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Table 1 The mean value of salt ion content mmol/ 100 g
% pH a- 0,2 HCO3 co%- cat Mg?*  K*+Na'
Soil layer St content * N $ g
0 10cm 2.808 8.15 26.564  4.971 0.508 0.100  10.180  10.608  13.356
10 20 cm 1.074 7.98 7.755 0.333 0.590 0.067 5.240 2.385 1.135
20 30cm 0.673 8.06 4.653 0.270 0.623 0.067 3.194 1.562 0.837
0 30cm 1.518 8.06 12.991  1.858 0.573 0.078 6.205 4.852 5.009
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3.2
( 234, 0 10cm , Mg?t - cat
(P<0.01), pH CO3% (P<0.05) ;10 20cm, ca* Mg*?
a- (P<0.05) ;20 30cm Mg?* ca* S03 d” (P<0.
01) , HCO; (P<0.05 0 10 cm , a-
0.996 5, 10 20cm 20 30cm , ,
, 20 30cm , Sy
(P<o0.01) , 2 4 , 0 30cm , ,
Sora , 0 10cm,10 20cm a-
0% , 20 30cm SO%° a-
a° Sof
, 20 30cm (P<0.05),
0 10cm ,CO%" (P<0.05) , 0.934 3,
HCO; +CO3° (o1 pH
, ,CO5"  pH 'HCO;  pH
, : CO,
: a soi
, HCO; CO3% ,
2 0 10cm
Table 2 The correlation analysis of slt ion for 0 10 cm soil layer
it content pH a- 03 HCO3 co cat* Mg?*  K*+Na*
St content 10000
pH 0.9320 " 1.0000
a- 0.9965" " 0.9407"  1.0000
SDE' 0.4516 0.2535 0.4761 1. 0000
HCO3 - 0.4703 -0.4150 - 0.4139 0.4254 1.0000
CO%" 0.9343" 0.9787 " " 0.9482° 0.4288 - 0.2599 1.0000
ca’* 0.9754" " 0.9492" 0.9666 " ° 0.2450 - 0.6150 0.9074 " 1. 0000
Mg®* 0.9978" " 0.9398" 0.9981° " 0.4321 - 0.4685 0.9358"  0.9791° " 1.0000

K" +Na* 0.6280 0.4590 0.6540 0.9750 " " 0.2930 0.6130 0.4440 0.6140 1.0000

D *ir0.05=0.878; * *:rp0=0.959; n=5
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3 10 20cm
Table 3 The correlation analysis of slt ion for 10 20 cm soil layer
H a- Soru HCO3 CO3%" cat* Mg?*  K*+Na'
St content P 4 3 3 g
1.0000
St content
pH - 0.5541  1.0000
a- 0.9075" - 0.8407 1.0000
Sora 0.8472 -0.2203 0.6023  1.0000
HCO3 -0.7830 -0.0389 -0.4623 -0.9288° 1.0000
Co3" - 0.4067 0.8298 - 0.7015 - 0.0444 - 0.0668 1.0000
cat* 0.9323 " -0.2729 0.7058 0.9707 " " -0.9436° - 0.1316 1.0000
Mg?* 0.9285° -0.8211 0.9961° " 0.6570 - 0.5063 - 0.6459 0.7483  1.0000
K*+Na* -0.0950 -0.7030 0.3260 -0.5310 0.6720 - 0.7200 - 0.440 0.2640  1.0000
4 20 30cm
Table 4 The correlation analysis of slt ion for 20 30 cm soil layer
H a- Soru HCO3; COo3%" ca?* Mg?*  K*+Na*
St content P 4 N $ g
1.0000
St content
pH - 0.6096  1.0000
a- 0.9708"° - 0.7605 1.0000
0% 0.9889° " - 0.5900 0.9495°  1.0000
HCO3 -0.9063" 0.7132 -0.8919 " - 0.9432" 1.0000
Co3%" -0.6580 0.6831 -0.7831 -0.6359 0.5500  1.0000
cat* 0.9854" " - 0.5018 0.9248" 0.9936 " " - 0.9067 " - 0.5987  1.0000
Mg®* 0.9944° " - 0.6752 0.9874 " 0.9867 °° -0.9222° - 0.7172 0.9729° " 1.0000
K* +Na* -0.4050 - 0.3480 -0.1970 - 0.4970 0.3970 -0.1770 -0.554 - 0.349  1.0000
, HCOs NaHCO;3 ,
0.5 1.0cm
3.3
5 7 ,0 10cm 20 30cm
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) 70.0% )
10 20 cm 61.10 %,
95.0 %, ,
50%
5 0 10cm
Table 5 The eigengructure values and contribution rates of the PCA for 0 10 cm soil layer
0 10cm 1 2 3 4 5
Egenstructure va ues 6.552 2.059 0.374 0.015 0
( %) Contribution rates 72.80 22.90 4.20 0.20 0
( %) Accumulated contribution rates 72.80 95.70 99.80 100. 00 100. 00
6 10 20cm
Table 6 The eigengtructure values and contribution rates of the PCA for 10 20 cm soil layer
10 20cm 1 2 3 4 5
Egenstructure va ues 5.497 3.155 0.230 0.118 0
( %) Contribution rates 61.10 35.10 2.60 1.30 0
( %) Accumulated contribution rates 61.10 96. 10 98.70 100. 00 100. 00
7 20 30cm
Table 7 The eigengtructure values and contribution rates of the PCA for 20 30cm soil layer
20 30cm 1 2 3 4 5
Egenstructure vaues 6.875 1.632 0.403 0.090 0
( %) Contribution rates 76.40 18.10 4.50 1.00 0
(%) Accumulated contribution rates 76.40 94.50 99.00 100. 00 100. 00
8

Table 8 The factor loading of the first and sscond PCA for indexs

H a- 03" HCO; CO% ca?* Mg?t K'+Na'
il layer pcA st P g 3 s 9

0 10cm 0.995 0.945 0.999 0.491 -0.392 0.959 0.961 0.995 0.667
-0.063 -0.179 -0.020 0.843 0.835 0.018 -0.275 -0.076 0.731

10 20cm 0.985 -0.656 0.941 0.833 -0.724 -0.517 0.899 0.958 - 0.006
Fector -0.104 -0.717 0.322 -0.513 0.667 -0.755 -0.439 0.260 0.995
|
oadng 20 30cm 0.986 -0.704 0.986 0.984 ~-0.947 -0.727 0.966 0.997 - 0.337

-0.106 - 0.629 0.133 -0.177 0.076 ~-0.489 -0.250 - 0.022 0.932

8 G- Mgz+ Ca2+ ,
, HCOs '
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a-
HCO3 , , :

K* +Na* HCO; . Mgt cat (K"
+Na*)/ (Mg®" +Ca™) , K" +Na* (
M92+ +Ca2+ ) , ’ '

, (1] 10 20cm 20 30cm, -~ HCO;
, S0F CO% , ad”  HCO;3

0 10cm:Y = 0.389x; +0.369x%x, +0.39%x3 +0.192x4 - 0.153x5 + 0. 375%e +
0.375x7 +0.389xg+0.26 Xxg

Y = -0.044x,- 0.124x%x, - 0. 014 x3 + 0. 587 x4 + 0. 582 x5 + 0. 013 x6 - 0. 191 x7 -
0. 053 xg + 0. 509 xg

10 20cm:Y = 0.42x;- 0.28x2+0.401x3+0.355x4- 0.309x5- 0.221 x6 +0.383 x7
+0.409 xg - 0. 002 xg

Y = -0.058x1- 0.404x, +0.181x3- 0.289x%x4 +0.376x5 - 0.425x%x6 - 0. 247 x7 +
0.146 xg +0.56 Xq

20 30cm:Y = 0.376x1- 0.269x, +0.376x3 +0.375x4 - 0.361xs5- 0.277xe +
0.368x7 +0.38xg- 0.128 xg

Y = -0.083x%x1-0.492x, +0.104x%x3- 0.139x4 +0.06 x5 - 0.383xg - 0.196 x7 + 0. 017 xg
+0.729 xg
Y ,Y i X1, X2, X3, X4, X5, X6, X7, Xg, X9
pH O~ SOi" HCO; CO3 ca* Mg?* K' +Na'
Y .Y ,
, CI— M92+
3.4 R
R , Xi , Y] xi
cp(Yj, xi) = Ajaij, j i
A jaij, pi j j i
(factor loading) pi , n n ,
, : R ,
, (13
1 3 0 10 cm a” Mgt ca®t cos ,
© 10 20cm 20 30cm , a Mgt cadt

03° , ,
10 20cm,20 30cm JHCO; K* +Na* co} pH :
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Fig. 1 Ranalysisfor 0 10 cm soil layer
Sdt; 2:pH; 3:0" ; 4:903 ; 5:HCO; ; 6:CO5™ ; 7:Ca" ; 8:M¢?* ; 9:K* +Na".
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Fig. 2 Ranalysisfor 10 20 cm soil layer
Sdt; 2:pH; 3:0"° ; 4:903 ; 5:HCO; ; 6:CO35™ ; 7:Ca" ; 8:M¢?* ; 9:K* +Na".
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Fig. 3 Ranalysisfor 20 30 cm soil layer
SHt; 2:pH; 3:0" ; 4:903" ; 5:HCO; ; 6:C0%™ ; 7:Ca%*; 8:Mg** ; 9:K* +Na*.
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The principal component analysis of salinized situation

in desert land of Chaidamu basin

NI1U Dong-ling', PEN G Hong-chun' , WAN G Qi-ji*,
GA Qiejiang®, L1 Xiao-ming®, YAN G Hui-ging®, CAN G Sheng-hai®, QI Ying-lin
(1. Northwest Plateau Ingtitute of Biology , Academia Snica, Qinghai , 810001, China;

2. Grasdand Sation of Haixi Sate , Qinghai , De Lingha,817000, China)

,1962 ,

Abstract : The principa component analyss (PCA) was used to study the salinized Stuation of
desert land in Chaidamu basn. The results showed that land belongs to middie-heavy haide salin-

ized ils. The st content of the cultivated horizon is 0.5 %

4.0%. Salt runsinto the surface

il intensaly without basc natural leaching . The accumulated contribution rates of thefirst and
second principa component are about 95.0 % ,which reflect the il salinization and il structure
gtate . It is suggested that the salt contents , G~ and Mg“ may be thought as the characteristic

factorsof sainized dtuation of the desert land .

Key words: Chaidamu badn; desert land; principa component analys's; sainized soil



