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EmREIEKETmREE AR SERE S H”

(1 330006 2

pH
234.7 ng/kg (n = 26)

90% (0.62 pg/kg n=26)
( )
pH ( )
(P>0.05)
X132 X825 A
( )
[1-2]
(345 pg/kg
n=15)
[1] [31
[4]
pH [5-6]
[7-8]
(41161016)
(1978—)

1 2
330031)
26
(8.88 ng/kg)
(0.47 pg/’kg n=21)
(P<0.05)
pH
pH
1
1.1
26
GPS
0.1 0.25
0.149 mm pH
( )

(pH = 7.07) pH 5.13
(4.66 ~5.65 n=25) 16.29 g/kg(6.52 ~
27.51 glkg n=26)

1.2

pH Ag/AgCl pH (PB-10
Sartorius) ( 2501

K2Cr207
(AFS-8130 ) ( 0lg)

5 ml HNO:(65.0% ~ 68.0%)
3 ml HF(40.0%)

1 ml HC104(72.0%)

HCI(36.0% ~ 38.0%) (100°C
30 min) 5% HCI(v/v) 1.5% KBH,
0.5% KOH
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280V
0.8 L/min

80 mA
0.3 L/min
(KH,PO,)
(ICP-MS iCAPQ Thermo Scientific)
15¢g 50 ml 10 ml
KH,PO4(16 mmol/L) (300 r/min 1 h)
(2200 r/min 20 min) (<0.22 um)
4.80 ml 0.20 ml  HNO;
vlv 50% ) 2% 1.50 ml

PRP-X100 (Hamilton

SPSS19.0(1IBM

USA) Excel 2003(Microsoft USA)
2
2.1
98.0 ~
609.0 ng/kg( 1) (98.0 pg/kg

(424.7 pg/kg  609.0 pg/kg)
150 ~ 340 pg/kg
234.7 pg/kg (n = 26)

141.7 pg/kg)

USA) (ICS-3000 Dionex USA) (D ( )
50 mmol/L NH,NO; 1 mmol/L (151 pgkg n=23)2
NH,EDTA 2% (v/v) CH;OH 0.1 mol/L (201 pg/kg n=4n A
(TRIS) (0 ~ 20 cm) (290 pg/kg)™
1.3 (310 pg/kg)!'” (]
[12]
(Se*  se)
F1 TERDWE. HEREFIRINERERSEM (ng/ke n=26)
Table 1 Concentrations of total Se in soil, extractable Se by KH,PO, and composition of Se species in the soil extract
234.7 104.1 218.1 98.0 609.0
8.88 2.70 8.50 4.66 15.76
7.88 2.15 7.60 4.36 12.28
1.00 1.25 0.58 0.01 5.90
0.62 0.64 0.38 0.01 3.28
0.47 0.98 0.19 <0.01 4.62
(n=5)
8.88 ng/kg
311995 3.78%
( 7.88 ng/kg  1.00 pg/kg
100 ~ 1 000 pg/kg ) 90%
Tan U (11.26%)
( 590 )
>175 pg/kg ( Se®  0.47 pg/kg)
( Se*  0.62 pg/kg)
[14]
>400 pg/kg 200 ~
400 pg/kg 100 ~ 200 pg/kg
<100 ng/kg ( 0.1% CaCl,) AB-DTPA
(ammoniumbicarbonate-diethylenetriamine pentaacetic)
2.2 KH,PO4(1 mol/L)
1 (16 mmol/L KH,PO,) (r = 0.93)!') Keskinen
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16 6 ( 2.9%* 1.1% ~3.4%21  3.78%
) ( ) Stroud 1
(K,HPO,-KH,PO,) (>70%)
(0.1 mol/L 1 mol/L) pH(44 7.0) (90%)
{7l 0.1 mol/L KH,PO, (72.18%)

0.5 mol/L NaHCO; H,O0 3

2.3
KH,PO,
(18] (19 (P<0.05)(  2)
(201 16 mmol/L (r=10.77 P<0.01)>
KH,PO4(pH = 4.8) (r = 070 P<0.01)> (r = 0.66
217221 P<0.01)> (r=0.49 P<0.05)
(
1.22% ~ 9.88% ) (P<
0.05) 0.89 0.63 0.62
4% KH,PO,
(P<0.01)
5% 16 mmol/L ( )
KH,PO, ( ) (r=026 P>0.05)( 2)
F2 TIEMESRES TIEMEROMEXREL
Table 2 Correlation coefficients between Se species and soil properties
pH

1.00 0.70™ 0.49" 0.66" 0.20 0.77" -0.20 0.02
0.70" 1.00 0.89" 0.63" 0.34 0.62" -0.37 0.02
0.49" 0.89" 1.00 0.21 0.00 0.26 -0.31 -0.17
0.66" 0.63" 0.21 1.00 0.73" 0.87" -0.27 0.34
0.20 0.34 0.00 0.73" 1.00 0.26 -0.14 0.36
0.77" 0.62" 0.26 0.87" 0.26 1.00 -0.28 0.18

* P<0.05 o P<0.01
[24]
(r=0.89 P<0.01) pH
(r=0.49 P<0.05)( 2) (P>0.05 2)
[5, 23]
(P>0.05)( 2) (P>0.05 2) (23]
(
) ! pH  Eh pH (
(Se4+ Seé+)[18] ) ( Eh
( ) [18]
)[23]

[23]
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pH (n=3) 180 ~ 300 m
[5-6] (>250 m)
24 (210 ~ 250 m) (<210 m)3
175 ~348 m 295 227  195m 3
180 m(n = 1) 300 m
*3 TRESEEEANTIRMESRES LIEMERGR=26)
Table 3  Soil Se species and soil properties under different groups of land elevation
pH
(m) (ng’kg) (ng/kg) (ng/kg) (ng/kg) (ngrkg) (mg/kg) n
<210 288 + 147 9.7+3.4 0.6+04 09+1.8 84+23 5.06 +0.20 16.0 £ 6.7 8
210~ 250 233 +£73 9.1+2.3 0.5+0.3 04+0.3 83+2.1 5.17+0.25 18.2+6.1 10
>250 183 + 63 7.8+2.4 0.8+1.1 0.2+0.2 6.8+1.9 5.39 £ 0.69 142+43 8
( 3 288 ng/kg 11.26% ( )
183 pg/kg ) ()
y=-0.962x + 463.6
(R*°=0.181 n=26) (P<0.05)
(<300 m) 100 m ( )
96.2 ug/kg
3 pH
8.4 ng/kg (P>0.05)
6.8 ng/kg 19.1%
0.9 ng/kg 0.2 pg/kg 77.8%
pH
[25]
( 3 Bt AR 3E E 3% TR K% 49 Martin R Broadley #4%
F2 Scott D Young & 24 4 £ 35 BT ) e i A2 F 47
pH 5] Aoy XA B0
[25]
[26]
[11 TanJ A, Zhu W Y, Wang W Y, et al. Selenium in soil and
endemic diseases in China[J]. Science of the Total
« 3 pH = 5.0 Environment, 2002, 284(1): 227-235
pH = 2] , , .
30 pH = 8.0 -
[6] pH , 2011, 48(2): 230-237
) o D L
[7. ,2014, 46(1): 88-93
[4] , ) .
[1. , 2007, 39(5): 731-736
(5] , , y oo
3 1. , 1996, 27(3): 130-132
(6] , ) , - pH
[]. , 2010, 47(3):
4% 523-528
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Composition and Spatial Distribution of Bioavailable Se in Hilly
Red Paddy Soil of Southern Jiangxi Province

ZHANG Baojun', ZHONG Songzhen', GONG Ruyu', WU Daishe

(1 School of Public Health, Nanchang University, Nanchang 330006, China; 2 School of Environmental and Chemical
Engineering, Nanchang 330031, China)

Abstract: 26 typical samples were collected from paddy soils in Southern Jiangxi Province and the total Selenium (Se)

concentrations, phosphate extractable Se, pH and SOM were analyzed to better understand the composition and features of

bioavailable Se in the hilly red paddy soil of Southern China. The total soil Se concentration was 234.7 pg/kg (n = 26), which

belonged to the moderate level. Organic Se was the predominant fraction in the soil extract, approximately accounting for 90% of

the available Se in soil (8.88 pg/kg). The concentration of Selenite (0.62 pg/kg, n=26) in the soil extract was higher than that of

Selenate (0.47 pg/kg, n=21). Se species including organic Se, inorganic Se and Selenate in the soil extract were significantly

positively correlated with the total Se in soil and Se in soil extract (P<0.05). Soil pH slightly increased with land elevations while

the species of Se in the soil extract decreased except Selenite. There was no significant correlation between pH, SOM and Se

species in soil extract (P>0.05), however, the effect of SOM on transformation of Selenite in soil and its bioavailability need

further study.

Key words: Red paddy soil; Se; Organic Se; Selenite; Soil pH; Land elevation
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