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202 1.3
1.2 1.3.1
200 g 2 mm
(F) + (FO) pH( 2.5:1)
+ (FC)3 0(Se0)
0.2(Sel) 0.4(Se2) 0.6 mg/kg(Se3) 4
12 (D 20 g
4
F1 BHREZLENMENFTXRINEEAE
Table 1 Treatments of different materials and exogenous Se input
levels of pot experiment
(mg/kg)

F-Se0 ) 0 (Se0)

F-Sel (F) 0.2 (Sel)

F-Se2 (F) 0.4 (Se2)

F-Se3 (F) 0.6 (Se3) 1.3.2 0.300 0 g
FO-Se0 + (FO) 0 (Se0) 8 ml 120 C
FO-Sel + (FO) 0.2 (Sel) 30 min
FO-Se2 + (FO) 0.4 (Se2) 10 min 800 W 800 W 5 min
FO-Se3 + (FO) 0.6 (Se3) 10 min 1400 W 20 min
FC-Se0 + (FC) 0 (Se0) 60 C
FC-Sel + (FC) 0.2 (Sel) 120 C 2 ml
FC-Se2 + (FO) 0.4 (Se2) 5mll:1 15 min
FC-Se3 + (FC) 0.6 (Se3) 50 ml

( AFS-8330)
2 mm 1.4
30 cm 22 cm 8 kg/ [18-19]
1~2cm (RAT)
10d RAT=Co0¢/Csoit
(PTI)
20d PTI=Cyran/Croot
(Na,SeO;)( (STI)
98% =44.7%) STI=Cgrain/
(15- 15-15) Cotrm
0.25 g/kg 10d 0.09 g/kg
0.04 g/kg
0.06 g/kg
1.25 g/kg
ARSI FH (%) = [(MIEH AL 21220 2R AN
s o e 0 b B B R/ NSV I
2% 20 gke H]x100%
Excel 2007 JMP7.0
7~10d LSMeans Differences Student's t
3~4cm
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2
2.1 pH
pH 2.2
pH
pH Q) 1
pH +
(FO) pH (F)
- (FO) (F) >+ (FO)>
+ (FO) pH + (FC) Se2
2 FO>F>FC F
Se0 Sel Se2 FO FC
FO F FC Se3
FO F FC FO FC
79.6% 71.4% Sel
249%  11.5% ( 3 Se0 FC 3
F FO F FO
( Se3 )
F2 FRELIEpH RKFEFE
Table 2 Soils pH and dry weights of rice grain under different treatments
pH (g/pot) (g/pot) (g/pot)
F-Se0 6.81 £0.07b 54.09+1.79b 6.32+0.83d 60.90 +7.63 b
F-Sel 6.81+0.06 b 52.87+5.52b 6.15+1.36d 60.84+3.41b
F-Se2 6.79+0.03 b 47.67+4.87b 6.18+0.77d 64.13 = 7.40 ab
F-Se3 6.83+0.05b 47.09+1.62b 6.64+0.96 d 66.78 = 1.78 ab
FO-Se0 6.80 £ 0.06 b 90.19+1.60 a 13.24+2.77a 82.66 +4.43 a
FO-Sel 6.81+0.03b 91.18+7.30 a 11.85+1.36 ab 82.29+501a
FO-Se2 6.76 £0.06 b 79.73 £ 6.67 a 11.10 + 1.34 abc 81.19+6.21 ab
FO-Se3 6.84+0.09 b 82.53+0.73 a 9.21 £1.19 bed 69.44 + 4.87 ab
FC-Se0 7.05+0.01a 4344+£6.03b 6.49+£045d 78.12 £ 15.87 ab
FC-Sel 7.09+£0.03 a 45.75+£8.13 b 7.51£0.84 cd 69.44 +4.87 ab
FC-Se2 7.05+0.06a 49.32+0.89b 6.55+1.12d 71.38 £ 9.40 ab
FC-Se3 7.07+0.07 a 50.67+1.18b 5.94+£0.54d 64.02 +2.13 ab
(P<0.05)
R3 RMARRIFN SRR K T X 7K A EXMBAENREF E)

Table 3  F values of variance analysis on dry weights of rice grain and rice biomass under different treatments

Foos Foo
2 249.32" 14.78" 3.40 5.61
3 1.71 1.67 3.01 4.72
> 6 2,91 1.61 2.51 3.67
24
* P<0.05 o
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Fig. 1 Se contents in different organs of rice under different treatments
(D 5

(G
x4 PRHEANFISNRIEK XK EEMAES EFLMEIA EDF(FE)

Table 4 Values of variance analysis on Se contents in different rice organs under different treatments

FO.OS FO.OI
2 29.28"” 41.06" 37.36" 35.26™ 26.80" 3.40 5.61
3 135.54™ 86.87" 97.66™ 99.20" 60.87" 3.01 4.72
> 6 3.74" 6.93" 11277 10.83” 4.93" 2.51 3.67

24

2.3
5
3 (Sel
Se2 Se3) RAI
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(Se0) y = —3.373x>+4.261x+
RAI 1.299(R*=0.997 3 P<0.01) y=-6.359x+6.027x+1.032
F>FO>FC (R*=0.998 2 P<0.01) y = —1.639x*+2.322x+0.933
(R*=0.998 2 P<0.01)
F FO
FC 3 (x) RAI()

x5 ARLETHEAEKBAEANEBZRY

Table 5 Se transport indexes in rice under different exogenous Se treatments

RAI PTI STI STI STI
F-Se0 1.29 def 0.52 cde 0.77 abc 0.62 bed 0.53a
F-Sel 2.05 abc 0.62 abed 0.77 abc 0.80 b 047 a
F-Se2 2.43 ab 0.52 cde 0.88 ab 0.83 ab 0.55a
F-Se3 2.65a 0.64 abc 0.95a 0.85 ab 0.54a
FO-Se0 1.02 ef 0.76 a 0.61 be 0.39 d 0.21b
FO-Sel 2.01 be 0.66 abc 0.64 be 0.43d 0.37 ab
FO-Se2 2.39 ab 045e 0.60 be 043d 0.38 ab
FO-Se3 2.36 ab 0.69 ab 0.61 be 0.62 cd 0.37 ab
FC-Se0 0.94 f 0.54 bede 0.57 ¢ 0.54 cd 0.44 a
FC-Sel 1.31 def 0.49 cde 1.05 a 0.83 ab 0.46 a
FC-Se2 1.62 cde 038 ¢ 1.06 a 1.08 a 0.53 a
FC-Se3 1.73 cd 0.45 de 0.78 abc 0.74 be 0.55a
RAI PTI  STI ( / ) ( / )
( / ) STI STI STI /
5 F FO FC
(PTD) 5
0.52~0.64 045~0.76 0.38~0.54 F F-Sel
FC PTI STI >STI >STI
FO Se2 PTI
3 Se0>Se3>Sel>Se2 Se0  ( ) STI
F>FO>FC
Se0 FO FC Sel Se2
PTI F Se3 FC STI
F 35.4% 20.4% 18.0% FO F
Sel Se2  Se3 17.2% 31.6% 35.8% Sel  Se2
FO PTI F 5.7% 13.7%
8.6% FC PTI F Se3
20.7% 26.2% 29.0%
Sel  Se3 + +
STI STI
80%
C ) 3 (STL )
F>FC>FO F FO FC STI

047~0.55 021~038 0.44~0.55
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F FC
+ + 92.4% 28.9% Sel FO F
FC 145.2% 76.1% Se2 FO F
FC 90.5% 75.2% Se3 FO F
FC 132.0% 123.3%
(Sel Se2  Se3)
STI  STI  STI (Se0)
6
+ Se3 STI
STI STI
FO FC
F
24
FC-Se0
( 6) FC-Se0
FO>F>FC Se0 FO
F 6 HNEWGSAE MR AL BRI A K RS AR A B REKOR
Table 6 Se accumulation in rice under different materials and exogenous Se input treatments
Se (ng) (%) (%) (%)
F-Se0 30.74 £3.54 10.54+0.84 a 52.94+£6.05b 36.52+6.26a
F-Sel 88.60+12.17d 937+1.62a 5431+£1.96b 36.12+0.36 a
F-Se2 116.68 £ 4.12 be 10.20 £ 0.58 a 54.52+4.69b 3528+4.12a
F-Se3 205.32+12.58 a 8.53+0.71a 55.06+3.78b 36.41+3.14a
FO-Se0 45.88 £ 1.65 ef 11.87+2.87 a 55.56 £2.97 ab 32.57+3.30 ab
FO-Sel 123.36£2.42b 11.53+0.51 a 52.89+£2.02b 35.58+2.05a
FO-Se2 126.89 £17.36 b 10.90 +2.76 a 57.34 £ 2.86 ab 31.76 £ 1.82 ab
FO-Se3 213.33+ 1428 a 10.32+2.35a 52.68+2.67b 37.01+1.70 a
FC-Se0 23.85+5.11f 11.44+193a 65.55+2.33a 23.01+4.18b
FC-Sel 50.31+£3.01 ef 11.71+£0.62 a 53.50+6.10b 34.79+6.50 a
FC-Se2 66.60 = 7.28 de 1245+ 1.41a 51.56+1.11b 3599+1.37a
FC-Se3 91.94 +8.74 cd 11.12+£0.66 a 54.51+1.04b 3437+045a
2.5 F FO
FC Sel  Se3
F FO FC
F FO 0.62% ~
FC ( 2 F FO FC 1.02% 0.43% ~ 1.03% 0.24% ~ 0.37%
2.69% ~ 0.94% ~ 1.32% 0.79% ~
3.64% 2.55% ~4.43% 1.34% ~ 1.65% 1.81% 0.55% ~ 0.75%
F FO FC 3
2.42% ~ 3.1
3.34% 2.26% ~4.07% 1.16% ~ 1.46%
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Fig. 2 Utilization efficiencies of exogenous Se in main rice organs
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Eh (32]
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(pH 7.5 ~8.5) Se(VI)
[25-26] [27]
Se(IV) Se(IV)
[33]
pH
pH
(28] + (FC)
Broyer [29] pH
0.6 mg/kg [34]
[30]
[35]

http://soils.issas.ac.cn



276 51

[44]

[36] NHI
NO; [37-38] [45]
STI STI
95 95
Sel Se2
( 3 STI STI ( 5)
[39]
Se4+
Se4+
3.3
(FO)
(PTI) (F)
(G- (FCO)(  6) FO
F (G
[40] F FC F>FC( 1)
[41]
5%( 2)
[42]
[46]
[43] 7% ~ 31% 60% ~
90% (471
(Sel Se2  Se3) PTI
(Se0)( 3)
PTI 2.7% ~ 3.6%
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(1 1.3%~1.7%(  2)
4
(1] Se0 Sel Se2
Se3 STI STI STI ( 3
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Effects of Exogenous Selenium Added with Different Materials to Soil
on Rice Selenium (Se) Nutrition and Utilization

HUANG Taiqing, JIANG Zepu, LIAO Qing, XING Ying, LIANG Panxia

(Agricultural Resource and Environment Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, China)

Abstract: Exogenous selenium (Se) input is one of the most important ways to improve Se content in rice. A pot
experiment was conducted to study the effects of exogenous Se input with different materials to soil on rice growth, Se adsorption,
transportation and accumulation by rice. The treatments were designed as follows : three fertilization patterns of chemical
fertilizer (F), F + organic fertilizer (FO) and F + biochar (FC); four exogenous selenium(IV) levels of 0 mg/kg soil (Se0), 0.2
mg/kg soil (Sel), 0.4 mg/kg soil (Se2) and 0.6 mg/kg soil (Se3). The results showed that appropriate exogenous Se didn’t
influence significantly rice yield and biomass, but improved Se content in rice significantly and promoted Se in stems and leaves
transported to grain. FO and FC treatments decreased root absorption index (RAI) of Se. FO treatment hindered Se in stems and
leaves transported to rice grains, but input of appropriate exogenous Se with FC could enhance it. In a word, FO and FC
treatments could not improve Se content in the above-ground part of rice, especially reduced Se content in rice grain. Organic
fertilizer improved rice yield significantly so it accumulated more Se in rice biomass, but biochar had no such effect. Exogenous
Se utilization by rice is below 5%.

Key words: Selenite (Se); Transport index; Rice; Se accumulation; Se utilization
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