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Spatial Heterogeneity Analysis on Black Soil Total Nutrients in Harbin
—A Case of Deshan Village in Fangzheng County

ZHANG Jiu-ming , CHI Fengqin's YANG Si-ping’. SU Qing-rui
(1.Soil and Fertilizer and Environment Resource Institute of Heilongjiang Academy of Agricul-
tural Sciences, The key Laboratory of Soil Environment and Plant Nutrition of Heilongjiang
Province, Harbin 150086; 2. A dministration of Agriculture Sideline Production Site Directly un-
der the Regional Military Command of Shenyang Military Region, Harbin 150090)

Abstract; To provide scientific suggestions on soil nutrient management and balanced fertilization in Harbin city,
Geostatistics method and Geographic Information Systems were introduced to study soil spatial heterogeneity in
Deshan village in Fangzheng county. 51 soil samples at the depth 0~20 c¢m were collected from a 50 hm*stubble
field and the soil properties that organic matter total N, total P, total K were analyzed. After treated with routine
chemical mothod and spatial analysis the results indicated: soil organic matter (OM) show ed w eak variation, and
the coefficient of variation (CV) was less than 0. 1; total N, total P and total K show ed medium variation with CV
between 0.1 and 0. 9; the theoretic semivariogram models of OM and total N were spheroid; that models of total P
and total K were exponent; the ratios betw een Nugget and Sill of OM and total N were 8.3% and 8.9%, respec-
tively, which indicated the strong spatial correlation between these two nutrients; the ratios of total P and total K
were 49.6% and 49.9%, respectively, so they show medium spatial correlation.

Key words:; spatial heterogeneity; Black soil; soil nutrient; Geostatistics

. ) s
) ( . . ,
o b
: 2007-12-20 .
: (2006A A6AN032);
(2006BA D05B05); .
(1980, . . . (17
38 . E-mail: zjm_ 8049 @ . GIS
163. com.

52



3 KARE DREFTELLAEASTHE F oM 3% et
, o | ,
2.1
1 . Sk=0, S>>
1.1 0, Sk< 03
822 hm’, 34%, , 0
666 2 669 S
. ) 400 ~ One-Sam ple Kolmogorov-Smirnov Test (K-S)
600 mm, 125 d s a=0.05  Pxs>0.05,
1.2 , =
2006 10 . GPS . | <0.1,
1 hm? 5 ; . . 0.1~0.9,
, 0 ~20 em 2
51 . 50 hm”,
( 1
»
, . /g kg ! I:gg | nl:gg !
- . 34.69 14.45 27.31 1.028 0.04 —0.97 —0.06
376 1.16 2.64 0.56 0.21 —0.55 0.04
3.28 0.63 1.43 0.59 0.41 1.8 2.78
1.3 41.6 159 23.51 9.6 0.41 —0.7 0.43
spssl4 ) ) e 51,
GS+ 5.3 b. )
el N 51 51 51 51
PK—S 0. 85 0.79 0.3 0.123
6l . P.s> 0. 05,
, r(h) 2.2
v — S z0n -z L HRRIRRE AR
2n(h) & l l
n(h) h s h ,
(Lag); Z(Xi+h)  Z(X:) "
Z(X) Xi+h X . ;
ArcViewGIS 3.3
Kriging N . ;
Kriging

53



?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved.

LR AE 2 £ T KR ¥ H F 3
(G s (Co+C) 4
Co/ (Co+ ,
C) 8- 3%\8.9%’ h}a . Z(X) D)
; 49.6% 3 s
49.9 %, . 604.7 m 607. 3 m; . ,
. 0.257~ 0.927, 206 m 2732.7m.
3
(Co) Cot O ’ /m (R2) (RSS)
(Cy/ Cot O
0. 082 0.773 0. 083 604.7 0.927 1. 0E— 02
0. 007 0.078 0. 089 607. 3 0. 950 6. 9E— 05
0. 067 0.135 0. 496 2016.0 0.257 1.5E—03
0.252 0. 505 0. 499 2732.7 0. 304 7. 56— 03
2.2.2 BERHWE B A 2.68~3.18 g-kg';
. C 1L, 2 0.63~1.95g" kg,
, 14.48 g°kg' 21.05~31.29 g kg, )
1.17 g°kg s . 15.94 ~21.05 ¢ *kg',
26.61 ~30.65 g “kg', 36.41 ~41.52 g"kg .
FRREUR(Co=0.0820:Co+C=0.7730; N
A0=907.2;R2=0.927;RSS=0.0102) /
0.543 | o W*E
{ a p—o
0.408 | - S
b2 | o
B 0272 LA .
* 0136 | o5 :
0.000 ¢ OMsly
000 10947 21893 32840 43786 et
0] /m B 22.56-26.61
5 B 26.61-30.65
‘ N M 30.65-34.69
a. ¥ HERBMLE ;b wEEHER
A1 HAHE
ERARBAY(Co=0.00740:Co+C=0.07770; N
A0=910.90;R2=0.950;RSS=6.916E~05) i'k
\\% -
0.0542 - -~ v
{ T S
1 0.0406 _p—8
st 002714 Pl ) |
0.0135 /ff"’/! To—m T./f:fm
B 1.67-2.17
(mm%.oo 109.47 21893 32840  437.86 2.17-2.68
i) E/m B 2.68-3.18
a - B 3.18-3.69
b
a FFERBMZE b, 7T HEIEEE
M2 iex
3 0.1-0.9 3
; Co/ (Co+C) 8 3%.
, , 8 9% ,
H 27- 31 gekgily D) H CO/
2.64 g kg, ; (CotC) 49.6%6.49.9%,
1.43 ¢ kg''s 23.51 g° kg,
<0.1 , . N 14
54

http://www.cnki.net



34 RAAF, bRIETELEZRSZMNE F 4547 EX 9 X

FEEBI(Co=0.06690;Co+C=0.13480;
Ao=672.00;R2=0.257;RSS=1.497E-03)

0.102, ) B
 0076) e s
N
T 0.025!
UYUUU‘l L
0.00 109.47 218.9:
[E]BF/m
a
a ¥ ERBMKZE b XERHEEA
M3 e
HERUH(Co=0.252;Co+C=0.5054;
A0=910.90;R2=0.304;RSS=7.518E~03)
0.349 R —
s 026021 — ’
w 0174
T U.l)X','i
()_()()01 y Total K/g-kg
0.00 109.47 218.93 328.40 437.86 11594 -21.05
- 2 ) 21.05 - 26.17
6] ¥H/m \ g I 26.17-31.29
a I 3129 - 36.41
I 36.41 - 4152
a L RBPELE, b TR BIEER
M4 LHLH
, P>0s 25 ~100 kg . hm’2, [5] WEBSTER R. Quantitative spatial analysis of soil in the field
56.4 kg . hmiz K0 0 ~ 30 kg [J] . Advance in Soil Science 1985, 3. 64-70.
. ] 2 -~ °
i 18 ke * hm’2 [6] LEGENDRE P, M-J Fortin. Spatial pattem and ecological anal-
m g m . ysis{ J] - Vegentatio, 1989, 80; 107-138.
[7 , . SPSS [ M].
(1 . [M]. : » 2003.
. 1999: 102-149. 8] i ) .
(2 . [J]. [J- , 2002, 11C1); 42-46.

, 2003, 17(1); 119-121.
[3] s . .. GIS

[99 ROSSI RE,MULLA D J, JOURENL A G, et al.Geostatistical
tools for modeling and interpreting ecological spatial depend-
[a. » 2000, 11(4); 557-563. encd J]. Ecological Monographs, 1992, 62; 277-314.
[4] CRESSIE, N. A.C..Statistics for spatial datal M] . New York:
John Wiley & Sons, N. Y. USA, 191.

(E#% 3870) (. , 2006, 22
(12); 144-147.
3
[2] . ..
, s 26.4emX (. , 2005, 21(9); 190-205.
10 cm , 30 em X 13.3 cm [ 3] , , .
. , . , 2006, 32(8); 1261-1264.
(4] ; [
, . .

, 2007(3): 51.

(1] ; , .

55



