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Table 1 Nutrients and basic chemistry properties of soil in 0~20 em depth
Organic matter/g + kg~ ! Total N/g+kg~! Total P/g+ kg !  Total K/g+kg~! Available N/mg+ kg~! Available P/mg+ kg~!  Available K/mg + kg~
22.70 6. 80 1.30 1.86 17. 60 96.91 103.10 164. 00
2 0~45 cm
Tuble 2 Basic physical properties of soilin 0~45 cm depth
Mechanical composition/ %
Depthy/cm Porosity/ % >0.2 mm 0.02~0.2 mm 0.002~0.02 mm <0.002 mm
0~15 51.08 14. 26 46.33 24.23 14. 98
15~30 18.81 16.29 12.95 21.95 18.81
30~45 43.82 18.01 41.98 22.09 17.92
3
Table 3 Content of nutrients in organic fertilizer
Moisture/ % N/g+ kg~ P205 /g« kg~ K:0/g + kg1 Available P/mg + kg=!  Available K/mg + kg~ Organic matter/g + kg~
44.5 5.2 3.5 2.4 2 560.0 3225.0 261.2
1.2.2 2010 5 Pb 3
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2.2 N

Cd.Pb Zn

, 0~40 cm
Cd.Cr.Pb.Cu.Zn
Zn )

7 o
,Cd\Cr\Pb‘Zn

Zn
’ CU
2 s
Cr.Pb.Cu
; Zn

0~40 cm ’

o 40~80 cm

H N 0~40 cm ’ H
3 s
pH .
. 2.3

ONIO cm ° )

40~80 cm N o 4

, Cr.Zn Pb3
. , Cd Cu
Zn Cd, 5%
N 3 Cd.Cu.Pb.Zn

,Cr
49



2011(23) :47~51

4

Table 4 The relationship between soil total content

and available state content of heavy metals

Treatment Cd Cr Cu Pb Zn

. 0. 500 0.812% 0.366  0.836% % 0.716%
Outside the greenhouse

L 0.963% % 0.917% % 0.982% % 0.916% % 0.961* *
Furrow irrigation

o 0.961% % 0.964% % 0.995% % 0.981% * 0,966% *
Drip irrigation

o 0.985% % 0.760% 0.965% % 0.971% % 0.984% %
Subsurface irrigation

:n=8, * % (P<<0.01); * (P<C0.05),

Note:n= 8, * % express very significant correlation (P <C0. 01); % express

significant correlation(P<Z0. 05) ,
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Research on Soil Heavy Metals of Long-term
Positioning Greenhouse under Different Irrigation Methods

XIAO Zhi-qiu,ZHANG Yu-long, WANG Fang
(College of Land and Environment, Shenyang Agricultural University, Liaoning Key Laboratory of Agricultural Resource and

Environment, Shenyang, Liaoning 110161)

Abstract: The objective of this study was to research the distribution of both the total contents and available contents
of element Cu, Zn, Cd, Cr, Pb under three irrigation patterns ( subsurface irrigation, drip irrigation and furrow
irrigation)at the 0~80 cm soil profile. Soil samples were collected both inside and outside the greenhouse. The results
showed that the total contents and available contents of soil heavy metals both inside and outside the greenhouse were
increased with soil depth. The total contents and available contents inside the greenhouse were higher than the soil
outside at 0 ~40 cm soil depth obviously. There were significant differences both the total contents and available
contents within 3 irrigation patterns. In the total content aspects, the furrow irrigation had the highest contents of
element Cd and Cr; subsurface irrigation had the highest contents of element Pb and Zn. In available contents of
element Cu,Cd,Cr,Pb aspects, shown the furrow irrigation>drip irrigation™>subsurface irrigation. The relationship
between the total contents and available contents of soil Cu,Zn,Cd,Cr,Pb were positive correlation. The content of
soil organic matter was conducive to improve the total contents of soil heavy metal. However, the increase of the pH
value was conducive to decrease the available content of soil heavy metal. The factors affect the content of soil organic
matter and pH values were irrigation and fertilizer which also affects the soil total contents and available contents.

Key words: greenhouse;irrigation patterns;soil heavy metals
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