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REN Yu', CHEN Jie’, HAN Xing-xing® et al (1. School of Public Administration, Zhengzhou University, Zhengzhou, Henan 450001 ;
2. School of Water Conservation and Environment, Zhengzhou University, Zhengzhou,Henan 450001 )

Abstract
parent materials. [ Method ] Biyang County was selected as the case study area. A total of 406 soil samples were collected from the farmlands

[ Objective | To study spatial variability and affecting factors of soil available zinc and molybdenum of agricultural land in different

in Biyang for analysis of soil available zinc (Zn) and molybdenum (Mu). Through analysis of variance, we worked out whether there were
significant differences in the soil samples under different parent materials. Taking the available Zn and Mu of soil under different parent materi-
als as the reference quantities, we used the grey correlation analysis method to calculate separately the degree of gray correlation between refer-
ence quantities and total nitrogen, available phosphorus, available potassium, organic matter, elevation, the number of sampling points of
mining land with an area over 200 m” within Skm. In addition, the spatial variation of available Zn and Mu was investigated by geo-statistical
methods. [ Result] Available Zn and Mu were both moderately variable, while the variability of Zn was greater than Mu. There were significant
differences in the contents of available Zn and Mu under different parent materials. The elevation had high levels of gray correlation with Zn,
Mu, regardless of the parent materials, indicating that elevation was an important cause of variation of Zn, Mu. The analysis of semi-variance
function showed that the optimal model of Zn was exponential model, while Mu linear model. [ Conclusion]The area with higher content of Zn was
distributed all around, the low content in the middle. Zn fertilizer should be applied in areas where Zn was deficient. The high value zone of Mu was
mainly distributed in the upper middle of the study area. In general, the effective Mu content of cultivated land in Biyang County was relatively high.
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Fig.1 The location and sampling points of the study area
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Table 1 The levels of soil available zinc and molybdenum  mg/kg
VIEe M AR i
Level Zinc content Molybdenum centent
1 2% Level 1 >1.8 >0. 30
2 %% Level 2 >1.5~1.8 >0.25~0.30
3 4 Level 3 >1.0~1.5 >0.23~0.25
4 7 Level 4 0.5~1.0 0.20~0.23
5 2% Level 5 <0.5 <0.20
2 H#REHWN
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Table 2 Descriptive statistics of soil available zinc under different parent materials

ST Ei i b A - LY
Eﬁrjekrf material N%%n%er Av?er{;lie Mi:l':lv%ue Fgarlfe Kﬂljft{)%is Skﬁiss C;fifjﬁ of
types mg/ kg mg/ kg mg/ kg variation//%
A 31 0.788+0.393 a 0. 693 0.311~1.910 0. 887 1. 068 49. 86
B 37 1.101+0.709 b 0.817 0.262~2.950 0.319 1. 141 64. 40
C 72 1.090+0. 654 b 0. 8% 0. 138~3. 060 0.337 0.925 60. 17
D 195 0. 862+0.503 a 0.711 0.021~2.650 1.476 1.276 58.32
E 71 0.995+0. 601 ab 0. 851 0. 170~2. 880 1. 400 1.210 60. 42
SV Total 406 0.941+0. 571 0.791 0.021~3.046 1.351 1.265 60. 65

LE : RIS ING FREFRIR AR RS R A 22 5 2. 25 (P<0. 05)

Note : Different lowercase letters in the same column indicate significant differences between different maternal types (P<0.05)
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Table 3 Descriptive statistics of soil available molybdenum under different parent materials

K g 4 3 7R L 2k
g?j_r? :iten'al Ak Af/jr{ifige Mij:—‘flue égrlfe m%)}: it 52 C(:f?;i\iﬁl of
types Number mg/ke mg/ke me/kg Kurtosis Skewness variation,//%
A 31 0.276+0.084 a 0.26 0.13~0.57 3.783 1.519 30. 56
B 37 0.208+0.036 b 0.21 0.13~0.27 -0.593 -0.364 17.10
C 72 0.227+0.048 b 0.23 0.11~0.43 4.070 0.572 20.94
D 195 0.246+0. 060 ¢ 0.24 0.13~0. 66 13. 681 2.749 24.53
E 71 0.229+0.057 b 0.23 0.10~0. 46 4.095 1.179 25.03
JER Total 406 0. 238+0. 060 0.23 0.19~0. 66 9.939 2.113 25.14

AL FRERY) AR s B. oA REIARDCER Y ; C. REIARDIARY) s D. A B, R & R 1, WSIARRYNE FREFRR AR B B S 0 0] 25 57 1 2%

(P<0.05)
Note: A. Residual products and slope products; B. Alluvium, fluvial and lacustrine deposits ; C. River—lake sediments;D. Flood alluvium;E. Xiashu loess. Dif-
ferent lowercase letters in the same column indicate significant difference between different maternal types( P<0.05)
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Table 4 The degree of gray correlation between effective Zn and factors under different parent materials

% . wF L W . WF , #F
Factor Rank Rank Rank Rank Rank
4> Total nitrogen 0.931 3 0.770 3 0.871 2 0.788 1 0.732 6
T Available phosphorus 0. 696 6 0. 740 4 0. 629 6 0. 684 6 0.779 5
THEALHR Available potassium 0.970 1 0.712 5 0.744 5 0. 740 3 0.789 3
A HLT Organic matter 0.919 4 0.786 2 0. 862 3 0. 698 5 0.783 4
72 Elevation 0.952 2 0.798 1 0.876 1 0.769 2 0.792 2
B % Number of mines 0.902 5 0.672 6 0. 780 4 0. 735 4 0.907 1

TE AL ZRARY BB s B i B RESIARTORR ) 5 C. DA TTAR Y s D. i np B E. TR R L

Note :a. Residual products and slope products ; B. Alluvium,fluvial and lacustrine deposits ; C. River-lake sediments;D. Flood alluvium;E. Xiashu loess
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Table 5 The degree of gray correlation between effective Mu and factors under different parent materials

% . W, aF ., F , dbF
Factor Rank Rank Rank Rank Rank
LA Available potassium 0.915 5 0. 656 5 0.777 5 0.719 3 0.791 4
T Available phosphorus 0.736 6 0. 680 4 0. 654 6 0.651 5 0.732 5
4% Total nitrogen 0.959 1 0.790 3 0.933 2 0.787 1 0. 846 2
A B Organic matter 0. 949 3 0. 803 2 0.918 3 0.643 6 0. 845 3
% Elevation 0.952 2 0. 858 1 0.943 1 0. 766 2 0. 849 1
B Hi % & Number of mines 0.936 4 0. 625 6 0. 808 4 0. 697 4 0. 644 6

AL BRARY) W) B. o B AR TR ; C. TSARTCRM) ;s D. bR E. T8 R+

Note:a. Residual products and slope products ; B. Alluvium, fluvial and lacustrine deposits ; C. River-lake sediments; D. Flood alluvium; E. Xiashu loess
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Table 6 Semi-variance function and fitting parameters of trace elements in cultivated soil

" ISR e HAEH Cp+C FEHDAL AR DA (R? '
model 8 values Base effect//% m of fit
HREE Effective zinc Exponential 0.051 0.389 0. 869 3390.00 0. 644 5.216E-03
HE4H Effective molybdenum Linear 0.032 0. 063 0. 560 32 202.82 0.673 3. 848E-06
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Fig.2 The distribution of soil available zinc(a) and soil available molybdenum (b ) of cultivated land in the study area
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