 0.6 L. 55—
UCRE K BN K R 4 {544, 2108 16 mm,
MR RERHEK 4 mm, B 8:00 B, T 18:00 B
FHE 1R, KRR 2 mm/iR, T IREA R
IR, TEAACRE NRIR AT T A0, A RERE
KL 16 mm; 55 2 FLEMACH S IAATHE VLR,
WEKESN 16 mm, UEEHEKSEE 1 FAMHE; 25 3 4F
MIRCREME I B 528 2 PR U8 (PR3 BEAE (3%
1)« BT CRE PR D JRE K Tt AR, A FH 43 3 270,
67.5. 135 kg/hm?.

1 KB (0~10cm) HIESHERETFHEAY

Table 1  Soil salt content and ion composition of surface soil (0 ~10 cm)

pH TR BT (g/ke) FHEF (g/ke)
(g/kg) COs* HCO;" SO4* cr K" Na* Ca* Mg**
8.7 13.1 - 0.32 3.66 4.62 0.04 3.67 0.28 0.47
F2 FEBRAKEFEMR
Table 2 Chemical properties of irrigation water
pH TDS T (g/L) BT (/L)
(g/L) Ccos* HCO5’ S04* cr K" Na” Ca>* Mg**
7.6 727 - 0.45 1.47 2.82 0.01 221 0.13 0.18

AW TR FH I 2 e 3 10 7325, i6F ] ) T 81
oA Bk DARRERRR AR SR AR BE,  DAR TR I
ERBOTHLAEE 0 4 D, DUMAE (2008 4F) TFR
FIFH R A FAE 1 4E40FE (1a), BART—4F (2007 45) JT
RAVHE AR 2 FEAHE (22), LA 2006 4F T & H

FIARIRE 3 AEALBE (3a). BRI FARETE 2354 2008
4 H 15 H GRS AE WITERID) F1 2008 4F 10 H
15 H C&HERT MRS AT AR D) U A A
PRI SLACFEEES 0 G SkIE R 7). 104 20, 30. 40,
50. 60. 70, 80. 100. 120. 150 cm, F*Z4%E 10 cm
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AibEY Mgr. Ca® il EDTA W§iEik: Na's K
KIGHCTETHEME o« HARG T J5775:2 WL SCHR[8]
1.4 KBS

KM Surfer7.0. SPSS16.0 1 Excel2003 #4541
AT 0T o T IR AE T 7 1) BRI PR 2 AN —F
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Fig. 2 Soil electrical conductivity in bed profiles in different planting years
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Table 3  Characters of soil electrical conductivity in bed profiles in different planting years

R ] sl HIHEC s 318 0~10 cm EC;s359{H  0~20 cm EC 538 0~10 cm 75 #h dy 0~20 cm 75 #h
(dS/m) (dS/m) (dS/m) FHITET 843 B T 2 4 FHITHT 643 5 T 2 3
4 H X 1.49 4.90 2.74 82.5% 92.3%
la 2.32 4.75 3.75 25.6% 40.5%
2a 2.09 5.21 4.03 31.1% 48.1%
3a 2.30 6.52 451 35.4% 49.0%
10 H i 1.22 2.98 1.92 61.2% 78.9%
la 2.42 2.82 2.52 14.6% 26.1%
2a 1.62 3.48 2.93 26.8% 45.1%
3a 1.69 2.96 2.47 21.9% 36.5%

T, R RREETE LI BRRL 1AL 2 4ER 3 AEAb
35875 0~ 10 em)=EC s IME 73 71 4.90. 4.75.
521 F16.52 dS/m, 0~ 10 em+ )2 385 54379 o 1 1
Ehr BRI 82.5%. 25.6%- 31.1% Al 35.4%; 4 Fiib
W) 0 ~ 20 cm/ZEC s M 70 2,74, 375, 4.03
M 4.51 dS/m, LIS IR SR 92.3%.
40.5%- 48.1% F149.0%. nJ UL, HTXfEARIELEE,
Tt T /KAZEAE 30 ~ 40 em, hoy TEAE TR
TR A RN ER 25 Kz 5 1M 20 emPA T /2 50 ¥ 1] B 2
L, I SRR, U 0 ~ 40 ecm )2 ER 501 7.7%:
ARG, P 1 FAE TR A, %
2 HIZEJ A 0 ~ 40 em )2 BHER AR, TRy
G T I 38, B /K SR AE HE L R P AN 1) 3R 2
TR, RELIESR & AR I mon gl B
SRFIRY 3 AFAC BRI TIP3 & sh i m T 2 R4, (AN
*3FIE 2 TR H, R msmEEs LIRS,
TEAFEAIARE 28 53 A D3k 1 358 5 6 5 I3 A7 B Mo A B 1
JITIOE: N

SEA, 3 lRlR A B AL FE A B N R RE VL IS 1

BRSO ~ 10 el 0 ~ 20 emt 22 3 Eh 0 A ER 2
FTHL R W 2 B S SRR EE AT AN R B R
Bt Bk 2 AL 38R 2 0 ~ 10 cm 1 0 ~ 20 em 1 )2
g AR 23 TR SR 0 o B0 e T A A
3 AEAREE, X BRI T R MG S PR IR L 2R 2
IR L2E, Ml 3 AR B M AL AR (1.47 m). B
m (1.23 m) K TR 2 FEa PR MIAT A2 (1.26 m).
PR (1.05m), it RPRFIm: Fy AR S5 i T Ropy
2 AFEALBE, THEZCRAR TR 2 AEAREE, IR ERSE
18, MkdAE B LS RS FIRIR PG N RG], 3 4R
R AR FR A 893 I — 23 A 4 R — 4R ZE R AR R
T 4,
2.2 FEFEER T 1EE S FHEBAEN
TBREXTBC 545 118 5 4 2 B B A DA AT nl 4,
BRFIH 3 4EALBEEC s HHCO WA, Mkt AR
WA 54 R BEEC s 5 L2 8 7 2 IR A A A ot 2%
(IR ZR, Pl RN 55 3 R4 56 R b o B %,
MK ARBIYLE 0.9 LU L, HCO3 SEC,s ik, HAH
NER A PR A BRI s (R 4).

R4 TEBBRBRIEK (ECs) SEEBFHXAY

Table 4 Correlation coefficients between soil electrical conductivity and major ions

HORE e ) AbBR HCO; Cr SO4* Mg** Ca** K* Na®
4 A la -0.618%* 0.959%* 0.810%* 0.930%* 0.888** 0.410%* 0.978**
2a -0.577%* 0.959%* 0.776%* 0.900%* 0.892%* 0.892%%* 0.927**
3a -0.262% 0.963%* 0.816%* 0.938% 0.941%* 0.939%* 0.9447%
10 /I la -0.408** 0.956%* 0.866** 0.806** 0.564%* 0.579%* 0.911%*
2a -0.349%* 0.974%* 0.885%* 0.796** 0.837%* 0.849%* 0.963%*
3a -0.275% 0.972%* 0.850%* 0.826%* 0.921%* 0.855%* 0.956**

e LR p<0.01 BFEASE; *FRR p<0.05 BEAMK.
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LI B A A A S T A R AT R
HE A B AL BE M AC AR B I HT S 28—
SHRTTIRR KT 90%. EHATH, CIL SO, Mg™s

Ca’'\ Na' #HEAIME, K EFHE 1 FEERA

WM =FERr  REATEL HCOy 7R F e doh fifl, (A&t

THRERERL G, AE LRI AR K (R 5).

%*5 TIEBSEMSETFEH

Table 5 Load factors of principal components of soil salt

Al la £ 2a LS 3a EHAY
1 Il 11 1 Il 11 I Il I11
HCO;" -0.768 0.186 0.586 -0.692 0.706 0.140 -0.326 0.945 -0.007
(-0.266) (0.798) 0.537) (-0.566) (0.801) (0.169) (-0.358) (0.929) (0.089)
Cr 0.948 0.012 0.197 0.922 0.163 -0.319 0.982 0.052 -0.111
(0.887) (0.318) (-0.284) (0.912) (0.283) (-0.214) (0.945) (-0.012) (0.265)
SO42' 0.864 -0.190 -0.051 0.871 -0.103 0.395 0.839 0.061 0.540
(0.938) (-0.047) (-0.004) (0.942) (0.031) (0.144) (0.891) 0.172) (-0.289)
Mgﬁ 0.932 -0.016 0.222 0.954 0.117 0.070 0.968 0.012 -0.053
(0.885) (-0.093) (-0.067) (0.889) (-0.014) (0.387) (0.890) 0.113) (-0.334)
Ca** 0.934 -0.082 -0.003 0.953 0.100 0.149 0.963 0.085 -0.084
(0.775) (-0.481) (0.204) 0.931) (-0.039) (0.102) (0.949) (0.070) (0.086)
K" 0.475 0.868 -0.131 0.960 0.097 0.099 0.960 0.051 -0.114
(0.767) (-0.394) (0.350) (0.936) (-0.029) (-0.042) (0.933) (0.017) (-0.006)
Na" 0.962 -0.026 0.173 0.923 0.139 -0.278 0.966 0.065 -0.108
(0.849) (0.364) (-0.300) 0.911) (0.266) (-0.267) (0.941) (0.009) 0.277)
J7 ZETTHR BN 54.89 76.01 92.04 40.29 77.05 95.13 64.14 81.11 96.36
(%) (39.14) (75.41) (90.36) (41.12) (74.77) (93.26) (42.82) (77.91) (93.30)
Ve AR 10 IR T
IR AT WIRT G, SERATFEEEE P2 R*=0.989 (D
TEARMLL, Sl dEMMAE)S CI Mg™. Ca*'. Na® %% FiKE 2 4EAEFE: ECys = 0.49%, + 0.55x; - 0.09
T AEYIKT, M SO,» s FAEYIAKT, Bl R*=0.949 (2
SO.™ 2 BT HUf « KA1 A0 B8 Ik L R ARy Tl A 3 4F 4b B . ECys = 0.63x; + 0.50x;
SO, Bl SRR A R O BE D, 1 CuMg® L Ca¥'. R*=10.974 (3)

Na' fHLG, SZHEMEAE Y G K 7318 B s i/

FICREAF FROGS 32 J o ( RE i £ RPN T Mg
Ca™"\ Na' fuf 2 /A AC AL 7 300 485 SR P B P il £ R 884 it
R, wREJR AR K CT A Na™ 8 - 35 vh BAE
Cl'v Na' iR, [R)EF pJPioi it #2 rh R K R
FRRIARTE S VRS R PR IR 2R 20 W) A 45 1 3% pH
B e B o v BAEAEG, T e A A s v R pHL B
i, LR BLH Ca™'. Mg™ s KU,

¥ RO % (ECs) 5 HIEFEII ST
[EIEE 7 W E= I AR EE AW K S oy s

TEMIACAE EWITFAR I (47):

FhHE 1 4EALH: ECy.s = 0.13X, + 2.08x, + 0.88X5

TEMACAE B IALE R (10 )

BhoMI 14 4 3 . ECus = 0.56x, + 0.45x;
R*=0.987 (4)
TR 2 4FALFE: ECp.s = 0.54%, + 0.48x; + 0.09
R*=0.994 5

FhA 3 4EALIE: ECs = 0.57x, + 0.43x; - 0.101
R*=0.977 6)

K, X, Xp, e X773 HACEHCOS ™. Cl'v SO4™
Mg®. Ca*'. K'. Na' & 8.

T A RERN AR R RIE, PP 1 AR AL ERARE
PIRFCIy Mg™ FINa" FEABER, SRR B 22 84 &
B HARAAE T L A e, IR X 2 ke
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FhHE 1 42403 Sor = 1.499EC,.5- 0.210 R*=0.943;
Sso.=1.146LnEC,.s + 0.569 R*=0.864 @),

TRAE LS R, FULHR Lghcr, SO, e P 2 4EAbBE: Scr = 1.605EC,.s - 0.707 R =
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Fig. 3 Relationships between soil electrical conductivity and chlorine
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Fig. 4 Relationships between soil electrical conductivity and sulfate
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Fig. 5 Contents and distributions of sulfate in bed profiles in different planting years

PEMUAC A B L SR, 5 A3 - 35 7E AT 28 I 43
ZRLT 1L 2RI 3AERI, T SO, SN 154, 1.32
M 1.42 g/kg, UEHAAEFRLIIRTIARE, JE 3 SO>
%)i/ﬂ‘ﬁ'ﬁE’JE%?IWKE{E}E%M&T?J(J:}['W?&Z%R%%
BUR SO,%>, T3 SO>SR, RS —E S
i, SO, BRUEZ TkUEE, SO, JFUhAHE . @%,
K2 SO i I A BEA R AE PR IS I ifg 365, Fipl 2
FEHIFERE 0~10cm M0 ~20cm + 5 SO5 & E5

WA 2.26+ 1.93 g/kg A A1 2,304 2.04 g/kg (FEARD,
FhAE 3 AEALFE 0 R 2.04. 1.74 g/kg CFEH]D A1 2.19.
1.90 ghkg CHFR), AMCTARE 2 451358, wReD M1
VIBEFP AR B I 0, MR X LIRS A, T
SO, > [FiE ks, [AIRF, T DX T AR (R 38 I/ 17+ 3%
I, R T S0,S KE,
2.4 AEMEER TIELR RN
TR BN ASARART B AR A0



540

SHRMA N K P DT R SR AN [0 3 W L B 9 R 20 7 AR AIE

637

BBk, W TR LA T 1, A
MRBO 5. — B LABHEZ (K2 0~20 cm) oA
s R o i I S B IR 1 0 KR bR
BORTRESE R R 2 s iy A R A S5 S, (H
AR SCAT) = B A PR A K i i oy -
o, UMY ERESZ, BIRZE 0~20 cm JEHEH T
HONWTIIN S, BRI SOLZ/CE, -3 th A
WEBREE (SARD 3 3l N -3940 2 28 0 | 5 Rl 15 o)
TR AR AT S A

TR 1, 2 M3 AR EMAL G, RIE 0~
20 cm+3ESO,>/Cl. I H Eh = MSAR(EY T % 6
e, A HE PR S - 3R 2 0 ~ 20 em =82S0, */CT .

%6 TIESO/CIILE. TIERHE

T3 E R MSARME 7 0.33. 6.7 g/kghl 10.8
(mmol./L)*°, J& T-SO,>-CI' B, 4Ll 1 ~ 3 4EFh
MG, T3S0 /Cr /T 1 (£ 6), THERAIER
HMIRAS B RAFEAR, 38 TS0, -Cl L. {HAERF4E
FEMLAN B R UE I R R, SO, TR T
Cl, -39S0, >/CI 44 {8 it 45 Ff b 45 B 18 om 1T 484
4394 0.44.0.47 F10.53, JCILAEEE AP EE 2 0 ~
30 cmyis P - 3 0l 3 4 0 i R R kAR 10 B D 1
B, HEs THAAAFEKTPALE, B 3 )5
SO /CI i KIEF] 0.93, LT 1, AW fess

KCT-SO,> AL, MM Ik /N ¥4 8 C 1 KR4 (497 25

[12]
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Table 6 Changes of ratio Cl to SO4%, soil salt content and SAR in soil of upper layers (0 ~ 20 cm)

P Sk SO4%/CI THESHE (gke) SAR ((mmol/L)*%)
HKCPREE (cm) la 2a 3a la 2a 3a la 2a 3a
0 0.52 0.58 0.78 4.4 5.0 4.0 8.8 5.8 6.9
10 0.43 0.68 0.93 4.0 55 5.6 10.4 6.2 7.7
20 0.50 0.87 0.76 4.7 4.8 6.1 9.4 6.5 7.9
30 0.49 0.48 0.58 8.8 7.9 8.0 133 7.5 11.7
40 0.53 0.30 0.42 10.9 12.9 13.0 10.9 14.7 18.9
50 0.60 0.29 0.45 8.6 12.6 13.8 8.4 13.7 16.8
60 0.46 0.37 0.46 10.9 10.5 13.1 10.6 12.8 17.6
70 0.33 0.35 0.42 13.4 13.4 13.3 16.7 12.4 19.0
80 0.38 0.46 0.56 6.8 9.6 6.0 11.4 9.6 13.1
100 0.31 0.44 0.40 142 7.7 5.8 212 9.1 14.0
120 0.29 0.42 0.31 10.6 9.9 9.7 19.5 9.8 152
150 0.39 0.38 0.26 5.1 9.5 10.0 12.3 11.6 16.8
FEME 0.44 0.47 0.53 8.5 9.1 9.0 12.7 10.0 13.8
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Characteristics of Soil Salinity Distribution in Saline-Sodic Soil with Shallow Water Table Under

Mulch-Drip Irrigation in Different Planting Years

DOU Chao-yin"?, KANG Yue-hu'

(1 Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and Natural Resources Research,

Chinese Academy of Sciences, Beijing

Abstract:

100101, China; 2 Graduate University of Chinese Academy of Sciences, Beijing

100049, China)

To provide the theory basis for the reasonable exploitation and sustainable utilization of saline-sodic soil by mulch-drip irrigation,

the effect of mulch-drip irrigation on soil salinity in saline-sodic soil with shallow water table was studied. The method of time-space transformation

was used to find out the characteristics of soil salinity distribution in saline-sodic soil planted for 1a, 2a and 3a, at the same time, the uncropped saline

waste land adjacent to the experimental site was taken as the control (CK). The results showed that salt was leached downwards at the first planting

year; the content and distribution of soil salt were similar at the second and third year of which soil electrical conductivity (EC.5) was less than the

first year; the correlations between EC .5 and the major ions were significant at the 0.01 level, CI" and Na" were the most significant one while HCO3”

is the negative one and decreased as the planting year increased. Principal component analysis indicated that the load of CI', Mg®*, Ca®", and Na*

increased with planting years. Regression analysis showed that CI' and SO, could be used as major variations to express soil electrical conductivity;

an apparently linear correlation was observed between CI"and EC s while a logarithmic correlation between SO4* and EC 5. Though the type of soil

did not change markedly under mulch-drip irrigation with saline water, soil within 30 cm to the drip line evolved from saline soil to heavy salt

affected soil. It can be concluded that mulch-drip irrigation changes the distribution of soil salts and improves the soil environment for root growth, so

it can be used to ameliorate and sustainably utilize the saline-sodic soil with shallow water table.
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