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Abstract: This paper is the result of agricultural geological survey engineering.

[Objective] The uptake and accumulation of selenium in rice grain is determined by the bioavailability of selenium in paddy soils,
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which can be directly affected by its speciation pattern.In this study, the selenium speciation in soils from the west of Ankang City,
Shaanxi province was analyzed to investigate the correlation of selenium content in rice grain with the speciation pattern of selenium
in soils. [Methods] The distribution characteristics of seleniumspeciation in soils was examined by analyzing the concentrations of
selenium in soils and rice grain.[Results] The concentrations of speciation fractions varied significantly. Detailedly, the humic acid
boundfraction of selenium accounted for more than 90% of the total content, whereas the water—solublefraction, ion—exchangeable
fraction, manganese oxides fraction and carbonate bounded fraction occupied less than 5%. This study observed a tight relationship
between the rice uptake of selenium and its concentration ofwater—soluble fraction andion—exchangeable fraction in paddy soils,
which was consistent with the results found in previous studiesand will provide fundamental basis for the development of selenium—
rich rice. The average concentration of selenium in rice grainwas 0.20 mg/kg, which met the national standard. [Conclusions] The
enrichment degree of selenium in paddy soils from the study area was high. This caused the relative accumulation of selenium in

rice grain, which met the national standard. This study reveals broad prospects in the development of selenium—rich rice.

Key words: selenium; paddy soil; selenium— enriched rice; selenium forms; Pedogeochemistry; agricultural geological survey
engineering; Ankang; Shaanxi Province
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Fig.1 Geographic map of the sampling sites of rice seeds and
root soil samples
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Table 1 Element analysis methods and detection limit

febr bk SRR far tH R £zt SITIE BORETHIE A HER
SOM VOL 0.1% 0.1% Si0, XRF 0.1* 0.1%*
N VOL 20 20 Hg AFS 0.005 0.003
Tl A 2L VOL - 1.25 Se AFS 0.01 0.01
SO ICP-AES 025 0.217 (B4 Se TRk AFS 0.01 0.009
0239(FtE)  Se B PR AFS 0.01 0.006
A ICP-AES 1.25 1.08 Se BRAT LA AFS 0.005 0.004
S ICP-AES 50 50 Se JE IR A AFS 0.005 0.004
P XRF 10 10 Se /KIEAS AFS 0.005 0.004
Fe,0s XRF 0.05* 0.05% Se kIR h 74 AFS 0.005 0.004
Mn XRF 10 10 Se BihA AFS 0.019 0.009
K,O XRF 0.05* 0.05* pH ISE 0.10%*

TE 7 BN 1075 7 S o 2 s HoA T &R H  me/kg.

JFH ) 5K — SR b T 0 o 3004 0 RO 288 B A 6,
P YR B SR FH RE=AlgC=|1gC—1gC./ 46 56 (C Ryl 52
H S PRE(E Z (B9 22 5 GO S 55 CONBRIED) ot
S KB YR RD(%)=100%|C,— C.|/(CH+C)
55 (CONARSZIG P A RE S 5 i GO N R
PERE S ), P, RHERUKRE RS &0 R
RE<5% ,RD<15% , KGR R + Se BB &4 Hr
RE <40% ,RD <30%, f2 11 KT 90% , 25 Wi 43 Hr 4k
P PF G R S BRAL 2 PR RE B 20 B B AR R )
(DD2005-3) i EoR

3 ZER5THE

31 HEEABUEREFSSERRN

8 XK AR R - S A A ot S 57 53 7
HORGLANER 2. 158 pH 8163 I 7E 6.01~8.14,30%
g U PE A B 56% S B IR PR A B8 5 4 A AL
(SOM) & 3 , 2L Vu B0 19.8~41.2 g/kg, T3
TN 28.44 g/kg.

R2 MRARKBRATEEAEBEUERNFSTEEES
R (m=25)
Table 2 Physical and chemical properties and soil nutrient
abundances in paddysoil samples (n=25)

guts R R AREE SOM pH KO S
PEIE 8857 7973 945 284 658 289 406
WA 1161 15255 4087 412 814 395 1017
BoME S 51220 3891 036 198 51 142 227
A% 8537 7135 627 278 614 288 381
fEZE 1777 3082 9.62 051 1.01 049 164.29

BRI 02 0.38 1 0.18 015 017 04

1 : SOM KO BB 9% , pH TGt 4, HAh ST B4 me/kg

TR XK AR R T 3ET R 1 A it SR
55 BT i sk A A PN AR (DZ/T0295-2016)
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FFE X K FEAR 22 34l 5 i (G2 M Sewa,
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0.712, p<0.01) FE 2B W F IEAHC, M5+
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Fig.2 Distribution of soil selenium in the study area
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Table 3 Pearson's correlation coefficient of selenium and
nutrient elements content in paddy soils (#=25)

JLE Mn pH Hg Fe,0; SOM

FeoRMHIEME <015 0.24 029  0.099 0.099
SEMECUE) 047 024 015 0638 0.637

Seqoit N
I N S N p K SiO,
JOREMESPE  0.442%  -0.01  0.712%*  0.08  -0.16
BEVECRUR) 0.03  0.95 0 071  0.44
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Table 4 Pearson's correlation coefficient of total selenium and various forms of selenium in paddy soils (2=25)

B IKIEZS BT RS TRIR 7 JRTETRAS BERS PP GRS
J IR IEMAE IS 0.574%* 0.573%* 0.611%* 0.868%* 0.796%* 0.827%* 0.968**
BEMECUR) 0.003 0.003 0.001 0 0 0 0

#

VE oA EAR B OB 24 0.01 I, FH OGS T35 1Y 5 *—7E BAR B CBUI )y 0.05 I, ARG P2 L 35114
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Fig.3 Distribution of different forms of selenium in the soil
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Fig.5 Distribution of rice seed selenium in the study area
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Fig.7 Relationship between Se content in rice seeds and Se forms in soil
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