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The distribution of soil selenium in Shouning County of Fujian Province and its
influencing factors

WU Jun

(Fujian Institute of Geological Survey and Research, Fuzhou 350013, Fujian, China)

Abstract: Based on multi— purpose regional geochemical survey in Shouning County of Fujian Province, the authors found the
characteristics of selenium distribution and enrichment and the correlation between selenium and pH as well as other elements. The
results show that the selenium content in surface soil is from 0.13 mg/kg to 0.92 mg/kg, with the average value of 0.35 mg/kg. The
total selenium content in deep soil is from 0.14 mg/kg to 0.54 mg/kg, with the average value of 0.29 mg/kg. The selenium content in
the soil developed in late Yanshanian normal granite is the highest, with an average value of 0.39 mg/kg, followed by the soil
developed in 4" member of the Nanyuan Formation and the upper part of the Xiaoxi Formation. The selenium content of different
soil types shows that the content of yellow soil is higher than that of red soil, and that of red soil is higher than that of paddy soil.

The surface soil generally belongs to selenium— rich and selenium— sufficient soil, the area of selenium— rich soil contains
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405.04km’, accounting for 28.24%. The selenium content in the surface soil demonstrates an apparent feature of enrichment relative

to the content in the deep soil, with the strong enrichment area basically consistent with the area of selenium—rich soil with the

potential of developing selenium—rich agricultural products. The correlation analysis indicates that the selenium content in soil has a

significant positive correlation with organic carbon, aluminum oxide, total iron oxide and manganese, and has a negative correlation

significantly with pH, indicating that soil physical and chemical properties, iron and manganese oxides in the soil play important

roles in the geochemical behaviors of selenium.
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Table 1 Analytical methods and detection limits of the samples

FF5 iE EEE TEREIR PSS iR EENE AR

1 N JLICHE vol 20
2 S XRF 15
3 Mn XRF 10
4 TFe,03 XRF 0.05
5 ALO; XRF 0.05
6 Se AFS 0.01
7 TOC VOL 0.1
8 pH ISE 0.1

9 Zn XRF 4
10 Hg AFS 0.0005
11 Cd ICP-MS 0.01
12 Pb XRF 2
13 As AFS 0.5
14 Cr XRF 5
15 Ni XRF 2

T A B TOC FR 807 9 102, pH R Te 4R 837, AT LB IR BN 4
10°, VOL M b2e25 itk , XRF O X-5 0G5, AFS AR 56 otk  ISE R
BT R, ICP-MS hy F S & 45 B A i
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Table 2 Geochemical parameter of selenium(mg/kg) in surface soil and deep soil, Shouning

Pl MR CPIME

2PN E]

BUME ML bREEZE ESAN%

REIE 404 0.35 0.92
WEL % 114 0.29 0.54

013 0.32 0.13 3802

014 0.27 009 3129

FARN-BIE N 0.35 mg/kg, 11H 0.32 mg/kg, brifE 2=
k1 0.13 mg/kg, 25 [A] 43 A AHXT AN 5] A8 S5 R ECH
38.02% , £ G T KV IR A AT R AT 5 IE A )
fi (1) . WR)2 3 Se & & 5 /ME M 0.14 mg/kg,
& KAE M 0.54 mg/kg, FARF-HI{H K 0.29 mg/kg, 1
{6 0.27 mg/kg, brifE 22 4 0.09 mg/kg, %5 8] 437 tAH
SF A5 A8 S R 31.29% , 4% P& BEKSE (943
MPRIEATFEIES M (B2), RIZ T Se & i
SF- 17 WA 1 A A 8 3R )2 OF ¥ 0.40 mg/kg
(Fiona M. Fordyce,2013), & T4 [8 + 1 A JZ V-1 &
1 0.29 mg/kg (K#+,1996).

Giit TR X EE MR T R E SR
KT G O 3, O A R ST,
Ly B L K AR B A RR 2 R e A DY B & B
B i g S (E 2 51 0.39 mg/kg F10.38
mg/kg; HUON R /NE A BERD Rl 41
“BRE R EE S 51 0.37 mg/kg F10.35
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Fig.1 Frequency distribution of selenium content in surface
soil, Shouning

mg/kg; B PR % 1R HRLIR R BEIS A & B I L3
il & s i A, FAIME R 0.27 mg/kg, Gt THFFEIX
TR A SRR /K, Ge b S B L3 4, 25 R 3%
B RS DX AN ] - S92 TR0 2 k5 00 1 9498 > 4108
> KR - B FF 05, RO S B e, A A
0.48 mg/kg, ZLEIRZ P48 4 0.33 mg/kg, /KFg +
B, FIME R 0.29 mg/kg.

157 ]
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Fig.2 Frequency distribution of selenium content in deep soil,
Shouning

R3 AEMEE S TRETEMSE (mg/kg) HHIE
Table 3 Selenium content (mg/kg) in different geological

backgrounds
RS = FEARE CFME  &KHE ®/AME

ETHTEEKZH 38 0.31 0.69 0.17
A FBRE MY 23 033 0.91 0.14
NEA FBK ) 24 0.37 0.58 0.14
BMREAMNEJY 116 038 092 0.13
B b 4 = B (Jsr) 64 0.35 0.67 0.15
EHEERE(EVK) 42 0.39 0.83 0.18
L&A mlv) 22 0.27 0.67 0.16
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Table 4 Selenium content (mg/kg) in different types of TR UL 22 (1990) AR 415 3 15 e LU i FER A 20 35 1)
soils RS AL, Jal o3 0 3R AT e 28 A A S UL i) S IR A«

TREL RAER VAR RXE RAE R (<0.125 mg/kg) ¥ 7E B A 2 (0.125~0.175 mg/

;fz 25347 Ziz sz ZS kg) . L B (0.175~0.40 mg/kg). & i (0.4~3.0 mg/kg).

; . . . ~ S 8

P P30 mg/ke). WARBCRILISY 5 B 12

IR 2 5 A [ (1813, 181 4) o aTRUR

|l|m¢a>mm@
- BI( 0.4~3.0 mgkg)
- JETH(0.175 ~ 0.40 mgkg)
- VETERAS B 0.125~ 0.175 mgkg)

HAA(<0.125 meke) Lk

K3 Fp 7 ELRJR T AR E

Fig.3 Distribution of selenium content in surface soil in Shouning
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Fig.4 Distribution of selenium content in deep soil in Shouning

L, AETERZ RO LR T EM S,
fili LA 125501 o 98.63% , v & il + 1 T ARl 405.04
km’, (7 28.24% , F 2041 T 7 HALHMIK £ |
K5 5 RIEGL B PR mg PR e My DA S0
V52 51828 S B Al IS EAS 2 - AR
1.37% , JCHIAS J& Rl v 25 398 5 TR 2 3 Ry 1Y)
Al e s A R R A 4 1 R4 5 A 7.05%
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Table 5 Abundance and deficiency of selenium in surface soil and deep soil
4 & 1l/(mg/kg) ko HELR R
A /km? ELA/%% A km® ELAl/%
<0.125 A 0 0 0 0
0.125~0.175 TBTEMAE 19.53 1.37 21.42 1.50
0.175~0.40 SR 1002.55 70.38 1302.53 91.44
0.4~3.0 = 402.32 28.24 100.46 7.05
=3.0 filih s 0 0 0 0

F IR IRRHIE , BCR TS 5 R BUK) (BHR AREE, 2005)
R 3R 2 A AN Y AR AR DL S H SRR
FN 2 R R AR

o AR I

TRIZ 8 5 i

Horp VR R 2 2 B8 RS R SR FH o LA
PR IR AL 71 19 31 5 3R RAE SO R IR 2 5 4
k' LA AP o & SR R A 61 IX TR AR
££(>4.0) GRIVEHE(1.5~4.0) F5FHE(1.15~1.5) .35
£:(0.85~1.15) 55771k(0.6~0.85) 5FIFT1L(< 0.6) .

777 B AP E A RECEEN 1.26, )8
T35 5 5, AL IE N 0.51~3.73 , FRifi B 22 4 0.46,
A5 5t R AUGK 36.89% , 75 (A1 AR SRR P A, B T AN
[l B SRR 22 R, VA b 2 A
AR FIRZ R R B 0 & AR RRAE , 55 701k
FOmFIR A X 2 B SRR FF9E X, & 4 T AGA
B T 52.64%, Horpsm ZUR AR THI AR B T 16.65% , 58
F A Xk 5 G X s I A A (85,2 6) .
it X A T DA R 2 e el 24 = Bt DU Bt
QU L T KRB A BRI 7 BN 7 R e
LB I AR o BT 481X
4.4 TEMSENZMEER

7 NEE Y S pH (& H AT R A
28, FHTBFRE NS pH(p <0.01) £ B F 7
A, 3 = 2 PR A IR A o P 2% A i = 2 LA I iy
PR R0 A SRRV 55 , A A AR, T e
Bl 25 1 T B IR AP, AT B )
VAP R . AT ST 36 B R A i S
pH 2 FAH R (AR EA T2 57 KT A
[7i) DX 32 11 e 3 B 585 800G 7 4 498 P AP IR S 1 2
S (R 45,2005, B 42 45,2010), Bl 5 TOC A
A W B IEA LR (p < 0.01), F AT HLT X E

xo6 TEMRELEEERYHLREEAR
Table 6 Classification of supergene concentration
coefficients of soil selenium and area of each grade

BERESH SATHRE Eeflioe A /km®
<0.6 EZITAL 0.16 2.21
0.6~0.85 itk 7.61 108.33
0.85-1.15 B (EAHRKES) 3960 564.09
1.15~1.5 EE 35.98 512.56
1.5~4.0 HINE A 16.65 237.21
>4.0 S 0.00 0.00

2 I R oA S A L T RS LA B B R 4 A Y
TEARAAETFAE P 18 ROk, S N i 2 0E
X Z (p<0.01), VLI N XAt HA — 2 1Y W% B
FE E MR, 3 B N AYTEAE A F T L e )
YT AL

fili 5 ALO; . TFe,O; Fil Mn & 8 2 1EAH X % &
(p <0.01), F W] ek S Ak S B Yt
BATWMHER . £ Fe Mn 5 Se AYAH I PEZE0E 5
F Al Se A &, 3% AT RE A Tk A kP %t
G (%) 25 0 RN R g AR Rl 5 1k Y . BF5E 3R, 78
P AR M A R T S LA AT R T SR AE T
Hftm T 58k 88 r B S AL TR BB 1
B &Y R G, 808k 4 T8 S AL YR (1 18 05
452012),

fifi5 S . As.Cd . Hg.Pb flZn 5 . IEAH R (p <
0.01), X 5EAME THMITER, ERAET Y HELN]
FETERE —E MR CR , BT ASIE ) - b kA=
T —FRINW A AR R (B T A B BT Y 4k
AR, HHEPAS 5 S As.Cd . Hg . Pb 1 Zn 25 31
H—E B IEA R . 5 CrAING &2t 2 IEAR O
(p <0.01), & A 3= 2 U F Al 85, X2 T
Cr FINi J& FEEITE
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Fig.5 Distribution of supergene concentration coefficients of soil selenium in Shouning
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Table 7 Correlation coefficients between selenium and other indicators in the surface soils of Shouning

TR pH TOC N S Mn TFe,O5 Al,O3
FHRERE -0.130%% 0.692%* 0.680%* 0.493%* 0.356%* 0.324%* 0.284%*
TTER Hg cd Pb As Cr Ni Zn
FHRERE 0.489%* 0.238%* 0.200%* 0.321%* 0.480%* 0.506%* 0.293%*

TE ¥ FIRTE 0.01 KF- GO _E BEZEARE , *R7RTE 0.05 /K- CUU ) b 35 AH G
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5 45 &

(1) 757 B3R 2 L & o s TR+
B 2 H41H 0.20 mg/kg R4 [E 3 A 23 4 5
0.29 mg/kg, A [ & T il LA 4 8 A A
I BN 405.04 km? (28.24% ), J& fiff +- 3 1 FH >
1002.55 km*(70.38%) , H ELIF R MK .

(2)F T Bl EH K 5w (EK)EB
3R i R, T HAME R 0.39 mg/kg, FUCH RS
Pl 20 DU B (Jsn A /N B(K o) &2 B 1Y 432 AT
S RSP 4 2 B S B > 4T > KRS+
ORI

(3) 22 e & B M T2 LR
AR, B AR AR T 52.64% , HiiR Fl
BT FIAE] 16.65% , 5 Z & 4R X 3 5 5 il 31X
WEAYA

(4)fifi 5 At S Ak A AL 5 BEAL P 36 b
A W IR R WINT B HL A — 2 A
RREFI R VR, A R A SR R R 2 — i
i 55 pH £ 4 2 5RO, DI Xl A 2 AR VR -
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