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mm P b ERBEEN 0ELR BKENEEZFEE:
EFLHERKRN20%, EE 4 56%,kE S
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100 ecmFEEUTFTLES ,HCO,- SEVEHME, &
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40 cm 3 SAR KX, & F 15 (mmol/L)*%, & kK
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HEBEK M UE , 520K Km0 , 76 1+ 48 %) i 43 A6 A X
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Na'"BRWEFEL W SAR AR, Bt L
FEH LB N FHTEM I EBRLCBRE,
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Table 2 Descriptive Statistics of main chemical

characteristics in soils

mE BNME RBRKE VHHE GHEE ERER
Items Min. Max. Mean Std. CV(%)
HCO,~  0.28 5.32 1.13 0.54  47.8
a- 0.23 8.83 1.04 0.9  95.40
02" 0.00 4.3 0.31 0.5 173.90
Mg* 0.00 0.13 0.02 0.02 8.8
Ca?* 0.00 0.13 0.04 0.2  59.83
K 0.00 0.15 0.01 0.01  180.50
Na* 0.06 3. 0.47 0.41  88.30
SAR 2.3 13891 22,13 19.27  81.07
TS .10 18.02  3.03 210  69.33
Ssp 24.10 98.23  79.65  13.45  16.88

EC, 1.13 49.06 7.7 7.18 93.17
pH 7.22 10.06 9.29 0.53 5.68

ERENEFHOTHXESI . TE—ER
BELERESELERPHECEREREFEBER
MEXEE-®, t PR E S TFAEE EER
U FRZROHELERBITEI. EEFZHEHB
HEARBHUBELRRA N EARTEEMNHEF, 50
BFPHC MHXRBERK,50.88(P<0.01),
Hkb S0 , MXAEHEHF0.813(P<0.01),5
HCO, MK R BB/, HH Na* FE 5 - #[
Z#% , WK S0, ,HCO;~ 5 Na* WHERIEB X R
BN XEWARREGR . B> LTESHH, A
BoHiER, HREGME, BMLHEEBENEE

PE—", c oS0 WHEXERR 0.754,
MZ* 5EEFHE C* HXREEBHK, N 0.676(P
<0.01), B EB FEBHMRAPER _ERN—
;s[z.ulo

TRUBHEHR(TSS)EREHR M K Z
AHHESIMIEFHRALBRBENEMR, HF
Eca - fNa"HHXERBERK, 25K 0.967(P <
0.01)f10.910(P<0.01) , FHKiEH] CI- #I Na* B
WP SREWEERTF, h FRAED MG
W EHED B, B E YRR
Na* &8 RTEHERLBMES>EE,. EC. 5
BEBEFZEMOHEXERAS TSS —3, EC, M TSS
BIHXEAE N 0.922(P<0.01), SAR 5 HCO;™ .
ClI" SO M Na* HERBEEMEX, XRHAT
HCO,~ .Cl~ SO HEZN ML E Na* Mg?*
e &8 . HP5 Na"WHXAZBERK, N 0.799
(P<0.01), pHHE MZ* .C* M K* 2Bk B &
X, SHEBRFRLERGEREEEMX, H
EMg M Ca? WHXRERFH -0.580(P <
0.01)Ff1-0.383(P<0.01), H&MEKRTF pHES
HEBFHXABRWEXNE, SARHMpHES
Mg* \Ca’* ML RULET M2 (Ca¥* S R
#im, A M TR /L9 SAR, BRK pH {8, i i &
AR IR, B L B R, R
B RIEE B, TP EE Mg " Ca2* FREK,
SMEARARE ) B RM LT EHRA
BREHHA.
2.3 ERSAW

HTFLEEINTRITERK(R2),EUER
fR L K& BT 2 16 BRAE, LA SR IR
ERASHNT R HEAFRREMBR G s
ARFERTF ATENHEFRAREZGET ARE
TEEE AR, LLGE o 338 7 A P RO AT 47 4 40 A7
MEBARBRT AR RBE T EMSE ., HXDH
U, T MEEHREFZEFEBRMOHERE,
B % KMO & % (Kaiser-Meyer-Olkin Measure )
Bartlett 3R B K& 3% ( Bartlett’ s Test of Sphericity) 75 A1,
KMO {47 0.635, Bartlett {64 5953.367, 3K [ £ 318 A9
HEREE R 0.000, /M F 8 E#KF 0.05, XA
REANBEEGHE TR, AREETRSE
T b, KA ERKIERRES KHETHEM, E
EiEEsE M ETHNERRTNERRED, #8
BIAFARIEEFHENE L, BENMEREME
F#EARS%E FEFEARS FRES, MRt
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Table 3 Pearson Correlations of the chemical characteristics in soils

MH Item  HCO;~ cl- $0,%" Mg * ca®* K* Na* SAR TSS SSp EC.
a- 0.630" "
$0,%" 0.363"*  0.754""*
Mg 0.035  -0.002 0.054
Ca®* 0.289°% 0.170"*  0.109° 0.676" "
K* 0.083 0.104° 0.018 0.246"° 0.310""
Na* 0.513"" 0.88""  0.813"*-0.025 0.092 0.010
SAR 0.437°* 0.704° "  0.624""-0.288" " -0.221"" -0.065 0.799""*
TSS 0.720"* 0.967°"  0.834" " 0.033 0.211°°  0.087 0.910°° 0.725""
Ssp 0.080 0.276"°  0.298°"-0.701"* -0.640"" -0.370"" 0.462° " 0.638" " 0.290°"
EC, 0.527°" 0.938"*  0.784" *-0.025 0.086 0.041  0.904"" 0.733"° 0.922°" 0.365""
pH 0.335°" 0.229"°  0.147°°-0.540"° -0.383"" -0.341"" 0.242°° 0.338"° 0.258°" 0.615°" 0.214"°

Hor» HAHEECNKTTEE(NRBRKE); » HXHELS KT FEEFNEREK).
Note: * * Correlation is significant at the 0.01 level(2-tailed); * Correlation is significant at the 0.05 level(2-tailed) .
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MBEBAFEREKE, RFP AT LIFHET 4 MFFIEE
(MG IEE S H4:5.032 +2.936 + 1.430 +
1.063 = 10.461) F7 Xt I B9 7 Z T8k R 5 5 K :
41.936% ,24.470% ,11.920% 1 8.856% , B A %
TEREN 87.183% , XA 4 M ERFCEBRT
Bk 2 EEEEPHERTEIEE . FRMAKE
UK 12.817%
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AT H K 0.952.0.942.,0.929 7 0.91, B —
FRARFET LESRMRK . A Na* 1 C1- & & XY
BE—FTRAMTERA T UERE — TR ERN
LhEER, BREBIET C-f Na* 25 K% X 58 &
FEMHMEEF, 5,50, 52 SAR HtL &
B-ERANAFEETFEARAMERA. B
HE—FRPBRT 2ARERFHH X,
(C17) . X5(S0.27 ). X,(Na* ) . Xs(SAR) . X, ( TSS) I
X (EC)6 MHFMIEHA,

BiLLEPIE N R FTEREREMN LIH
Yy FRAE AR B AL, 5 - ORERL RB BR AR 4 B, TR (i
T KRS KM BEEREED . WL mg
0 Ca* FTLAE Bl bk B A Na® , W/NRS BB 43
BRE, BRRA AT g, g%

BOANRTERER MZ M BEBRHMEEE
EMESRM, 25 %0.902 F0.869, A - FHEL
HPWMERRHE_ERIRETHE L RSN
R, Ft7ESE —ErEEEF9,pH 1 SSP R
EREMAEMA, FEEH T pH HAREEAR
FHEBEMER TEEMT Mg M C° E
B S ', BE SSP U/, R Mg M
C ML AEFHEIMER, Nk, E_FR7
BRT 2AMFEBEFTHM X, (Mg ) Xs(Ca?* )
Xo(SSP)3 MAEFHIEM .

x4 RUEWBEFREEAW
Table 4 Rotation Sums of Squared Loadings

BF FFUETE HETRE  Riti#B(%)
Component Eigenvalues  Rate of Variance Cumulative rate
1 5.032 41.936 41.936
2 2.936 24.470 66.406
3 1.430 11.920 78.327
4 1.063 8.856 87.183

HBRAEFIE . IRASNE. BRIK. FEBRRKEX
WEHEgE, TH.
Note: Extraction method: principal component analysis. Rotation

method: varimax with kaiser normalization. The same as below.
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X, (HCO;~ )1 X o (pH)2 MH T HIFEH
FHNERPAFEEAK SEARANER
i1, 4 0.958, BHF(Na* +K*)/(Mgl* + Ca®* ) FAX
RATRFE TR, TR L HERRAE 5, B
AT DAUESH IO B 4 2 5 — E A (R R

RS- ERM (L RER BB ERT, BUER
B Na* Mg* 1 Ca2* SMAL+MEEHF I
EETFERRL. SOERMUERT 12 ~ELH
HFHH X(K )1 AMEFREA.
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Table 5 Rotated Component Matrix and Component Score Coefficient Matrix

EHHEF MR W FEE R ERREUT S ¥
Initial Component Rotated Component Matrix Component Score Coefficient Matrix
%% No. TH liems PCI PC2 PC3 pca PCI PC2 PC3 PC4
X HCO;" 0.463 0.121 0.810 0.086 -0.092 0.076 0.719 0.064
X c- 0.91 0.02 0.284 0.089 0.159 0.025 0.056 0.064
X, S02- 0.89% 0.04 -0.022 -0.073 0.243 0.064 -0.259 -0.126
X4 Mg 0.042 0.902 -0.122 0.004 0.071 0.378 -0.099 ~0.244
Xs Ca®* 0.110 0.869 0.212 0.118 -0.005 0.349 0.229 ~0.104
Xs K* 0.040 0.224 -0.009 0.958 ~0.018 -0.163 0.015 0.985
X; Na 0.952 -0.075 0.126 -0.026 0.213 0.010 -0.125 -0.043
Xy SAR 0.796 -0.398 0.105 0.006 0.167 -0.141 -0.118 0.086
X, TSS 0.929 0.052 0.345 0.048 0.151 0.053 0.114 0.011
) ) ssp 0.373 -0.834 0.037 -0.236 0.070 -0.277 -0.101 -0.046
Xy EC, 0.942 -0.043 0.146 0.022 0.205 0.012 -0.099 0.002
X2 pH 0.115 -0.605 0.609 -0.278 -0.139 -0.152 0.564 -0.129

ERSANEBETRERNBRALE FALYE
HE,AROATUBARBEFRRAREHLEROL
AR, AHREAENAETESHEEEAT
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X¢~0.005X5 - 0. 018X, + 0. 213X, + 0. 167X, +
0.151X, +0.070X,9 + 0.205X,, - 0.139X,,

PC2=0.076X, +0.025X, + 0.064 X, + 0. 378X,
-0.349X5 - 0.163X, + 0.010X, — 0. 141 X5 + 0.053
Xo-0.277X, +0.012X,; - 0.152X,,

PC3=0.719X, +0.056 X, ~ 0.259X; — 0. 099X,
+0.229 X, +0.015X, - 0. 125X, - 0. 118 X5 + 0. 114
X5 -0.101X,0-0.099X,; +0.564 X,

PC4=0.064X, +0.064X, - 0.126X; - 0.244X,
~0.104X5 +0.985Xs — 0.043 X, + 0. 086 X5 + 0.011
X, -0.046X,0 +0.002X,; ~0.129X,,
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Fig.2 Loading plots of soil salinity variables in the space defined by two components
£ XM: ERFFE[)]. £4,2005,37(6) :635-639.
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Studies on salinity characteristics of takyric solonetz in
Ningxia Yinbei region based on principal component analysis

ZHANG Ti-bin'"?, KANG Yue-hu', HU Wei', DOU Chao-yin®
(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2. Graduate University of Chinese Academy of
Sciences, Beijing 100049, China; 3. Liaoning Institute of Water Conservancy and Hydropower , Shenyang, Liaoning 110003, China)

Abstract: In order to investigate the basic salinity conditions and the dominant, restrictive factors of salinity charac-
teristics of takyric solonetz under drip imrigation in Ningxia Yinbei Region, classical statistical analysis and principle com-
ponent analysis (PCA) was applied to explore the salinity characteristics of takyric solonetz utilized by drip irrigation.
The results showed that the salt ions content distributed as a “T” letter in soil profile of takyric solonetz. SAR in 0 ~ 40
cm soil was above 15 (mmol/L)®~, and pH values about 9.5. Na* and Cl~ were the dominant cation and anion respec-
tively in the soil, and HCO; ™ content increased gradually in the soils below 100 cm. Total soluble salt (TSS) in the soil
had the strangest correlation with the contents of C1~ and Na* , the correlation coefficients were 0.967 and 0.910( P <
0.01), meanwhile the positive correlation between TSS and the electrical conductivity of saturation paste extracts (EC,)
was significant at 0.01 level. The results of PCA showed that four principle components, which could explain 88.28% of
the total variance, represented the saline condition, structure condition, alkaline characteristics and the contents of ions
other than key ions such as Na*, Mg?* and Ca’* in solonetz, respectively, affected the utilization of takyric solonetz.
For the reasons above, like other salt-affected soils in arid regions, takyric solonetz in Ningxia Yinbei region had the
characteristics of the salt accumulation at surface siol layers. To decrease the salinity should be the first step in the uti-
lization, and next, reduce the alkalinity, ameliorate the soil structure through changing the salt components.
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Features of salinity accumulation in an original saline wasteland
covered with water-permeable plastic film

GUO Wen-cong''?, FAN Gui-sheng' 3
(1. College of Envrionmental Seience and Engineering , Taiyuan University of Technology, Taiyuan, Shanxi 030024, China;
2. Shanxi Institute of Water Conservancy and Hydropower, Taiyuan, Shanxi 030002, China;
3. College of Water Resources, Taiyuan University of Technology , Taiyuan, Shanxi 030024, China)

Abstract: The water-permeable plastic film is a new agricultural technique, its moisture conservation role can con-
trol effectively the soil surface moisture evaporation to restrain top enrichment of soil salt, and its unidirectional perme-
ability can control partly the soil moisture migration to dominate soil salt accumulation. The following observation experi-
ments of soil salinity are devised in the original salinization wasteland under different covering measures, such as covering
with water-permeable plastic film, covering with common film and no covering. The results indicate that the water-perme-
able plastic film can be used to restrain more obviously top enrichment of soil salt, and there is a negative relationship be-
tween salinity variation of soil profile and soil moisture of permeative film. So, the water-permeability plastic film can be
used for controlling soil salinity accumulation, at the same, the moisture superposition of permeative film can decrease
step by step the total saltness of soil profile, then that can realize the saline — alkali soil desalinating step by step.

Keywords: water-permeable plastic film; original saline wasteland; features of salinity accumulation



