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Table 1 Statistical parameters of soil extracts ion

T RRMRSE RIS B TR (/L)
) Conductivity Total salt Ion concentration
Ttem / ) ( /L) — — - -
(ms/em 9 HCO cL S0/ Ca”" Mg" " Na ' K"
5 K(H Max - 14.79 24.418 1.331 9.871 8.386 0.706 1.463 7.031 0.301
% /IMHE Min- 0.74 0.607 0.221 0.092 0.119 0.041 0.035 0.085 0.008
SEYA{E Mean 4.60 6.007 0.504 1.423 2.178 0.268 0.281 1.288 0.060
FRUEZE St- dev- 3.42 5.636 0.233 1.930 1.948 0.169 0.257 1.574 0.060
A5 ZH Vari- coefi- 0.74 0.938 0.461 1.356 0.894 0.630 0.917 1.222 0.996
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Table 2 Correlation of soil extracts conductivity and each ion

BT Ion HCO3 cl S04 Ca”’ Mg" Na' K

SEHEFE Correlation 0. 7664 0.8765 0.8741 0.7597 0.852 0.9073 0.8429

HEJF Order 6 2 7 4 1 5
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Table 3 Eigenvalues and cumulative contribution ratios

- , ZHE SN
S MR Eam(s AR
. Accumulation
PC Eigenvalue Percentage
percentage

1 4.8531 69. 3306 69. 3306

2 0.9579 13.6836 83.0142

3 0. 6506 9.2949 92.3091

4 0.3829 5.4702 97.7792

5 0.1006 1.4365 99.2157

6 0.0548 0.7828 99.9985

7 0.0001 0.0015 100
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Table 4 Eigenvectors and factor loads of correlation matrix

5E— TS First PC

B " F 47 Second PC

25 = A5 Third PC

B

Ton ype 5 B i 51 B i 5 B i

Eigenvectors Load Eigenvectors Load Eigenvectors Load
HCO3 ™ 0.2673 0.0996 0.7344 0.9243 0.1546 —0.1209
c 0.3842 0.9241 —0.3754 0.161 0.4344 —0. 3066
S0 0.4355 0.5729 —0.0934 0.3708 —0.1564 —0.6921
Ccalt 0.3409 0.2417 —0.2040 0.1051 —0.6713 —0.9098
Mgz ! 0.415 0.3991 0.4439 —0.3176 —0.7399
Na 0.3998 0.9163 —0.3008 0.2419 0.4459 —0.3063
k" 0.3781 0.3814 0.4202 0.7754 0.1119 —0.3527
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Table 5 Validation results of default factors

R ES T RIXT R (20) R
Ion type Relative error
LHBESF All ion 10.42 —
HCO; 11.41 1.10
a 14.42 1.38
S04 10.73 1.03
Ca’ 11.46 1.07
Mngr 11.15 1.07
Na 14.69 1.41
K 11.57 1.11
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Table 6  Variance inflation factors

BT 27 Ton type VIF
HCO3 ™~ 22.3
ca 2981.7
S0 1513.0
Ca”' 73.4
Mg** 431.1
Na© 4646.1
K 6.8
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Table 7 Coefficient of principal component regression equation
EVEES 3 bR

Lz R . i BEKF
X egression Standard L
variable z . T value Significance
coefficent error
by 4.5962 0.0848 54.2279 0.0001
by 1.465 0.0388 37.7157 0.0001
by —0.5112 0.0874 —5.8465 0.0001
b 1.0238 0.1061 9.6507 0.0001
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Correlations between weighted VICI in key growth and development stages
of winter wheat and wheat yields in the Guanzhong Plain

HUANG Hong. WANG Pengxin " - LI Li
( College of Information and Electrical Engineering, China Agricultural University Beijing 100083, China)

Abstract : Selecting drought monitoring results of Vegetation Temperature Condition Index (VICI) in the key growth
and development stages of winter wheat in the Guanzhong Plain, two subjective weighting methods, analytic hierarchy
process method and factor rank ordering method, and two objective weighting methods principal component analysis and
entropy method are used to calculate weighted VICI values- The linear regression analysis is applied to study the correla-
tion between the weighted VICI values and wheat yields for the five regions in the Guanzhong Plain respectively, and as
well as the drought impact on wheat yield based on VICI- The results show that there are significant correlations between
wheat yields and weighted VTCI values by using the subjective weighting methods, while there are poor correlations by
using the objective weighting methods- These results indicate that the subjective weighting methods are more effective
ways to calculate weighted VTCI values, which can be used to establish the linear relationship with wheat yields, prove
the feasibility of wheat production forecast by using VICI approach: and show that monitoring drought in the Guanzhong
Plain is very referable -

Keywords: impact estimation; vegetation temperature condition index; subjective weighting method; objective

weighting method
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Modeling on sensitivity of soil salt ions to electrical conductivity of soil extract

. 1 . 2 1 . . 1
MA Liang » HE Ji-wu™> LIU Feng » CHEN Liangliang
(L. College of Water Resources & Civil Engineering » Xinjiang Agricultural University, Urumgi, Xinjiang 830032, Chinas
2. Major Project Management Office, Xinjiang Agricultural University, Urumgi, Xinjiang 830052, China)

Abstract. A study was conducted on the sensitivity of soil salt ions to the electrical conductivity of soil extract to
promote technical progress in improved alkaline field and salt-water movement theory in depth- A preliminary qualitative
analysis was first made by applying grey relational analysis in electrical conductivity of soil extract and salt ions, and then
by default factor analysis and principal component analysis for further authentication- The results show that: Cl and
Na ' ions are mors sensitive than any other ions to the electrical conductivity of soil extract ; the results of gray relational
analysis method are the same as the results of principal component analysis model based on the default factor method ; the
seven salt ions have multicollinearity on electrical conductivity of soil extract, and the conductivity prediction model based
on principal component regression method can make reasonable simulation of variables- This provides a new way for fur-
ther study on salt —water movement theory -

Keywords : salt ion; electrical conductivity of soil extract; sensitive factor; principal component analysis; grey re-

lational analysis



