WH PR AB 20055 Bk 58

1S

, BHFF, Bam', £AX,

Lo PGl R2E R IR A4 e, LY & 030801

2. KIFEH TR TR, K 030024

3. WIVEAEE =M TR B PR ], K 030620
#—1E#, E-mail: 121974305@qq.com

Y lfEVE# , E-mail: leiyong@sxau.edu.cn

FRAEA

2023-11-30 Y5 f; 2024-04-11 & [A]; 2024-04-12 457

BXEM RS

, 7:5('%1

AT SR

BER fTIRE, TF”

FATH: 1P AT TR H (20210302123378);5 1L PG4 15 75 1 12k T TAERh %L 400 H (SXYBKY2019032) ; L7 25 b $b 5k 4 391 H

(0632-1911FW1L2054) .

PR S159 LE S . 2096-8523(2025)05-0272-13

doi: 10.19509/j.cnki.dzkq.tb20230666

i OB TRIAEESINHFARFE T L2 LIS AIRA

AERARENEETE, AT ERREAR

REFERRLEFARMEEF LR, ALEERBETEIRFRT EMLHAE S FN T BRT &

WELRE, ERHEAHMM S 3N T ENETRNEEE LG &
HRXY: OF ¥ K@ 4
A TARAS A FRPT LY, BEAERES: 2HLESHERALFE. OQLIK

G AR EEE TR 50 RS

FREFNER, B AEBEEE BAE,
EE Qg EENLIE S 5447%, &
—£EW L

EAR A 29933 km’, F I 2621%, EF oA TABLREREK, @B YR /K, Lfnd ks g mimgE, L0E

WE A 100% A AR B, ORIFI4 R, %
R EE S

VXM EE WA MR EHR K, Hﬁk%%:‘aﬂk B %M (AR & HLE %

e B KELREMK, X2t 3 KL A XM

) ALK A A A, ] B

ARRFERML;CEM(FEMEL)TER TG RMIER, FHLRKAMRE. FRERAECERX EMH
AR 7= A AR DRI S8 e 8] R R AR B T 3 AR SR BB F B L
KEW: LT, FHLE; EHECEE; BAE EWAL; LEEELEKR

i (Se) JE Rt FAEA A= M A e BAT B 244
AR T RN, YA S ERIL A E 5 X k™
BTG, B E WA 72% LRSI, 29 7 12
NIAFAEAR IR FE AR P A HEA
FARSERAYIPE W), AL A A0S 1) B ek PR £
YRR A R B RO SEA, L SRS IR 2
A R JEANAG AR PR, 35T Bk
A1, I 0 S PR A, AT i 4
GEIR T 8 A 7 i I A J s Al =l AU AT
A2 N R AN T R A I B 2 o0 oK, 2 fe itk
SRR SIS R B iR,

FUA, &Gt B IR A PN 2 A R & i £

HEAE 1 LA S A BR O A A8 AR AT S R, e &
A EW) B0 B TR A T X R T LA S
X R A L 48 0 A S R 0 2 B R, L
FE 53 KA B B AL Fp A, Zm% T X3 b 1Y
ARG R . AWFRAHE T ILPEE B ARBEIE)T 2019 4
B H A H QL B KIG R PR
15 J7 bR AbAF A T AR Y AT A AR, DAL g
BRI B KON AFSE X, M 1wl i | A
BB ) = — R & A 4 b 25 A PR
&, 40053 s b T AR SR A ARFE Xk
73[R AR S| AT P A Jj, R o X R A &
il = b B T A R

ERER: TS, BT, W, & 0TG4 8 X S - R LA SR (1], ERRHGE R, 2025, 44(5): 272-284.

WANG Daying, CUI Xinyu, CAO Peili, et al. Comprehensive evaluation and utilization of selenium-rich land quality in Tunliu District, Shanxi Province,
China[J]. Bulletin of Geological Science and Technology, 2025, 44(5): 272-284.

© Editorial Office of Bulletin of Geological Science and Technology. This is an open access article under the CC BY-NC-ND license.

https://dzkjtb.cug.edu.cn


mailto:121974305@qq.com
mailto:leiyong@sxau.edu.cn
https://doi.org/10.19509/j.cnki.dzkq.tb20230666
https://dzkjtb.cug.edu.cn

IREF: LBHELGREGMINAEEESTFNE A A

1 W5 XM

o B XS T I A KT, Ak L PY A AR
W, b ot A pa ), EAREIA T LB X, R AT
“146” AR 2 —, KA (K 1) 5
X H FH AR BR M ZR 48 1129287 ~ 113°03, b4 360137 ~
36°30"Z 1], MTE R 1142 km®. X P HLA P 25 44K,
FPE M AR, X, BB AR A 29 13(E 1D, X
35 PRI AR T S 5 D R o - R A AR 55, VE R
PUALEB AP pE &R 1L X B D =& R, LB bk Hb iy
FRAMZESRE 2), WX IEBE TRk

36°30'0"N

36°20'0"

s WX
g 800

=3 400 10 km

% 0

“1120300" 112°40'0" 112°50'0" 113°0'0"E

CoOmigiTEh L O 28 0% Bl
=[S B4l EdiE
PTG B DX g T A R R e AR R s A P
12200 J7 bRl B B TR TT 12 55 A, SRIETILTEA A
SRR Wk )
Fig. 1 Transportation network and elevation of Tunliu District,

Shanxi Province
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Fig.2 Geological sketch map and soil sample layouts in

Tunliu District

A A X, R 3, U= B
RO et 200 A TR LX) 3), E 2R
YRR SNV AN SN NN U R S B 8

£r DU T W
S i i
& [ RN
m t

—-
: e %,é/\
= 39
e [ S AR Lﬁ’féﬁ‘r

FED !

"o

112°§0'0" 112°;l-0'0" 112°30'0" 113°(3'0"E

B3 B X R HIE (BRIR T GlobeLand30 M3 )
Fig. 3 Land use types in Tunliu District

2 WE T

2.1 HERESHSHNEK
2.1.1 #HmRELHAE

i 2R 45 5 43 B 3 e B e e M Bk Ak 2
TEMHLTE ) (DZ/T0295-2016) Bk 4T, TI3EERE S,
LIRS 1 R AR, SRFEVRE A 0 ~ 20 em, RFEH N
9 fi/km’, FAEEMH 4~ 6 D TAEIR G, it
SRR 9 332 11, HE AT AN E 20 KA LL GPS
PEAT AL, SRAER BB kT Y . RAEJS MHE S
L5t T Ry, i FLAR 1500 nm(10 HD TG, FREC
1 000 g F i HAAS SRR LI =

PAEY) KA R L FE S TAEYIBOR IR .
SR Ml B [ 155 D0 R FH ML 00 | M AR S50 L X A 4k
AR T 2 B ORE, ARG A —14 1000 g L) I
R . FERCREEIR, oK /NE L BT kL, TR
STET, AU 54048, B2 500 g RESh LR . T
BOIML, IS, B b m T EEERR . RARR
AL 5 A0y ) AR

TR K T ARAE W 0 e W SR B, SRR R
11716 km®, FRAE 66 1FFES . KT IRITEDIRE
PR RERFIRIA 1 a, fBET 14 I RFES . RESL
P72 44 5 (b R R AL 2 PR B TS ) (DZ/
T0295-2016)" 3k,
212 #HaaotrsnlE

B A T LU PG 48 5 — b T T AR 22 B
RN R e, R N APURCR %

273



Wi AR

20254F 44k HSW

ZEREF WO T 75 (cold vapour-atomic absorption
spectrometry, fij X CVAAS ) %€, Zn, Cd, Cr, Pb, Ni
K FH HL RS A 55 B 4 T 3 15 (inductively cou-
pled plasma mass spectrometer, f& F% ICP-MS)I % ,
Se, As, Hg SR 2003 2 (atomic fluorescence
spectrometry, fii 7% AFS)I&E, Cu., A &8 . HaHp
K I H R B 55 B K & 59 O3 5 (inductively
coupled plasma emission spectrometry, fij#k ICP-OES)
BNE o A 3BT H R R SR A A A0 B I P
WHE o R A TR ARG A% R 1 A M o i
ERALAIEAN HIYE ) (DZ/T0295-2016)™ AYELR
22 WNFE
221 HHEIEEREFRNR R MR

S5 (U IR AL 22 VAN B ) (DZ/T0295-
2016)™ HUAH S 7211, 25 4 & Al + b % RO &

F 0 SE PR R, AR A 8 T DL R A+ 2R
i HAR 2, Wi s il i AESIREE . B
Moy 3 7T R A R A TR AR R . A
=R IS 11 )= NS 3) B e 7 o B v e
A SR AR TR 2 S e - b f i, DRI DA AL B 4
TRAATEMR T Ak 7 45 A3 ek AH S A AT
B, AHIE R B M UL 1. SR AR AH 56 R 8L R<0.7
(R EVE p<0.01), AL B3R AR SeHE, PR IL 48R A
TEM R R . S B Bk AL AP B ) (DZ/
T0295-2016)"" 1 € 4 Al ¥ W% 7K J5 47 #E ) (GB5084-
2021 ELR, X PEMK . KRB IEM A5 R 4
X —4%, IR P AR R . 28 BT/ X
B LR A TR P AR AR R AN 2 iR . F5As
JZAEG R MEN 2R LR S TR BUR X 4, B HR B0 T
BT, BGEE BRI .

R 1 Hi S IEIRE X REERE

Table 1 Matrix of correlation coefficients of indicators of land productivity of arable land
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Table 2 Evaluation system for comprehensive quality of

selenium-rich land and weights of indicators in Tunliu

District
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Table 3  Criteria for classifying soil environmental grades
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Table 5 Calculation method and function turning points of
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Table 6 Calculation method and function turning points
of indicator affiliation of comprehensive quality

evaluation index of selenium-rich land
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Table 7 Results of the comprehensive quality assessment of

selenium-rich land in Tunliu District
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Table 8 Statistical of selenium characteristics of crops and root soils in Tunliu District
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w(Se)/(mgkg™) w(Se)/(mgkg ')
INE 30 0.242 0.529 0.390 0.070 0.18 / 27 90.00
ES 105 0.119 0912 0.336 0.145 043 / 55 5238
AT 30 0.194 0411 0.254 0.061 0.24 / 3 16.67
—_— ?*L 15 0.290 0.407 0357 0.031 0.09 / 0 14 9333
2 15 0315 0.359 0343 0.012 0.04 / 15 100
[EERE! 15 0.301 0376 0.345 0.017 0.05 / 15 100
A 15 0.099 0.461 0.269 0.093 0.35 / 7 46.67
i 15 0.301 0.423 0377 0.031 0.08 / 15 100
N 30 0.026 0.138 0.062 0.025 0.40 0.16 20 66.67
EXS 105 0.015 0.042 0.020 0.006 030 0.06 =0.05 0 0
At 30 0.020 0.028 0.023 0.002 0.08 0.09 0 0
p— #h 15 0.001 0.003 0.002 0.000 0.18 0.01 0 0
BB 15 0.004 0.016 0.007 0.003 0.43 0.02 0 0
HFH 15 0.006 0.016 0.009 0.003 030 0.03 =0.02 0 0
R 15 0.032 0.084 0.057 0.015 0.26 021 15 100
i 15 0.018 0.042 0.031 0.007 0.22 0.08 14 93.33

TE: RN B4R R BN OT R B /B (/AR R A Jn R B /B 4508 TR
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Table 9 Exceedance of heavy metals in crops in Tunliu District
) wME BRI W fRfEsE i . .
febr FES FEAEL - A5 R BERE L AR ERE%
wa/(mg-kg ) wa/(mg-kg )

R 15 0.042 0.086 0.059 0.012 0.209 0.412 12 80.00
cd - 0.05

g 15 0.026 0.074 0.045 0.015 0.322 0.254 4 26.67

N 15 0.516 1.050 0.670 0.143 0.213 0.010 15 100
Cr - 0.5

H 15 0.322 0.588 0.445 0.077 0.174 0.007 2 13.33

b 15 0.040 0.111 0.078 0.023 0.299 0.003 2 13.33
Pb I 15 0.182 0.472 0.252 0.078 0.308 0.010 0.1 15 100

H 15 0.146 0272 0.203 0.037 0.183 0.008 15 100
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Abstract: [Objective] Land resource assessment and specialty industry cultivation are pivotal for China's rural
revitalization and poverty alleviation initiaives. To optimize regional agricultural planning and specialty sector
development, this study implemented a selenium-rich land resource survey in Tunliu District, Changzhi City, Shanxi
Province. [Methods] A comprehensive land quality evaluation framework was established, integrating three
dimensions: Selenium-rich industrial potential, ecological integrity, and arable land productivity. The fuzzy
mathematical method, entropy weighting, and composite index modeling were synergistically applied for land
classification, with spatial patterns visualized through ArcGIS. [Results] The results show that: 154.47% of the
study area contains medium-to-high selenium concentrations, predominantly clustered in eastern regions. Arable
land productivity demonstrates spatial heterogeneity, with lower values in western zones versus higher eastern
values. 2299.33 km® (26.21% of total) of first-class quality land was identified in eastern plains. @Wheat, chili
peppers, and bell peppers exhibit 100% selenium enrichment compliance with crops in good condition. @Based on
land and crop evaluation results, and considering spatial planning, the land is classified into three types: A, B, and C.
Zone A (Premium): Supports selenium-rich wheat/vegetable cultivation and agro-tourism (eastern plains). Zone B
(Transitional): Suitable for diversified cropping with selenium supplementation. Zone C (Marginal): Recommended
for agricultural product processing and trade hubs due to suboptimal selenium (<0.30 mg/kg) and nutrient levels.
[Conclusion] This study provides theoretical support and scientific recommendations for planning the selenium-rich
agricultural industry in Tunliu District and for its integrated regional development.
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selenium-rich agriculture; Tunliu District, Shanxi Province
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