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Abstract: The geochemical survey of land quality in Shimen and Tantou townships of Longhui County, Hu-
nan Province collected 699 surface soil samples, 45 crop samples and 4 vertical soil profiles systematically
analyzed the contents of selenium in topsoil and crops, and discussed the relationship between selenium con-
tent in soil and parent materials, land use patterns, soil pH and organic matter. The results showed that the
average selenium content in the surface soil was 0.67 mg-kg™, which was higher than the national back-
ground value, and the proportion of selenium—enriched soil area reached 87.96%. Selenium content in sur-
face soil is mainly controlled by parent material, which indicates that the selenium source is closely related
to siliceous rocks. The vertical profile of soil generally shows the surface aggregation of selenium. The land
use pattern has also certain impact on soil selenium enrichment. The pH value of soil has a negative correla-
tion with soil selenium content, but a significant positive correlation with the content of organic matter. The

soybean and corn contain very high selenium, and the contents of heavy metal elements in most samples of
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these two crops meet the national food safety standards. These results provide theoretical support for the de-

velopment and utilization of local selenium-rich soil resources.

Key Words: selenium -rich soil; geochemical distribution; influence factor; Longhui County of Hunan

Province
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Fig. 1 Location and sampling point map of the study area
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Fig. 2 Geological sketch of the study area
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Table 1 The analysis method and detection limit of target elements

E$iil TR 38 7 Kzt B ey JLHR L TWIRES iz PR
Cr ICP-OES 2 Cr ICP-MS 0.08
cd ICP-MS 0.017 cd ICP-MS 0.01
Ph ICP-MS 2 Ph ICP-MS 0.03
+ As AFS 0.5 Zq As AFS 0.02
1 He AFS 0.00047 Z He AFS 0.0008
Se AFS 0.01 " Se AFS 0.003
BT VOL 0.05*
pH ISE 0.10%%
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Table 2 Geochemical characteristics of selenium in topsoil

- FEAHL SEME AR AL ek (E] o A 22 L 4 [ 4 B e
- () (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (%) (mg-kg™)
Se 699 0.67 0.18-4.78 0.50 0.53 79 0.29

T A T SE T A SCEk(13].
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Table 3 Classification index of selenium rich land types
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Fig. 3 Geochemical distribution map of selenium contents in topsoil in the study area
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Table 5 Geochemical characteristics of selenium contents in soils from different parent materials

FEAR,  FYME ARRVER FRiEm 2R AR R R B

AL R oy - ’ -
£ (mg-kg') (mg-kg') (mg-kg™) %

=& % KR4 P i K E eI T 14 0.673  0.35-1.67 0.35 51.90
b AL R KA A ewb s Mabs DA A 182 0.856  0.26-1.67 0.42 48.83

. INTT I PA TS RERTA JRE TR A 30 1.078  0.31-1.67 0.39 36.18
T mma HE B B IR B M 49 0702 042-157 0.9 4131
hERL KAEIADE 78 0.615  0.28-1.67 0.28 45.57

pN ik EF=P Y 98 0.479  0.23-0.81 0.11 22.55

- FEI AR AL AP A b U 37 0.450  0.27-0.66 0.09 19.56
T Hm T4 e IR A B TR B IR 38 0401  021-0.59  0.08 19.95
R4 AW R KA S e A 30 0407  0.22-0.60 0.09 22.08

A K| AYERP A P T IUE RKE 31 0.417  0.22-0.57 0.10 22.75

WFR  AHFY4 WK 50 A8 e b K 21 0.562  0.22-1.13 0.23 40.93
B4l WK A G UUA R 93 0.383  0.42-1.57 0.07 18.28
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Fig. 4 Distributiom of selenium in soil profile
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Table 6 Selenium content in surface soil under different land use patterns
FH{E SN} IR /ME T Y Al 22 A R
ERTEIPIE 1 1 ] 1 -
(mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (%)
S bl 0.62 0.82 0.47 0.12 19.23
it 0.76 4.78 0.22 0.59 79.00
7K H 0.63 3.88 0.18 0.42 66.68
EEp N 0.77 4.49 0.22 0.56 72.95

A5G SR R A A RN A ) R AR AE AN [ 4
W B, LA K G5 fid 7 6 B T T A
A ML A 5 G i A 1 e AT A Rt A
MNFE 4 0T DAE Y, L3RR 5 A P55 o 5 B R AR
I AH G (P<0.01) MO REGE ] T 0.67, 1
B X - 606 1) | 4R S A HL Y 6 R D), B
Ji R AT R A FE A BLITHE T g 1 0 R 4 1 T B A
AR P ISR T 3 A ST 3R A R B R [ A
FH DT e G ek [ 7 A A 32 2% R

VFZ W5 R A L8 pH L 5 B A
I SORE S PER 1O A S T AR A R — B 1K
XG0 32 D PR Dy R G R v PR g
G 32 2L LA R R ( Se®) TBANAETE , WV i B & 3T

FoME o BN 5 bk 42 )8 S AL Y 15, AR R, 76 R 1
e FELLEATRER ( Se* ) MIE A AFAED 45
by 5+ 5 b 4 TR AL R DL S A T RS A AE
AKX EZLARE £ e R )2 H g A
KIATF Y & il 4 8,
36 MRRFERFRESERESBIFIE
ARRAERFFE X R AR FORFIAE A BIR A b A
7 it P P34 AR AR TR R 0.06~0.12 mg kg™,
MR ZR 072 5 i AR AR R 0.36~0.42 mg kg™,
TCIE AR FR = v R I S AR 7 i R A
WO ETEKR, SHREZBEA S MRE GB/T
22499-2008", B 7 X F K AE S A 30 ik 2 & Al
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Fig. 5 Correlation between soil organic matter, pH and selenium content in the study area
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Table 7 Selenium contents in different crops and their root soils

FEA KK P fE /ME

SN e 22 R E Y

8 b5 R
(1) (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (%)
T KA 30 0.06 0.03 0.16 0.03 52.77
HEAR LAl 30 0.36 0.15 0.69 0.13 36.09 015
T 15 0.12 0.05 0.17 0.03 27.56 0.24
LR Al 15 0.42 0.32 0.68 0.09 20.48
*8 KRrEmESESEHESITR
Table 8 Heavy metal contents in crops
. As Hg Cr Cd Pb
A AR bR AR AR A AR AR A AR bR ES R bR
ok 32 0 32 0 31 1 30 2 32 0
W 16 0 16 0 16 0 14 2 16 0
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