4 3 Vol 42,No 3
2005 5 ACTA PEDOLOGICA SINICA May, 2005

@ *

el 3 - gl 3 .l 3 1.3 13 2
T %K A =k KER T REE =t
(1 ,

\ 210008)
2 . )
(3 . 100039)
51 44 .
, 0.07~ 226 mg kg ', 0.76 mgkg™ ',
s 1 05 mg kg™ ', R 0.45 mg kg™ ';
(1. 36 mg kg™ ) , (0.36 mg kg™ )
H Fe Al
S153. 6 A
, 0.81 0.73  0.72> %% ,
1/4 ,
(1, 2]
’ N CU.
C13,4]
Zn Pb Cd Cr Ni , (Se)
’ N Se
[sl.
L6] 1
5. 7
s As s 51 , s
8
Cd Pb Hg Ag ¥l 44 (0~ 15em)
2 2 1
* (2002CB41081( 09) (KICX 3— SW- 429)

, Emal: ymlo@mail isas. ac. en
(1977~ )., ) ,
: 2004- 06- 0% : 2004~ 11- 16



3 : ® 405

2.1

|
At

& FHR

1
Fig. 1 Map of sampling sites
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Fe Al Table 1 Basic properties of the soil in Hong Kong
—icp «
» [10] Soil properties Average value Min. Max. CvV
SPSS SiomaPlot pH (H,0) 5.09 4.20 9. 17 16. 1
gmar’io
O.M (gke=) 356 2.50 83.9 3.8
Clay (%) 245 0.20 45.4 40. 3
Fe (g kg™ 1) 22 4 1.50 62.9 9.1
Al (gkg™ 69 1 1170 122 0 .8
’ 2.2
[12]
(1] ’
; (< 0. 002 mm) , 0.125 mg kg™ ' ,0.125~ 0.175

, mg kg™ ' ,0.125~ 0.450 mg kg™ '
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Fig. 2 Frequency of soil seleniun content in Hong Kong
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Table 2 Average selenium contents (mg kg™ ') of the soils in Hong Kong, Guizhou Province, Hainan Province and in the Mailand, China

Regions Mean Median CV (%) Range Clarke
0.76 074 54.8 0.07~ 2.26
Hong Kong SAR
” ) 0.37 — 59.6 0.06~ 1.33
Guizhou Province 0.0%2
0.30 — — 0.04~ 0.79
Hainan Province
0.29 021 87.9 0.05~ 0.99
Mainland China
3
TaHe3 Average selenum contents (mg kg™ ') of soik different in type in Hong Kong
Se Se b
Soil suborder Range Average content Sample numbers
Udic Fernisols 0.22~ 2 26 0 $410.39 83
Udic Ferral sols 0.84~ 1 41 L 05t0.25 4
Udic Luvisols 0.46~ 1 55 09%0.37 11
Udic Canbisok 0.07~ 1 59 0 47%0.41 2
Orthic Spodosols 0.25~ 0 72 045%0.23 5

1) * M ean £SD
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Fig. 4 Correlation between suface soil Se content and elevation in
Hong Kong
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Fig. 3 Sol selenium content distribution in Hong Kong soil profies

2.3.3
300~ 400 m \ 931 m
(R’= 0. 567,
p< 0.01)( 4 (13
[23]
[24]

Table 4 Aveage selenium contents (mg kg™ ') of soils developed

from different parent materials

Se Se b
Parent mat erials Range Average ontent Sample numbers
Granite 025 .41 0.5%032 18
Tuff 018 226 0.87£040 o
Sandstone 010~ 1.04 0.48%0 34 14
Alluvial deposic 0 07~ 0.47  0.25%0 16 5
1) + Mean £ SD
2.4.2 pH
pH
pH

B

(r=- 0539, p< 0.01),

(< 0.002 mm) (r= 0.570, p< 0.01) (r=
0.514, p< 0.01)
5
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5 Se pH pH ,
Se0s™ ;
Table 5 Correlation marix beween Se ontent and pH, OM
and clay content in surface soil ’ ’
Se pH (H,0) 0. M. Clay . , ’ ’ [13]
Se 1. 000 ’
pH (H,0) - 059" 1. 000 180 -
OM 05147 -o028 1. 000 B 160 o o
Clay 050°" - 0.589 " 0. 029 1. 000 » 140 o
—I¥ 120
w ok (p< 0.01) * * Significance level (p< 0.01) 5 41 1.00
El
pH 3 u 0.80
2 #H 060
, (Se037 ) g 040 Oal
020 @Fe
? ? 0 00 1 1 ]
(S 0> ) [ 16] . Se03 00 200 400 600 800 1000
THFeR AIFE
, , Soil Fe and Al content (g kg™"y
Se04” , , pH
5 Se Fe Al
[13] pH
’ ’ Fig. 5 Comelation between soil Se contents and Fe or Al contents
Se P Se in Hong Kong surface sol
pH )
[17] pH
[18] ) pH(H20) 4~ 6
2
[ 13] .
(< 0.001 mm) pH(H0) 51
4 , N Fe Al
- ’
. 2.4.4
2 2
[17]
6 ,
2 2
[19] R R
2 2
2 2
; 1
, 10
2 2
4 ,
2 2 l2J
: 9311 m [20]
- 2
163 mg ke ] 1, -
(076 mg kg )
2.4.3 Fe Al 5 6 Se
. i oy .
, Se Fe Al Tahe6 Selenium contents (mg kg™ ') in surface soil unde
different land use pattems in Hong Kong
(p< 0.01),
2 Se S M
(1) 0.52 0.520( 5), Fe  Se
Land use Range Average ontent Sample numbers
Al Se Woodland 058 1.85 1. 36£0 41 7
Grassland 010~ .29 0.67%0 28 PA]
5 Couniry park 0 41~ 1.00 0. 80+0 24 5
, , « 7 Famland 007~ 0.74 0.36%025 8

1) + Mean 8D
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0. 07~ 2.26 mg kg™ ',
0.76 mg kg™ ',
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HONG KONG SOIL RESEARCHES

@©. DISTRIBUTION AND CONTENT OF SELENIUM IN SOILS

Zhang Haibo"®  Luo Yongming"®  Wu Longhua'® Zhang Ganling"® Zhao Qiguo"* Wong Minghung®

(1 Soil and Emironmentd Biaeneliaton Center ¢ Institute of Soil Sdence, CAS, Soil and Emwironment Joint (penLabaaay,
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(2 Croudher Institute for Erwironment al Science, Hong Kong Bapiist Unwersity, KavloonTong, HongKong, China)
(3 Graduate School f the Chinese Academy of Sdences, Bejing 100039, China )

Abstract The main objective of this project is to study distribution and concentration of selenium (Se) and its affeding
factors in Hong Kong soils. Soil samples were wllected from fifty- one soil profiles and 44 surface soil layers a 44 sampling sites
throughout Hong Kong for analysis of total Se with the aid of the indud ively coupled plasma spectrophotometry. The results ind+
cate that Se was mainly distributed in B and C horizon. Concentrations of total Se in all the soil samples ranged from 0. 07
mg kg™ ' to 2.26 mg kg™ '(dry wt. ), with the lowest and highest concentrations recorded in Orthic Anthrosols ( average 0.45
mg kg™ !, dry wt.) and Udic Ferralisols (average 1. 05 mg kg™ !, dry wt.) respectively. In terms of land use, the highest and
lowest concentrations were recorded in forest soil ( average 1.36 mg kg™ ', dry wt. ), and agricultural soil ( average 0.36 mg
kg ', dry wt. ) respedively. The main factor that influences Se concentration and distribution in Hong Kong soils was the parent
material. Other soil factors such as soil pH, organic matter, clay fraction, iron and aluminum also played relatively important

roles.

Key words Hong Kong soil; Selenium ( Se) ; Distribution; Influencing factors



