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AR K EERK R EESE RIRA#Mm"

1,2 1* 1 2%
(1 225009 2 215123)
( )
(30 60 120 kg/hm?)
120 kg/hm’
16.6% 120 kg/hm’ (53%
45%)
S511 A
( )
[1] 1
16.1% 1.1
82.8%" ( 46
) 1
5 000 mg/kg
Fz1 AW EMEUMER
[3] Table 1 Physiochemical properties of tested field soil
( )

(g/kg) 22.52+1.73

[4] [5] (g/kg) 1.15+£0.08
(P20s, g/kg) 0.80 £ 0.04

(K20, g/kg) 10.53 +0.56

(mg/kg) 0.26 £ 0.03

Cu (mg/kg) 15.57 £2.81

Cd (mg/kg) 3.52+£0.81
Pb (mg/kg) 97.63 + 13.02

[l Cr (mg/kg) 27.55+0.61

pH 7.10 £ 0.03

( AA17202026-7 AA17202044-1 AA17202026-6 AA17202027-3
AA17202019-2 AA17202010 AA17202038-1)
(qgdai2000@126.com xbyin@ustc.edu.cn)

(1983—) E-mail: guanww007@163.com
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50

1.2
1 (CK Sel120 CK
) 3 ( )(5e30 30 %2 TR SKERKS EN LR
kg/hl’n2 Se60 60 kg/hm2 Sel120 120 kg/hrnz) Table 2 Relationship between Se fertilization rate and rice tiller
667 m? 3 GB/T number
22499—2008!" (_/667nr)
0.300 mg/kg 2015 5
23 6 11 (2015 6 CK 30.1£44a 275+3.6b 19.0+£3.6b 173+1.5a
17 ) Se30 33.6+49a 30.8+50ab 233+6.7ab 183+29a
Se60 36.5+44a 31.7+52ab 273+50ab 19.0+26a
1.3 Sel20 36.7+5.1a 33.0£33a 28.0+52a 193+25a
P<0.05
3~5 3
3
Sel120
CK 53 cm
1.4
025 ; 3 WRARSKERENER
able 3 Relationship between Se fertilization rate and rice height
@& 1 v AFS-9230 )
( ) [8]
(ICP-MS) CK 594+46a 99.0+43b 1179+73a 1173+7.1a
(GBW 07603-GSV-2) Se30 59.5+3.8a 102.3+3.6ab 123.9+7.6a 117.9+4.6a
Se60 60.7+2.7a 102.7+3.5ab 129.6+4.4a 121.7+2.6a
L5 Sel20 603+09a 1043+34a 1294+7.0a 121.9+48a
20 g
30 min 20 min 10 000 r/min 2.2
1h 4
Sel120
" CK 50.4 kg/667m*
) 3
CK CK
21 545.4 kg/667m*> Se30 Se60 Sel20
2 3 570.1 572.4kg  584.6 kg/667m’
(Se30 Se60  Sel20) (CK)
Fz4 WMEBAEXNKBETHMRERFENZIT
Table 4 Effects of Se fertilization rate on dry matter weight and yield of rice
(kg/667m?’) (kg/667m>)
CK 215.6+13.1b 832.5+34.1a 10089+42.1a 13399+58.1a 5454 +£153a
Se30 226.8 £ 6.8 ab 840.2+370a 1053.6+558a 1366.1 £553a 570.1 £52.5a
Se60 254.8 + 14.7 ab 9352+756a 1166.4+58.6a 1513.7+385a 572.4+6.7a
Sel20 266.0+ 154 a 997.5+119.0 a 1279.2+252a 1606.5+43.0a 584.9+80a
2.3 pug/kg Sel20 171.1 pg/kg
5 CK 40 CK 300%
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13.1 CK  Sel20 45.8%
pg/kg 25.4 ng/kg 94% 52.6% CK  Sel20
28.9 pg/kg 145.7 pg/kg 400% 9.0%  5.5%
CK 68.6% Sel20 _
©t %5 BEARTREMSHALE(@gke)
85.2% Table 5 Contents of different selenium forms in milled rice
2.4
6 Sel20 CK 42.0+10.8a 13.1+£2.1a 289+43a
CK CK 4.6
Sel20 171.1+£21.0b  254+£25b 145.7+104b

6.9 2.6 2.5

Fo KFETEEDAE. . %, R, HHHRME

Table 6 Accumulation of Se, As, Cr, Cd and Pb in different parts of rice panicle

CK Sel20
(hg/ ) (%) (ng/ ) (%)
0.067 +£0.035a 45.8 0.311+0.215a 52.6
0.018+0.012a 12.0 0.124 £ 0.009 b 20.9
0.049 £ 0.011 a 332 0.125+0.006 b 21.0
0.013+0.003 a 9.0 0.033 £ 0.007 b 5.5
0.000 + 0.000 a 0.0 0.000 + 0.000 a 0.0
0.089 +0.021 a 25.1 0.115+0.100 a 17.7
0.257+0.226 a 72.7 0.455+0.159 a 70.3
0.008 +0.014 a 2.3 0.078 +0.062 a 12.1
9.659+2.141 a 38.8 0.000 + 0.000 b 0.0
2.636+0.220 a 10.6 0.000 + 0.000 b 0.0
11.606 + 8.756 a 46.6 11.364 +4.557 a 96.9
0.985+0.199 a 4.0 0.365+0.210b 3.1
0.072 +£0.031 a 35.0 0.054 +0.009 a 47.2
0.043 £0.011 a 21.0 0.031+0.012a 27.3
0.068 +0.036 a 33.0 0.022 £ 0.004 b 18.9
0.023+0.013 a 10.9 0.008 £ 0.001 b 6.9
0.123 £0.106 a 8.5 0.034 +£0.028 a 23
0.090 + 0.040 a 6.2 0.237+0.172 a 16.3
1.115+0.622 a 77.1 1.083 £0.438 a 74.5
0.119+0.031 a 8.2 0.100 £ 0.051 a 6.9
(CK 45% 25%
Sel20 72.7%  70.3%) 12.2%  6.3%
Sel20 14.1%  4.0%
CK  Sel20
(0.05%)
CK 38.8% 77.1%(CK)  74.5%(Se120)
10.6% Sel20
10.1%
46.6% 96.9% 3
35.0%(CK)
47.2%(Se120) 3.1
0.207 pg/ 0.114 pg/ CK
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Effect of Selenium Fertilization on Rice Growth and Accumulation of
Heavy Metals in Rice (Oryza sativa)

GUAN Wenwen'? , DAI Qigen'’, ZHANG Hongcheng', YIN Xuebin®’

(1 College of Agricultural Science, Yangzhou University, Yangzhou, Jiangsu 225009, China; 2 Key Laboratory of
Functional Agriculture, Suzhou Institute for Advanced Study, University of Science and Technology of China, Suzhou,
Jiangsu 215123, China)

Abstract: A filed experiment was conducted to explore the effects of different Se fertilization rates on rice growth and the
accumulation of heavy metals (As, Cr, Cd, Pb) in rice and to disclose the feasibility to reduce the contents of heavy metals in the
edible part of rice by Se fertilization. The results showed that selenium fertilization increased rice plant tillering, height and dry
matter weight, but no significant differences existed in different Se fertilization treatments (30, 60, 120 kg/hm?). Selenium
fertilization had certain stimulation effect on rice yield. Selenium fertilization significantly improved the contents of total
selenium, and inorganic and organic selenium in rice, which were increased by 300%, 94% and 400%, respectively, among of
which, the proportion of organic selenium increased from 68.6% to 85.2%. Selenium fertilization significantly increased the
accumulation of Se and As in rice panicle by 260% and 85%, respectively, and significantly inhibited the accumulation of Cr an
Cd by 53% and 45%, respectively. But there was no significant inhibitory effect on Pb (0.05%). So Se fertilization can promote Se
be transported to millde rice and bran, and can inhibit As be transferred from the branches to husk and bran. At the same time,
selenium fertilization can effectively inhibit the accumulation of Cr, Cd and Pb in milled rice.

Key words: Selenium (Se); Fertilizer; Rice; Heavy metal
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