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Selenium-rich Soil in Fanjiayuan Area of Miluo City, Hunan Province. South China Geology,
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Abstract: Based on the 1:50000 geochemical survey of land quality in cultivated area in Miluo city, Hunan
province, it was found that the distributed selenium-rich soil size in the Fanjiayuan area reached 30.22 km’,
in the surface of which the average selenium content distributed was 0.43 mg/kg, and the research on the
vertical soil profile feature showed that selenium was mainly enriched in surface layer. Through the analysis
of different crop samples, it is found that the highest selenium enrichment rates in sweet potatoes and rice
reaches 87.10% and 81.63%, respectively. The selenium content in surface soil in different land use types
in the study area from high to low is woodland, garden, dry land and paddy field. The selenium content in
the Quaternary Xinkaipu Formation is relatively higher than others; the red soil has higher selenium content
than the paddy soil; selenium content in surface soil has a significant negative correlation with pH value and
positive with iron oxide content. Based on the investigation of selenium-rich land resources, three easy-to-use
contiguous arable lands in Zhoudun, Ditouba and Daochong villages were selected as recommended areas for
the development of selenium-rich soil.
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Fig. 1 Land use typ and sampling sites (a), distribution map of different types soil (b),

and distribution map of different stratum (c) and location map of the study area(d)
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Table 1 The analysis method and
detection limits of soil samples
B R= A T =t T A ¥ R iUl & VAR ot ] Y

1 As HG-AFS me/kg 0.5
2 B ES mg/kg 1

3 Cd ICP-MS mg/kg 0.017
4 Co ICP-MS mg/kg 0.4
5 Cr ICP-AES me/kg 0.4
6 Cu ICP-AES me/kg 0.5
7 Fe ICP-AES % 0.04
8 Ge ICP-MS mg/kg 0.1
9 Hg HG-AFS me/kg 0.00047
10 K ICP-AES % 0.03
11 Mn ICP-AES me/kg 8
12 Mo 1CP-MS me/kg 0.1
13 N ES me/kg 20
14 Ni ICP-AES me/ke 0.2
15 P ICP-AES mg/kg 10
16 Pb ICP-MS me/kg 1.5
17 pH IS TN /
18 Se HG-AFS me/kg 0.01
19 % ICP-AES mg/kg 1
20 Zn ICP-AES mg/kg 1
21 AL VOL % 0.05

2.3 HIEALIE

Bl geit X EPERIVE 735 ] GeolPAS4.2 J
Origin2021 #5218, BT I in A R 12 51F
A AR TS HH BRI S A, H RS — R AR

3 4515 0
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TFSRIX 474 11 3R J2 L3R S Al 5 i - 34 (E
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Table 2 Selenium content grades of

surface soil in the study area
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Fig. 2 Contour map of Se content in topsoil in the study area
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Table 3 Statistics of selenium content in surface soil of different use types of land

THUFHZEE KRS () FIYME (mgkg) AL (me/ke) ARUMERSZE ASLEB BME (mgke)  F/IME (mgfke)
7K H 320 0.40 0.40 0.06 0.14 0.75 0.23
i 27 0.43 0.45 0.09 0.20 0.60 0.25
b 65 0.57 0.55 0.19 0.33 1.28 0.16
Hh 52 0.47 0.46 0.10 0.21 0.84 0.30

F 4 TEHERELEWSSHUESIT
Table 4 Character of selenium content in surface soil of different layers
TG FEMEL () FIIME (meke) BT (melke)  ARifEEZE L REC FKRM (mg/ke) F/IME (mg/ke)
4IX 474 0.43 0.41 0.11 0.25 1.28 0.16
BT 163 0.47 0.42 0.15 0.32 1.28 0.16
b2 157 0.43 0.42 0.09 0.20 0.72 0.25
/KL 139 0.40 0.40 0.05 0.12 0.54 0.23
R DRl 15 0.40 0.40 0.05 0.12 0.52 0.33
F5 AETERBFESSHUELIT
Table 5 Statistics of the content of selenium in different soil types
+ e FEMEL () FIME (mgke) OB (merke) AnifERZE AEEREL KM (meke)  H/ME (mgrke)
X 474 0.43 0.41 0.11 0.25 1.28 0.16
213 329 0.44 0.42 0.10 0.24 0.85 0.16
W E KR L 129 0.41 0.40 0.08 0.19 1.00 0.23
WE KR 11 0.54 0.38 0.34 0.62 1.28 0.36
LRt 5 0.39 0.39 0.05 0.13 0.47 0.33
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Fig. 3 Correlation diagram of pH value and selenium content of surface soil in the study area
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Table 6 Correlation coefficient between selenium and
organic matter in surface soil under the same

land use condition

T ST Mot e B KH
Se SAMFEAIRZREL 04797 0274 0.403" 0.259"
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Fig. 4 Correlation diagram of iron content and selenium content of surface soil in the study area
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Table 7 Correlation coefficients between selenium and other factors in surface soil

ILER N P K Ge Mo As Cr Cu Ni A% Cd Hg

ok

MR -0337 -0257 -0.023" 046" 0.647 0657 048" 0.13 0.12° 0527 -033" -033"

T % FIRTE 0.05 /K OB ) b B2 AR I s # RIRTE 0.01 K- (XU ) b G

33 EEEIELR Se &8 ST B, S5 5 o AL (S BB - ARV 3 45, 5 R
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Table 8 The average content of soil vertical profile index in the study area

Rz Se AL N p cd Hg Zn
(cm) (mg/ke) i %o (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
-10 0.43 4.89 2.88 1525 678 0.17 0.11 80.8
-20 0.40 5.07 1.87 1034 483 0.13 0.11 75.2
-30 0.37 5.23 1.19 715 371 0.10 0.08 71.0
-40 0.34 5.24 0.91 571 308 0.09 0.07 70.3
-60 0.32 5.26 0.68 520 284 0.07 0.08 65.8
-80 0.32 5.29 0.55 487 291 0.06 0.08 67.8
-100 031 5.32 0.53 477 309 0.06 0.09 69.8
-120 0.28 5.36 0.36 409 282 0.04 0.08 68.8

-140 0.31 5.38 0.30 370 294 0.04 0.06 67.6
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Fig. 5 The characters of content of key index content in the vertical section of the study area
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Table 9 Characteristics of selenium content of crops and root soil in the study area
1EH) Se WERELSeF  SewH & SefldX[H B . .
N Sz T3 ) | N '%’Zﬂﬁ: 3 %% /\7
MR i (ke B (mgh BEO) (mehe) R B s
IKFE 49 0.051 0.41 12.44 0.04-0.3 40 81.63% ik [29]
o1 31 0.026 0.39 6.67 0.01-0.1 27 87.10% SCHR [30]
piZes 9 0.126 0.43 29.30 0.07-0.3 7 77.78% SCHR [30]
Tk 13 0.021 0.45 4.67 0.02-0.28 7 53.85% Sk [27]
R 20 0.185 0.49 37.76 0.25-4 2 10.00% SCifik 28]
F 10 =B SRR
Table 10 Classification index of selenium-rich land types
- e i
31 ey H i P
ES ek P B (mefke) ZaE
s HatE L pH < 7.5 = 0.40  fLORCETBRH B BRISOCR SN T EET GB15618
— . i 36 L o 99 TBE /K AR 5T D AR Iy R B 3 R NY/T391 2K,
=] ik 1 4 pH>7.5 = 0.30 HOP R AR A T, TS
iﬁ Fok  TREIEEER pH <75 =040 gy op g BhAIHOCK & RN TG T CBIS61S ML
G A B £ 438 pH>7.5 > 030 KRB L NY/T5010 Zk
— Rt pH <75 = 0.40 B o B
R AL BRI OCR GB15618 fifik
BT BPELsE pH>7.5 > 0.30 LR BT R e N TR AT [iigeA(s)

T = b FE R A Y TAE AR AT Y - 4
B S AR T, VEE K KT AN AR )
A L (NY/T 3912013 SRl F= s i)
BR800 - A AR 30.22 km?, R E E
il VB4 55 Ry AR %) DX 35 o 5 A 4t ) T )
PG S i AN 9.86 km?, fL e He A X 4 rp
R TR B SR I TE R 3 AR Sk i - A
SeFF R AU (4] 6),

5 in

(DIHZ R M EETRZ, S8R
0.16 x 10° ~ 1.28 x 10°, SE-39{ 0.43 x 10, HiAkik
B B K5 2 35 5 7N [R) - b R FH S Y
Hh E e SRR U R R — ] s — b — 7K 5 26 0
0 T 2L 2 R R Ko LX) Sl )2 B 40
SEAERE /KRR A i o RIEAN S R pH (2
B3R 56 L S AR O B ) 2 IR A e TR
Tia) = 39850 T S s A i o - P R T T AR A1 o

OWFFE X ARAEY) HAT AP 10 & i 1, 415
U4 TR B IR 87.10%, &5 Bk ) A & Al A
YEYI

OWFFT X KR SR & il 4 s Se TC N 3 Al 1
M BE IR R T w, T B S I R 3 Ak A
X 4 W R I DX T 1 Sy il A A S T & R
X,

B 3Lk
[1] Rayman M P. The importance of selenium to human
health[J]. The Lancet, 2000, 356(9225) : 233-241.

B R, L SEEREE Hh AAXo FN Sl e B S (1]
I RO ICE R, 2002, 9(3): 20-23.

B, BB, BRHUBT, I A, AL, £ OB
JEHTT B3 1 X Al S A S RO (D). MRS AR AR,
2013,37(5): 889-893.

EANE. P AR A E SRR R AL a5
Rr#r [7]. HERAFSE, 2000, 19(2) : 134-140.

Zhu Y G, Pilon-Smits E A, Zhao F J, Williams P N,

(2]

(3]

[4]

(3]



396 £ m oML 2021 4F

(8]

(]

KBl
Hoft 3

[ maEem

P sewm

P BT R X

K6 BFFEIX a2 K

Fig. 6 Classification map of natural Selenium-rich land in the study area

Meharg A A. Selenium in higher plants: understanding
mechanisms for biofortification andphytoremediation[J].
Trends in Plant Science, 2009, 14 (8) : 436-442.

Dinh Q T, Cui Z W, Huang J, Tran T AT, Wang D, Yang W X,
Zhou F, Wang M K, Yu D S, Liang D L. Selenium distribution
in the Chinese environment and its relationship with
human health: A review [J]. Environment International,
2018, 112: 294-3.9.

JAEAE . B i G PRI RS S VAN O 1 (0], AT
WX, 2020, 39(3):319-336.

TR, RSO B0 . FRIE R E R i v i e
HFTFAHT [0]. 5777 S HE, 1994, (4):266-272.
PR, T, R of, WA, I ST, BRELi, #K

SR . SRVt SR B PR IE N L R TR S ik [0],
HEIFEARERE, 2017, 7(5): 545-550.

[10] 5KEEAR, £ 0, AR, AEER, SEFR . 58 PR EL 30
M A RFIERIFSE [J]. LA, 2017, 48(6):1404-1408.

[11] BURAR, AR RPE, BA:, ¥ bR, AE#RER, S G, 3T i,
R VLN G 3T R IR 2R E R 2R
[J]. H ML, 2020,47(6):1813-1825.

[12] & &R, fRdE AT B & I ERA =H-E [7]. W
R51ER, 2018, 42(2): 386-391.

[13] ARVLE, IR SR, AL, o 28, BRE . Wikl 2+
M0 R M IERAL AR B S K R DA T - Wk
BUAG) [7]. HERIHLITT, 2021,37(1): 83-92.

[14] 2 7, by, XUAL NI, A AR, 0008, BR % . M T



5§37 % 4

SRAEAE TR TH 2 3 P DX e TG L SRR E S H R M R 3R

397

7 - SR04 A REAE S LR e R ARV [J]. 3,
2012, 49(5):1012-1020.

[15] SBRER, 74 o, EE VR, sk AW, B 7L, 16 DB, R B
IR VTAR IR o3 A SRR R ST (0], 1324,
2016, 53(5):1262-1274.

[16] X7k Bt , BRERV-, BRI, S KA, b e, T 0, B 5, %
WREE, VLI | AR It G g g R R s g [R5
WF5E [7]. 3%, 2018, 50(6):1139-1144.

[17] XN 554, b AT, JSObCRR, REHEEE, 56 7, ) & pa)i4y
PN UUA IR AR 2 XK FEAR &R + Se ALY
ARSI RN (7], #GEH, 2020,39(12): 1919-
1931.

[18] J31EAT, R fe, iRk, B 5, B, 5 %, Mk
M, G B, e e, B, BR/NEE, BRI, VB R,
Al 2, WA SC . IR A TR BEE ITTH % - I B . DX DX 3
BRALS A SR [R]. 91552 Hb SR B H Bk )
FHbER L 25 AT, 2006.

[19] HAE A R D [ ) 4 R PR, e A T R ] b ot
WA M o — = Hb 5 R A2 B A RS (DZ/T
0295-2016)[S].2016.

[20] XA, BEACHE, 6 5k, AU S0, T P9 4% & A 1
T 3t 1R AR 2 FRAE KR 43 BT (9], 77 5 b 5T, 2020,
34(2): 347-354.

[21] EAEus . ARE A el i )2 L a7 it K R R
5% [J]. =L, 2017,36(3): 282-288.

[22] BIHaAE, NI, S50, RIS, B 24, . Wi
Atz DX -SRI 1) 5 it 43 A1 B LR R SR WA [J].
MR ], 2010,29(6): 84-88.

[23] i 3%, bWk, BerEi, 2R BN, BT, KT M

DX 0 -3 N S RS IR (1], PR S AR,
2019, 43(6): 1373-1381.

[24] ARHEH, Jo /NG, R 30, A, VEARI, Xtk . #Rs
Tl AEAETE 2B SR (7] 02 HhBR fb 2 4
2003,22(1): 75-81.

[25] WRGRAL, HEEHH, 4B I, 4% B, S/ NDE, KRR . WL
il L RS IR R A SIEM (1], S IU4R 5T, 2005, 25(3):
323-330.

[26] B, 4%, SR Ae, sk, BT, et &
IR I . WA R A S I R R ],
-3, 2005, 42(3) - 404-410.

[27] "R E A TP il ZE 2 25 HBOO1/T-2013
RIR R S A 5 1 3 hRifE (3847 )[S].2013.

[28] e N AR E AR, e A R E O A Tl bx
#E NY/T 600-2002 & Afi 45 [S].2002.

[29] HrHE N R A0 o] ] 55 W B A 0 A 2 sy, vl ]
FhrfEAL I 514y, tpAR N RILAIE B K hidk GBT
22499-2008 & AFFEAT [S].2008.

[30] YL.VG 45 03 i 4% AR WS B Jah. V174 45 Hb )7 45 i DB36/T
566-2017 & Al £ S A o 5 2ehmifi [S].2017.

[31] A A RCHLAN [ [ ARG IR st S 2 5. b
O R A Je Ml T A B R AR DZ/T 0380-2021 KR &
G - b 4] 2 S AR [S].2021.

[32] AR N AL E RS, Hrie A RAEAIE LA Tl R
#E NY/T 5010-2016 JCFAR ™ fi Rl ™ PR 55E 5%
4 [S].2016.

[33] e A R ALANE L. e AR E b Al Ar
T NY/T 391-2013 LR £ = IR BT & [S].2013.



