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Fig. 1 Changes of selenium concentrations in rice different tissues at different growth stages
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Fig. 2 Changes of total Se accumulation in rice different tissues at different growth stages
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Fig. 3 Dynamic changes of selenium accumulation distribution in rice under different Se fertilization rates
2.4

(P<0.05) Se30 CK

http://soils.issas.ac.cn



1153

6
90% Sel20 CK
257% 50% (i
7% 14% ~27%
> > > > 9% ~ 20%
[12]
Y=0.002 7x+0.715 5(r = 0.993 9)
Y=0.000 2x+0.073
(r=0.988 1) 50%
¥=0.001 1x+0.295 6(=0.986 9)
Y=0.000 6x+0.166 4
(=0.999 5) 3.3
25¢
EEEES
20t o e [13]
’ M-
% o ngige
215¢ " i [14]
i
El:é
g 1.0r
A
0.5}
0.98
0.0 Se30  Sel20
L > > > >
. R SR [15]
4 BB BHROKRE SRR S -z
Fig. 4 Selenium accumulation in rice different parts at
maturity stage 4
3 1
3.1
( ) ( 2
)
> > > >
65% ~77%
[10]
[11 Wang Q Y, Zhang J B, Zhao B Z, et al. Influence of
long-term fertilization on selenium accumulation in soil
3.2 and uptake by crops[J]. Pedosphere, 2016, 26(1): 120-129

[2] , , .
7. , 2017, 54(3):

693-702
[3] , , , . -
1. , 2016, 48(4): 734-741
[4] , , ;o
1. , 2017, 34(5): 449-455

http://soils.issas.ac.cn



1154 50
(5] , ) y / [10] 5 5 s -
[J1. , 2013, 33(5): [J1. ,2017, 54(5): 1251-1258
1423-1429 [11] Galeas M L, Zhang L H, Freeman J L, et al. Seasonal

(6]

(7]

(8]

(9]

Chen L C, Yang F M, Xu J, et al. Determination of
selenium concentration of rice in China and effect of
fertilization of selenite and selenate on selenium content of
rice[J]. Journal of Agricultural and Food Chemistry, 2002,
50(18): 51285130

Dumont E, Vanhaecke F, Cornelis R. Selenium speciation
from food source to metabolites: A critical review[J].
Analytical and Bioanalytical Chemistry, 2006, 385(7):
1304-1323

s s s

7. ,2015, 5(11): 1-3

1. , 2013, 52(8): 1764-1767

[12]

[13]

[14]

[15]

fluctuations of selenium and sulfur accumulation in
selenium  hyperaccumulators and related nonaccu-
mulators[J]. The New Phytologist, 2007, 173 (3): 517-525
[J1. , 2007, 39(5): 731-736
Zayed A, Lytle C M, Terry N. Accumulation and
volatilization of different chemical species of selenium by
plants[J]. Planta, 1998, 206(2): 284-292

Terry N, Zayed A M, De Souza M P, et al. Selenium in
higher plants[J]. Annual Review of Plant Biology, 2000, 51:
401-432

Frankenberger W T, Karlson U. Campaigning for
bioremediation[J]. Chemtech, 1994, 24 (11): 45-51

Accumulation and Distribution of Selenium in Rice (Oryza sativa) at
Different Growth Stages

GUAN Wenwen'?, DAI Qigenl*, 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: To enhance Se accumulation in rice and meet human nutritional needs of Se by daily diet, an experiment was

conducted to study the kinetics of accumulation and distribution of Se in rice in a yellow muddy soil treated with nanoscale Se

composite fertilizers. The results showed that the studied rice cultivar had a relatively low ability to accumulate Se from the

yellow muddy soil, but the uses of Se fertilizers significantly increased Se accumulation in rice, and Se accumulation in rice

tissues positively correlated with the Se fertilization rate. A large variation in Se concentration was observed in different rice

tissues at different growth stages. The highest Se-bioconcentration was observed at the booting stage, and Se distribution in rice at

the maturity stage was in an order of stem > leaf > rice grain > root > husk. Se flow was figured out during rice growth cycle as

follows: Se firstly accumulated in leaves from roots and stems at tillering stage, then flowed from leaves to stem at booting stage,

moving up from roots to leaves and panicle by stem at grain-filling stage, and finally stored in rice panicle from leaves at maturity

stage. The present study will be helpful for Se biofortification on rice.

Key words: Selenium (Se); Fertilizer; Rice; Accumulation; Distribution
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