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EE. MW Se 7E HHE-RIEY RS D AT, TR E Se HIEBIEMI 5, FER IS TITESVLIX RAE R JZ 3 8780 1, K2+
B 155 11 TR KHFFIZ 141 ERUKFRRFIE 159 4 ([EI 53 5 R AR X5 AR 2 AR50 141 R0 159 £45) , 73 B T 38 Bk VB
T Se AHLT, S, Mn, TFe,0, ., AL O, F1 K,0 & K 13 pH, RIS HE 7 T RIZ RIRZ 14 Se /3 M RHE, B2 T
Z T[T BIFSE Se AE WA RPERYSEMA R R B TR R &2 003 7 SURIEY) Se & AT 115 Se BIHATIY. S2REM,
WFEIX i Se T3 N 2 IX 1) 32. 72% ; FZHIERIRZ I8 Se w0 EEZ BB S, 13 Se ke AR EZE
EMEI R, FRFKFENE Se 50 75.35%, 46. 81%, TIEF MU S &I BRIE Se M AEWARE. BFEIEY R
oK HWLL 0.3 mg kg VENE Se TIEEIE ; AFMEAEY K AE 75 1 pH<7. 5 B, BILL 0. 3 mg-kg ' VENE Se T4
{B; 7E138 pH > 7.5 I JLLL 0. 4 mg-kg ™ 'WE R Se SRR, [RIREHD , A IFFE XA AT HAB R SR ARAVEY) , AT 3% 07 vk ik
FRE Se HARERI(ERFFE.
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Distribution Characteristics of “Selenium in a Sml -Crop System an,d ‘the

Threshold of Selenium-Rich; Soils: | o~ N
WANG Rui'”’ DENG Hai'?, JIA Zhong mm” YAN Ming-shu'~ ZHOUr Jlao , 'HE' Zhong-xiang'**, I‘JIANG

;
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(1."Southeast Slpﬁuan Geologlcal Group, Chongqlng Bureau of Geology and Minerals' Exploration, Chongging 400038 , (}hind'{j
2. Chongging Key Laborat(ny of Land Quality GeOngICdl furvey, Chongqing 400038 -China) a I 4
Abstract; In order tg.determine the dlstrlbutlpn characteristics of S¢ in soil-crop systems we carried out a study on the Se- rlch soil
thregliold by colle(tlng 8789_surface soils and 155 deep soils in, the _Qianjiang District of Chongging City, China, and 141 corn seeds
and 159 rice seeds (blmultaneously collecting141 and’ 159‘(0rr__esp0nd1ng root soil samples, respectively). We then analyzed the Se
content orgdmc matter, S, Mn, TFe,0,, AL O,, and K50 in soils and crops, and soil pH. We also analyzed the surface layer using
geoetatl%tloal methods and the distribution characteristics of Se in deep soils using multiple regression analysis to study the factors
inﬂuencilng the bioavailability of Se. Based on the contents of each component of root soil and the Se contents of crops, the Se rich
threshold was examined. The results showed that the high-Se soils in the study area account for 32.72% of the total area; the
distribution of Se contents in the surface and deep soils is mainly controlled by the parent material, the source of soil Se is stable, and
the surface enrichment is obvious. The Se-rich rates of corn and rice were 75. 35% and 46. 81%, respectively, and soil organic matter
and S content will limit the bioavailability of Se. If the planted crop is corn, it is recommended to use 0. 3 mg-kg ™" as the Se-rich soil
threshold ; if the planted crop is rice, when the soil pH is <7.5, it is recommended to use 0. 3 mg-kg ™" as the Se-rich soil threshold,
while at a soil pH>7.5, it is recommended to use 0.4 mg-kg™' as the threshold. Similarly, if other large crops are planted in the
study area, this method can also be used to carry out a study on the proposed Se-rich soil threshold.

Key words : Selenium; soil; crops; bioavailability; influencing factors; Se-rich soil threshold
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Table 1  Elemental analysis methods and detection limits

B Ei=g a1 W5 J5 ik K H B
Se AFS 0.01
HHLR VOL 0.05
S XRF 30
L Mn ICP-MS 5
TFe, 0, XRF 0.05
Al, 05 XRF 0.05
K,0 XRF 0. 05
pH ISE 0.1
RAEY Se ICP-MS 0. 005

1)Se. S K& Mn K i B EAA Ay mg-kg ™!
K,0 it 340 % ) , pH JCi 44

s AHLET, TFe,0, . ALO, K&

SRR R T 3T K — AR E B (GSS-4
GSS-5., GSS-7, GSS-8, GSS-9, GSS-12, GSS-18,
GSS-20, GSS-21, GSS-22, GSS-23, GSS-24, GSS-

26, GSS-27 K GSS-29) 1475 ¥ AT ER BE (A X%
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77 2 R AL A GS*9. 0 52, B2 R
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2.1 3 Se Fm
B o K R0 8789 E X2 HIEFE M &
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R P R B SE P Y SRR Se XL TR Se
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Table 4 Tests for a normal distribution of soil Se contents
R HchE SR/ E
1 1]
ﬁéuné’éi T)ITHF{ m%rg K-S(P) ’f}ﬁfg [ll%r}'z K—S(P)
KE+IE 12.08 262. 59 0. 00 0.77 1.73 0.08
WE+ 5% 9.87 111.80 0.00 1.88 7.84 0.05
x5 LTiESeSENTRSH
Table 5 Variation of Se contents in soils by parameter
[ S, Hebefl HEEMHE s R oy PoiE R ¥R 2%
eI BRHUS Y (¢y) (€, +C) [Cy/(Co+C)] (km) (R?) (RSS)
KETHE TREREL 0.053 0.379 0. 139 6.21 0. 896 0.017
w2 FRBR ST 0.035 0.230 0.152 14.13 0.778 0.010
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Table 6  Correlation between Se content in surface
soil and soil component content

AR TFe, 0,
0.674 ™

1) 5 RIRTE 0. 01 K- L WZEASC, « 3RRTE 0. 05 KT 24K

2.3 RAEY Se & REFHIE

I3 MG IFIE IR 141 14 5 KREE K 159
PR RERE S Se & BLAFAE , LT (E RS A ) (GB/
T 22499-2008 ) ") K & i 4 7= 4 ) ( DB50/T 705-
2016) " A g Y RO R BR HE , T Se K, 45 L
L7, EARKOKFE Se & I 43754 0.01 ~0.22
mg-kg ™' F1 0.01 ~ 0.21 mg-kg ™", FBI{H 4> 5 K
0.03 mg-kg™' 1 0.05 mg-kg™', & Se 45K
75.35% F146. 81%, RAEY) Se FmF&.

Eistn
Se

Mn ALO,  K,0

0.266 " 0.125™ 0.281™ 0.176"
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Table 7 Se contents and Se-rich ratios of crops

e/ IME i [ S AE F Qe &K

A Hij{il mﬁﬁl ij,l i Se %
/mg-kg /mg-kg /mg-kg /%

ESPS 0.01 0.22 0.03 75.35
KH 0.01 0.21 0.05 46. 81
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B, PR Hmg-kg ™' C N Se ILRIEMR R L
B, B Amg kg

A1) 23335 F KRR RE X 13 Se 7Y
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Fig. 5 Coefficients of Se enrichment in crops
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Table 8 Models of crop Se absorption
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