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Excel SPSS
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1
2008 9 95 Cu 22.3 mg/kg 16.4 ~
GPS 46.4 mg/kg Zn 61.69 mg/kg
o ” 42.5~77.8 mg/kg Cr 58.5 mg/kg Ni
> 25.7 mg/kg
Ike Cu 22.3 mg/kg
55 34 17.9 ~30.8 mg/kg Zn 62.5 mg/kg
( ) 02 49.0 ~96.7 mgkg Cr 58.8 mg/kg
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Fig. 1 Distribution of sampling sites
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x1 BETREHE. IHEIRPEECREIENRITE

Table 1 Contents of heavy metals of topsoil and subsoil in farmland of Hailun City

Cu Zn Cr Ni
(mg/kg) 22.3 61.5 58.5 25.7
3.95 5.60 10.1 2.78
(mg/kg) 16.4 42.5 40.4 18.2
(mg/kg) 46.4 77.8 97.9 34.1
(%) 17.7 9.1 17.3 10.8
(mg/kg) 17.8 52.1 425 23.7
(mg/kg) 22.3 62.5 58.8 26.5
231 7.07 12.9 5.29
(mg/kg) 17.9 49.0 46.9 19.5
(mg/kg) 30.8 96.7 155.3 71.5
(%) 10.4 11.3 22.0 19.9
2.2 3.15
/
2 873 mg/kg
1 960 mg/kg (r=0.569")
914 mg/kg 423 ~ 1 825 mg/kg (1980 )
22.64 mg/kg 1980
39.60 mg/kg 65%
135 mg/kg
16.43 mg/kg 4.08 mg/kg ( )
113.9 mg/kg

*2 BRTRAHE. THZELTIEPHES 2 (mg/ke)

Table 2 Phosphorus contents of topsoil and subsoil in farmland of Hailun City

(%)
873 256 410 1960 29.3
914 253 423 1825 27.7
/ 1.01 0.3 0.39 2.35 30.0
39.60 20.85 10.24 134.50 51.9
16.43 14.99 4.08 113.90 92.5
/ 3.15 1.97 0.52 9.96 62.6
5
[20]
( 3 2.3
40% 50%  10% ArcGIS
[21]
2
90% (22] ArcGIS
5~ 30 mg/kg (20] ( 2 Cu
40 mg/kg 40 mg/kg Cr

40% Cu Cr
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R3 HMELIRBEYBMHZRNS

Table 3  Grade classification of available P in topsoil

(mg/kg) >40 20 ~ 40
40 50
(%) 40.0 50.0

10~ 20
10
10.0

5~10

0.0

<5

0.0

Cu (mg/kg)

[10~20.0
20.0~21.1
-=—(l)(m Il 22.3~24.0 O-Sﬁ?(m
Il 24.0~75.6

>z

Cr (mg/kg)

10516
51.6-54.5
W 545568
pELUEI B 56.8-62.0 RV
B 620-189.6

2 HEIBRESERBHN=ESH

Zn (mg/kg)

[10~56.8
56.8~59.3
N 59.3~61.8
Il 61.8~65.7
Il 65.7~129.8

Ni (mg/kg)

[J0~234
23.4~24.7
B 24.7~25.8
Il 25.8-27.8
Il 27.8-47.8

0510 2?(m

0510 2?(m

Fig.2 Content spatial distributions of heavy metals and phosphorus in topsoil

/n

S (mg/kg)

[10~500
500~600
I 600~800
I 300~1000
Il 1000~1960

A% (mg/kg)

[Jo~10.0
10.0~20.0
I 20.0~30.0
I 30.0~40.0
B 40.0~134.5

Cu Cr Ni
4)
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x4 EERMAREMSHZEHERME

Table 4 Correlation coefficients between contents of heavy metals and phosphorus

Cu Zn Cr Ni
Zn 0.086
Cr 0.278" 0.078
Ni 0.317" 0.107 0.548™
0.137 0.127 —0.001 -0.218"
-0.003 0.068 —0.104 -0.112 0.049
* P<0.05 *E P<0.01
Ni [21]
2.4
2] AL A, B C4 ( 5 Cu 3
Ay (23.8 mg/kg)
B (209 mg/kg) C
22.2 mg/kg Zn Ni A
A, B
C C Zn
Cu Zn 62.6 mg/kg Ni 27.0 mg/kg Cr A,
A, B 51.4 mg/kg
A, A,
B C 860 mg/kg
Ay
47.1 mg/kg A, 13.3 mg/kg
B 15.7 mg/kg C
®5 ARAEREHEEGERBEE
Table 5 Contents of heavy metals and phosphorus in different genetic layers
Cu Zn Cr Ni
Ay 23.8a 61.7a 589a 255a 963 a 47.1a
3.67 6.73 11.80 2.27 224 22.9
(%) 15.4 10.9 20.0 8.91 23.3 48.8
A, 21.9 ab 61.7a 56.1 ab 254 a 939 a 133 ¢
2.31 4.24 7.35 2.41 253 6.79
(%) 10.6 6.9 13.1 9.5 27.0 51.2
B 209b 578 a 5140 242 a 859 a 15.7 be
3.53 7.03 6.24 4.67 268 8.38
(%) 16.9 12.2 12.1 19.3 31.2 53.4
C 22.2 ab 62.6a 56.9 ab 27.0a 866 a 21.8b
3.37 4.44 6.72 4.85 260 10.27
(%) 15.2 7.1 11.8 18.0 30.0 47.1

P<0.05
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3 4
3 15 mg/kg 4 10 mg/kg
2008 2
8 2 26 mg/kg
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3 8
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Fig.3 Content distributions of available P and water soluble P in soil profiles
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Characteristics of Heavy Metals and Phosphorus in Farmland
of Hailun City, Heilongjiang Province

CHEN Yu-dong'?, ZHOU Jian-min*, XING Lu’, FENG Yan-fang’, HANG Xiao-shuai', WANG Huo-yan®"

(1 Nanjing Institute of Environmental Science, Ministry of Environmental Protection, Nanjing 210042, China; 2 State Key
Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008,
China; 3 Institute of Resources and Environment, Jiangsu Academy of Agriculture Sciences, Nanjing 210014, China)

Abstract: In order to study heavy metals and phosphorus characteristics in soil of Hailun City, a typical agricultural region
of Heilongjiang Province, 95 topsoil samples, 95 subsoil samples and 92 soil samples of 25 profiles were collected from the
farmland, and Cu, Zn, Cr, Ni and phosphorus contents were determined. On the base of the previous results, another 8 profiles
were selected to further study phosphorus characteristic in vertical direction. The results showed that the contents of heavy metals
of Hailun City were low but showed a certain degree of accumulation compared with the background values of Songnen plains.
Available P content was distinctly higher than that of the second soil survey. Spatial distribution of heavy metals and phosphorus
in topsoil were significantly different, the heavy metals mainly originated from parent materials instead from phosphate.
Phosphate was one of the key factors of the substantial increases of available P. The contents of the heavy metals and phosphorus
first decreased then increased as soil deepened, available P contents were significantly different in four soil genetic horizons. The
results of 8 profiles indicated that phosphorus content sharply decreased at first then remained stable or slowly increased or
fluctuated strongly as soil deepened, which might be correlated with tillage history, tillage method and crop types.

Key words: Heavy metal; Phosphorus; Spatial Distribution; Profile



