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Spatial variation of physico-chemical propertiesin Shangzhuang

experimental station of China Agricultural Universty

Hu Kelin, Li Baoguo , LU Yizhong, Duan Zenggiang , Li Zizhong, Li Quitong, Sun Darfeng
(College of Resource and Environmental Sciences, China Agricutura University , Beijing 100094, China)

Abstract  Sixty-eight topsoils were sampled in Shangzhuang experimental station of China Agricultural University. Sail

texture, bulk density, pH, EC, available nutrients, soil organic matter and micronutrients were determined for each soil

sample. Descriptive statistics and geostatistics were used to analyze the data and the results indicated that the coeffi-
cient of variation (CV) for sail pHwas 0. 02, and the CVs for the other sail properties were in the range of 0.12 0. 77,

which belonged to middle intensity. Semivariance analysis showed that all the soil properties had the spatial correlation
in some distances, except for saoil available Mn and Zn. Soil texture and CEC had the largest spatial correlation distance

and saoil CaCO3; and available Fe had the second largest spatial correlation distance, which were 603 m and 541 m, re-

spectively. The spatial correlation distances for the others ranged from 180 m to 477 m. The Kriging method was used

to estimate the unobserved points and generated the contour map. The results showed that their content difference was

mainly caused by sail parent material , land use type, fertilizer application and cultivation.
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CaCOs3 Fe Mn
, 1.54% 28.00%, , 10 ; Cu
) 3 5 Zn , 6 8
1.01 1.58¢g/cm?, , CEC
1.5 pH 3
7.65 8.39, ; N ,
, (109. 77 mg/ kg)
(0.95mg/ kg) 100
1
Table 1 Desriptive satigtics of il physoo-chemica propertiesin the study area
! % 0.05 -0.43 32.37 10.08 12.00 56. 00 0.31
! % - 0.57 1.40 55. 17 7.58 28.00 72.00 0.14
| % 0.21 -1.24 12.46 9.54 1.54 36.00 0.77
! (g cm®) 0.00 -1.04 1.30 0.15 1.01 1.58 0.12
pH -0.84 0.51 8.13 0.17 7.65 8.39 0.02
/ (dS m) 1.68 4.77 0.18 0.11 0.09 0.89 0.61
N/ (mg/ kg) -1.78 6.97 20.56 13.81 0.95  109.77 0.67
P/ (mg/ kg) -0.01" -0.50" 11.17 6.90 2.85 37.45 0.62
K/ (mg/ kg) 0.22° -0.36° 74.58 20.82 39.16  142.72 0.28
! (mg/ kg) 0.21 - 0.45 10.88 4.70 2.37 23.05 0.43
CEC/ (cmol/ kg) -0.08" 0.55"  14.03 3.07 8.06 24.50 0.22
CaCOs/ (g k) 0.31° -0.61° 42,95 25.82 13.14  120.10 0.60
Fe/ (mg/ kg) 0.53" 0.12° 23.25 14.73 6.88 75.80 0.63
Mn/ (mg/ kg) 1.02° 3.46° 12.84 7.64 4.38 56.76 0.60
Cu/ (mg/ kg) 0.68 0.43 3.06 1.13 1.04 6.50 0.47
zZn/ (mg/ kg) 0.55" 0.00" 0.71 0.37 0.24 1.97 0.52
2.2 , CaCOs Fe
; , 603 541 m,
r(h) h , ,
(201 , 477 410 m,
2
, Mn  Zn ;
, (
) CEC : , 180 266 m,

) CEC
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Table2 Semivariogram modes and their parameters of il physo-chemica propertiesin the study area
o G+ C Col (Co + C1) I'm R?
60.7 162.7 0.373 1193 0. 969
28.9 69.61 0.415 813 0.947
28.9 200.5 0.144 1249 0.975
0.016 0.023 0.286 410 0. 896
pH 0.0024 0.028 0.086 231 0.741
0.018 0.14 0.124 258 0. 656
N 22.1 63. 96 0.336 180 0.686
P 0.02 0.38 0.053 221 0.911
K 0.038 0.076 0.499 266 0.217
17.01 22.83 0.746 477 0.574
0.018 0.057 0.332 830 0.779
CaCOs 0.16 0.34 0.528 603 0.876
Fe 0. 0695 0.321 0.217 541 0. 956
Mn 0.003 — 1 <100 —
Cu 0.19 1.35 0.141 246 0.871
Zn 0.0147 — 1 <100 —
Co/ (Co+ C1) (sl ,
Mn Zn 1, Mn Zn , ,
, (
[20] CaCO;3
0.5, CaCOs
, ( 2(d), 1.58 g/cm®;
, , lL.olgcm®
0.5, )
2.3 : )
, , Kriging pH 8 ( 3
: ( 2 3, @), (7.5 8.5)
pH
2 , 8. 39; 7.65;

pH
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(b) #HhL, % (c) Kb, %

d) FHE, g/em®
2
Fg.2 Contour mgpsof il phigca propertiesin the study area
; , 2.49g
0.15 0.2d¥m ( 3 kg, , ;
(b)) : :
0.89dS m, , (CEC) ( 3
0.093 dS/ m (@) CEC :
EC ( 3 24. 50 cmol/ kg ; CEC ,
(0) , : , 8. 07 cmol/ kg CEC
109. 77 mg/ kg, ( 3() :
, 0.95 mg/ kg , CEC . CEC
( 3(d),
, CaCO; ( 3(h),
37.45 mg/ kg, , 2.85 ,
mg/ kg 120.1 g/ kg,
, CaCOs )
( 3(9), : CaCO; CaCO;
142.72 mg/ kg , , , 13.1
39.16 mg/ kg; o' kg, CaCO3
Fe Cu
, , ( 330 (K), 75.8 mg/ kg,
( 3 :
),
, 23.1 9/ kg, , Fe Cu ,
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